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Chronic :  cold  in  the  head,  198,  820, 284 

rheumatism,  243,  286,  806 
Chuck :  Birkmann'a  lathe  and  drill  preea, 
186 

Blunt'a  aelf-centring,  4 

drill,  329 

eccentiic  and  oval  cutting,  196 

hardening  jawa  of,  829 

Hartford  orill,  new,  49 

acroll,  66 
Chucka :  drill,  2H8,  829 

wooden,  11 
Cincinnati  obserfatory,  reporta  on  comcta 

of  1888, 517 
Circle.  331 

Circuit,  bell  telephone,  569 
Circular  aaw.  Britannia  Company  a  foot- 
power,  26,  219 
Circumference  of  wire  rope,  898 
Cleaning  :  boilera,  hinta  for,  9HS8 

glaaa,  266 

marble,  274 

potato,  896.  437 

atationary  boilers,  461 
Clock  :  altering,  16,  39 

eclipsea  of  rmall  hand  of  24-hour,  288, 
329 

gongs.  197 

new  Chicago,  300 

novel,  282,  308,  414 

repairing,  132, 153 

wneel,  fixing,  16 
ClocknutkinR,  watch  and,  137 
"Clocka,and  Watohee,  and  Bella,'*  SirB. 

Beckett'a,  479,  520 
docka :  alarum,  129, 168 

and^atohea  at  the  Inventiona,  481 

striR,  how  ahonld,  849 
Coal :  and  coke,  aulphur  in,  199 

and  iron,  76 

consumption  of  in  Atlantie  linera,  197 
Coal-gaa,  improving  light  of,  16,  88, 66, 

86 
Coal-mlnea :  detection  of  explodve  gaaea 
in,  889 

ventilation  of,  647, 667 
Cocaine,  menthol  aa  a  aubatitute  for,  461 
Cocoa-nut  oil,  284 
Codeine,  new  teat  for,  662 
CodeS;  telegram,  487 
Cod-hver  oil,  teat  of,  6 
Co-efficient  of  centrifugal  force,  264 
Coil :  oondenaer  for,  136 

eight-inch  apark,  69,  81, 164, 196,  242 

induction,  40,  66, 178,  416 

—  rotationa,  666 
intensity,  111,  874 
medical,  183,  239,  242,  264, 235 
regulator  660 

shocking,  40,  66,  134, 395, 488 

^)ark,  440,  460,  483,  604 
C  )ils,  how  to  make  a  set  of  reaiatanee,217, 

234,  257,  287,  330 
Cold :  chisels,  hmta  on  making,  87 

in  head,  chronic,  177,  290,  284 
Colliery  :  exploaiona,  411,  488,  567 

ventOation  of,  39 

warnings,  412,  604,  626 
CoUimation,  121, 154 
Collision,  Binegor,  6^ 
CoUiHions  with  icebergs,  preventing,  386 
Colour:    correction   of  achromatic  tele- 
wjopes,  316,  447, 470 

—  of  double  objectives,  669 
light  and,  L'29 

Coloured  gldss  and  artificial  gemv,  468 
Colouring ;  and  enamelling  photographs, 
200 
matters  of  flowers  and  fruits,  273 

—  of  leaves,  608 
Colours  of  ahadowa,  121 
Coma  Berenioea,  stars  in.  388 
Comet :  Barnard's  new,  475 

oh,  water,  846 
Dtfmpel'a,  122 


Cometi :  and  meteor  rioga,  801 

origin  of,  877, 801, 888 
Coming  round.  846 
QpiBm*  iMcUInf,  824 
Coctioarrlal  or|«nic  analyala,  888 
GommnTticattiht  oorda  on  railwaya,  261, 

9S4.904 
Commutator.  tij6 


OompMrioon  'ti  tidea,  257, 868, 434 
Ciiaplc%' '-^~<r  machinery,  28 
Comporf;   <    *mita,  60 


Compt'inJ :  tb^nea,  L.  and  N.W.,  262, 
87J,  -( 'i.  476,  300,  641,  666 

—  triple,  479. 

—  vaiv««in,yr8 

eyea  and  moltiple  imagea,  74 
Compreiaed  air,  phyaiological  effecta  of, 

892 
Concrete,  Tcitlaod  eament,  197 
Condente«,  «LiTfko»»840,  263,  868 
Condenaing  engine,  808, 880 
Cone  pedals,  218 
Conioa,  87, 109 

Conneotiona,  eleetrio  bell,  894 
Conaumption,  verbaaoum  for,  884 
Continnona  brakea,  84,  217 
Copper :  and  lead  m  wine,  te»t  for,  361 

plate  for  model  boilera,  thickneaa  of, 
236 

wire,  weighta  of,  672 
Copper-coating  boiler,  571 
Copper-zinc  battery,  199 
Copying  procesa,  f erro-pruaaiate,  242 
Cor  Carou,  283 
Corea :  pipe,  16 

aand  for,  468 
Cork  framea,  288 
Com  marigold,  double,  411 
Coriia,  new  remediea  for,  601 
Corona,  aolar  :  Dr.  Hnggina  on,  6 

photographing  the,  211 
CcMronte,  new  (?)  double  in,  618 
Correctaona  for  equal  altitudea,  811 
Correapondent,  our  unconquerable,  11 
Coamogony,  lloaaio,  1C6 
Coat  of  locomotive,  896 
Cottage,  coat  of,  266 
Cotton  :  diemical  nature  of,  28 

plant,  76 
Counterbore  and  fadng  bar,  476 
Coulomb  or  weber,  241 
Couplioga,  aafety,  828 
Courae-reading  attaohmenta  for  tranaita^ 

Mixon's,  297 
Cowl.  lobster-back,  469 
Oox- Walker's  electric  tell-tale,  &c.,  611 
Crabs,  hermit,  88, 109 
Cramming     in     phyiieo  -  mathematical 

science,  827 
Cramp,  writer's,  481 

erank :  axlea.  885,  |260,  884, 802,  324,  349, 
366,  868, 889,  412 

throw  of,  166 
Crankshaft,  proportiona,  184 
Cranka,  turning,  181, 968 
Creatkm :  aix  daya  of,  78, 106 

what  iat  846,  367,  888,  412,  427,  475, 
602,  617,  542.  546,  666 
Critical  methoda  of  detecting  errora  in 

plane  surf  aeea,  98 
Cryatal  modela,  new  method  of  forming 

by  plaiting,  66,  106, 171,  384 
Crystals  of  the  regular  syatem,  optical 

anomaliea  in,  180 
Cnbic  feet  of  air  per  minute,  178 
Cupohi  blaat,  218,  862, 671 
Gurioua  optical  effect^  187,  167 
Currenta,  extra.  647 
Carve,  nidina  of,  671 
Curvea :  for  apecula,  878 

of  large  mdiua,  486 
Cuaworui'a  panoramic  tripod,  467 
Cutter  bar :  Haydon'a,  177, 196 

—  grinding  toola  for,  488, 499,  643 
aimple  for  6in.  lathe,  488 

Cotter  bara,  enttera,  and  tool  edgea,  226, 

269,  818, 867, 899,  466 
Cutting:  dlaca,810 

eboidte,888 

gUwa  bottlea^  808, 880 

iron,  284 

l^pea,  67. 109, 181, 168, 176 

rubber  diaca.  830 

Bcrewa,  11. 16, 18, 87,  281, 808  ' 

threoda  of  aerewa,  60, 108, 126, 189, 189, 
886,  269,  881,  303,  8X6 

toola,  diamond  for,  107, 186, 891 

warda  of  keya,  416 
Cuttings,  do  planta  vary  when  propagated 

by?  97 
Cygni :  (16),  864,  409 

(61).  888,  409 
Cylinder  for  engine,  138, 156 


DANaEBOTXS  lubricanta,  6 
Daniell  cell :  improved,  170 

aulphate  of  soda  in,  540 
Dark  :  room,  wooden  aink  for,  842,  264 
slide,  leaky,  266 

transit  of  Jupiter's  4th  satellite,  10, 283, 
450 
Davey   '*fiafe''    domeatic  ateam  motor, 

532 
Day-glow,  Mercury  in  the  aolar,  266 
Daylight ;  occultation  of  Aldebaran,  428, 
451,  474,  497,  639,  662 
peeing  stars  in,  388,  409 
V.  lamplight  for  microaoopic  obaerra- 
tion,  564 
Dead  or  gravity  escapements,  16,  38,  66, 

85 
Dead  centre :  459 

for  lathes,  Hampeon'a,  886 
Deafness,  439,  458 

Dean  Swift  and  the  Martial  satelUtef, 
211 


the 


1 


\ 


Decimal  time,  198 
Demooatration  of 

foioea,288 
Denaity,  vapour,  41, 889, 416 
Dentiatey,  660,  670 
Designing,  organ,  466 
Developer :  Eder'a,  468 

for  dry  pUtea,  88 

new,  containing  solpUte  of 
98 

Newton'a  f etroevanide,  180 
Developing  fonmusB,  486 
Diagram,  indicator,  17 
Diagrama  :  enors  in  indicrtor,IH 

alide-valve,  12 
Diala,  enamelling,  168 
Diameter  :  of  Bfiara,  811 

of  tube,  221 
Diamond:  carat,  what  fa  at  81,111 

fixing  and  setting  foe  enttii 
291 

for  cutting  tooU,  107, 186 

toola,  126, 149, 178, 191,  MO 
Diazo-aalioylio  aeld  wilpJiwitoi  108 
Diea,  tape  and,  88 
Differential  equation,  866,  8B8^  «; 

861  n 

Diff  ractloa :  Amphipleota  pdhMUi  d 
36  ; 

apectioaoqpe  and  etar  apaetPOMMiyi 
Digeation  of  fooda,  time  reqniiadfii^i 
Digitaline,  new  reaetioa  for,  460  j 
Dimenaiona  and  movcnMntaofvafM 
Disappointment,  a,  218  1 

Diaca :  cutting,  810,  380 

glaaa,  888,  866, 454 

atar,  619 
Diseaae  produoen.  alkalnirta  aa  ■§ 
Diainf eotant :  catbon  dJanlnhida  ka) 
a,  842 

mercuric  chloride  as  a,  188 
Diainf ection  and  diainf eetaati,  8M 
Diatance  of  the  moon,  301»  846^  8ff 
Diatempering,  262 
Documenta,  legal  right  to  poMliBl 

805 
Dodges  for  aaatearphotngriphWi> 
Dome,  obaarvatory,  886, 497 
Domeatic :  illnmina&tk  aJmA  A  i 
216 

magneto  bell,  886 
recipe  a,  76 

ateam  motor,  Daver,  wd^  M 
Double:  com  marigold,  411 
eleetrio  beUa,  199 

objectivea,  eoloar  eoirewftlnH  e^  1 . 
atar  Stmve  1980, 474 
atara,  78. 146, 168, 187, 118,881^  mt 
876, 847,  410, 488,  461,  il7, 619 

—  Bnmham'ia,  276 

—  Gaudibert's  obeervattee  oi;  M 

—  aeparatioaof,sre,  tO^WB 

—  teleaoope,  the*  10,  SK  81f  W, 
462 

Draoonia,  alpha,  864,  888 

Drainage,  land.  64 

Drmr'a  experunente  on  fiba  naa  of  M 

biaulphide  in  priana. 
Draught  in  ohimn«y»  806 
Draughtamen,  red  minta  lort  610 
DrawingB  of  theta  Orioaiai  0 
Drayaon'a,  OoL,  glaelal  epoch,  167 
Drill :  chuck,  new  Hartford,  49* 

chucks,  868, 819 
Drilling:  roogh plate giaaii^SSS 

agnare  holea»  104, 164 
DrUla:  and  tape,  588 

twiat,18 
Driving:  axlea, looo., 04, 100, ns 

aewing  maehim^  199 

wheel  of  looo.,  laxgeet,  18    * 
Drop  ahntter,  Saigeaot's  ntOait,  OK 
Dry :  battery,  BbivaiMffi^  190, 117,1 

platea,  developer  for*  08 

—  handling  ana  Analiipiairt  at  B 
Dumpy  level,  adjoetjnglalawwpa  nc 

lunaticm  in,  870 
Durability  of  leatiMraod  fdatiwi 

tivee,148 
Duat,  eleotrioitj  and,  077 
Dye.  new  hair,  008 
Dyeing  of  fealsen,  SOI 
Dynamo:  64,  188,  180^  IfO,  f»,VU 
603,669 

conatrnetioii,  488 

faulty,  840 

for  eieotro-platiiig.  000 

Gramme,  41, 84,  IMb  800^  001,  Ofl^  C 

hand.  888 

horae-power  of,  458 

madiinery,  416, 43%' 

pUting,  16,130 

Bhunt,484 

amall,  184,  372 

thirty-light,  147, 801,  OM,  m 

wire  for,  181, 418, 419, 400 
Dynamoa :  for  psaotieal  pmfaaK  81 

relation  of  B  JCF.  to  mm  aal«<ii 
133, 164, 176,  219 


£  ABTH  :  interior  tempetatnn  of  ^ 
436 
longitode  of  at  perlhelioa,  121 
Earthenware,  89, 110 
Earthy  and  other  mianala,  181 
Eaaton's  ayrup,  606,  596 
Ebonite,  eat^og,  888 
Bcoentxio  and  oval-cnttxag  cfandc,  196 
Edipae :  of  March  16,  solar,8, 183 
—  effect  of  on  readings  of  son  the 

meter.  New  York,  188 
of  Sept,  1885, 64 
of  moon.  Marai  3, 1886, 877 
BoMlpeBa:  Mr.  BBataon'a  partiaUy-gr 
method  of  oooipBtiiig,  183  216, 
888,410 


m  MBGHAKICI 
TO  Vol.  XLl.    J 


INDEX. 


[ 


vo  TBS  SKOUBH  VSXJBANIC9'] 
Sbptkmbsb  18*  18B5.  J 


V. 
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•per,  463 

trio  pen,  196     • 

?ead,  the,  '280 

whnicftl,  and  the  appmtioe- 

<em,  188 

ig,279 

a03 

omnlator,  159 

Meat  improvements  in,  94 

1,488 

6,  964,  986,  988,  806,  649 

oasof,  940 

199 

)1,  488,  604 

moe  of  (m  development  of 

netallatione  of,  631 

a 

riee,  966 

1,306 

er'B  new,  96 

,919 

1-0,106 

Philadelphia,  425 
)x- Walker's,  611 
10 

.109 

tions,  291 

ion  of  wattr,  948, 870 
at  the  Paris  Observatory, 

making  for  amateurs,  611, 

oss's,  989 

Dts,  lippman's  apparatus  for, 

their  constmction,  6 
n  cells,  414 
Be,  411 

ind  "  duBt,*»  87T 
Dtions,877 
0,374.450 
mechanical  generators  of, 

rooms,  465 
ing,  15 

feal,  16,  89,  66 
1  the  graphic  arts,  817 
et :  17, 418,  488 
)e,99l 
letism,  396 
Unrgy,  564 

B,  Dr.  Marahall  Watts  's,  909 
e:    aetion    of    illominated 

888 

lamos,  relation  of  to  siie  and 

I,  164, 176, 919 

r:  176,986,989,606 

It,  423 

Bar  for,  670 

i 

ig:  166,197 

',486 

r,  196,  274 

nsmutation  of,  469 

herj  of,  417,  488 

Dg  lantera  and  instantaneous 

lutter,  411 

I,  home-made,  76 

(84 

abilitr  act,  197,  306 

at  the  arsenal,  607,  696 

w  to  make  a  highly-seoaitive 

163 

ler,988 

and  oolomdng  photographs, 


Ion  In  Satom's  ring,  81,  77 
;nlar  advance  of  crank  of. 


,608 

,808,830 

principles  of  the  gas,  383 

mrh-speed,  656 

872 

r  of,  378,  t94 

r-cntting  on  the,  405 

,  263 

ftbled,  941 

196 

mte-made,  3,  23 

»4.219 

iminished,  373 

416,  419, 603 

»1,  896 

Mt,  S?76 

ise  for  flour- mills,  370 

]ral,233 

tok-ke«'ping,4t8 

ig  at  home,  23,  95, 112, 198, 
169,  175,  192,  204,  216,293, 
»4 
iponnd,  valves  in,  373 

rTse 

,  368,  373,  443,  606 


\,  41,  W,  330 

ds,  262 

'85 

C..  87,  627 

.  193,  265 

addle-boat,  199 

id,  12.  54.  64, 84, 128, 160. 172, 

I60,  5J2,  Ml,  666 

Bm,  262 

3imd,  470 


Engraving  with  a<i4»  40 


Engravings,  photQ«nphlBg|  119 
Enlargement  of  oalestial  objeoti  as  they 

approach  the  horlson,  apparent,  888 
Entomologists,  nitro-bensole  for,  866 
Equation,  differential,  966,  986,  807,828, 

851 
Equatoreal :  monntiDg,  660, 662,  670 

—  Wmy's  new  universal,  466 
Equatorial  motion  from  an  altajrimnth 

onA,  478 
Escapement,  Hart's  pMidnlnm,  890, 866 
Escapements,  gravity  and  dead,  16, 86, 06, 

85 
Eraence  of  ginger,  soluble,  106 
Eternity  of  matter,  64,  81 
Ether  freezing  apparatus,  424 
Evolution :  919, 984, 966,  957,  978,800,808, 
804 
in  the  vegetable  kingdom,  587, 666 
Exam. :  chemical,  L.V.,  67, 87, 109 
geometrical  sdoice,  626 
London  Int.So.,  184 
science,  461,  483 
Examination  of  minerals  befoire  the  blow- 
pipe, 890,  419,  481,  468,  478,  486,  646, 
667 
Examinations,  science  and  art,  686 
Executors,  306 
Exerdses  in  teehnioal  analysis,  9,  188, 

904 
Exhaust  pipe,  134, 176, 199 
Exhibition:  awards  at  the  International 
Inventions,  633 
electrical,  at  Paris  observatory,  138 
Franklin  Institute's  <*  Novelty,"  187 
International  Inventions,  90S,  397, 948, 
271,  392,  314,  387,  360,  877,  400, 491, 
444,  466,  489,  610.  539,  666 
Exhibitions  and  seholarrtdpe,  royal,  165 
Expanding  mandrel,  new,  891 
Expansion  :  of  metals,  2ffl 

steam,  331 
Experiments:  on  frictioA,  97, 81 
with  gelatine  emulsions,  496 
with  the  siphon,  97 
Exploration  of  Africa,  497 
Explosion :  of  a  safety  boiler,  981 

of  gas  in  bofler  tube,  87 
Explosions :  boiler,  in  1884, 71 
colliery,  411,  489, 690 
in  paraffin  oil  lamps,  '48 
Explosive  gaseA  in  eoal-mines,  detection 

of ,  389 
Express :  Midland  Sootah,  459 

liW.  ManchMter,  461 
E;^eipiece,  fiuyghenian,  191 
Eyepieces,  393 

Eyes:    compound  and  multiple  images, 
74 
two,  better  than  one,  617,  698 


F.B.A.S.f  letters  by,  80,  77,  191,  167, 
911,  256,  800,  846,  888,  497,  478,  617, 
662 
Fadle  bioyc^.e  with  spsod  gear,  47 
Facihties,  modem  nohray,  115 
Fao-simile  telegraphv,  98 
Faded  garments,  re-ayeing,  869 
Failure,  another  brake,  1^  160 
Failures:  of  brakes,  691 

unreported  brake,  507 
Form :  pests,  injurious  insects  and  com- 
mon, 998 

work,  steam  engine  for,  506, 548 
Fast  trains.  461 
Fobtener,  lathe  belt,  317 
Fasting  and  the  Jews,  67, 66 
Feathers :  bleaching  ostrioh,  166 

dyeing  of,  661 
February,  1904,  full  moon  in,  77, 191 
Feeding  bottle,  991 
Fehliog's  solution,  action  of  glucose  on, 

221 
Ferguson's  combined  bee  swarmer  and 

liiver,  362 
Ferrier  and  Soulier's  platra,  19 
Ferrocyanide  developer,  Newton's,  160 
Ferroprussiate  copio,  249 
Ferrotypes,  varnish  for,  409 
Fever,  scarlet,  679 
Field :  in  opera  glass,  sise  of,  888 

microscope,  pocket,  509, 617 
Field-gUases,  high  power,  865, 413, 480 
Fielding  high-speed  engine,  666 
Filinsriiquid,  901 
Filter,  868 

Filter  pipe,  Col.  Boss's.  S94,  397 
Filtering :  adds.  111,  183, 163, 197 

water,  437 
Finance,  199 
File  in  a  river,  464 
Fire-alarm,  a  new,  495, 692.  598 
Pire-enginc  furnaces,  petroleum  for,  14 
Piring  mines,  482 

Ftzing  baths,  rc>covering  silrer  from,  341 
Flame  :  lumiaous,  SO5 

HenHitivu,  199 
Flames,  luminosity  of,  431 
Flat :  edge  lathe  wheel,  198 

foot,  198,  230 
Flats,  grinding  and  poUshing,  323 
Flexible  wheels,  389 
Flour-mills,  Westinghouse    engine    for, 

570 
Flow  :  of  gas  in  pipes,  222 

of  water,  18 
Flowerpots,  135, 154,197, 198,  477,  620 
Flowers  iind  fruits,  colouring  matters  of, 

273 
Flue-pipe  hole,  packing,  in  roof,  197 
Flux  for  alumina,  :^8 
Flywheel ;  .xod  its  bearingfc,  9^ 

cover  for,  G1 

for  engine.  3lC,  330,  393 

larhe,  199 


Focal :  distances  of  imngM,  415 

lengths  of  different  forms  of  teleseopes, 
800 
Fod  of  lenses,  858 
Focus  of  an  achromatic  objeet-glaH,  167, 

486 
Fog,  preventing  ooUisions  with  icebergs 

in  a,  886 
Foods :  not,  in  hot  dimates.  879 

time  required  to  digest  different,  184 
Foot,  flat,  198,  989 
Force :  and  motion,  89,  111,  189, 163 

pump,  easing,  626, 548 
Forces,  demonstration  of  paiallelogiam 

of,  988 
Forms  of  leaves,  164 
FormnlfiB :  develciring,  485 

optical,  100 
Fracture  of  watergnnge  tube,  863,  879, 
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Portraiture,  288.  307 

Post  Office  and  the  press,  the,  427 

Potavh  and  magnesia,  f>eparating,  436 

Pot  ito  cleHnimr,  396, 437 
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Prominences,  solar,  81 
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Propelling,  ship,  479 
Providence  screw-cutting  lathe,  404 ' 
Public  lighting,  166,176 
FuU  of  M.-H.  rifle,  809 
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rope,  41 
Pump:  626 

eaung  force,  696 
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Bailvay :  axles,  192 

—  lubricants  for,  217, 825 

brakes,  600 

curves,  resistance  on,  944 

facilities,  modem,  116 

Oreat  Western,  128 
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Newmarket  direct,  266 
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ware,  common.  111 
Be-dyeing  faded  garments,  862 
Beeds:  American  organ,  86 

free,  288,  898,  487, 467, 481,  608, 694, 66  \ 
670 
Refining :  gold,  460, 482 

sUver,  11, 16 
Beflecting  magic  lantern,  661 
Beflectors:  874 

magnifying  power  of,  690 

short  focus,  435,  459 
Befraction,  compound  optometer  for  oor« 

recting  err<>rs  of,  907 
Befractor,  the  Sydney,  497 
Befractors  and  tests,  small,  312, 934 
Regenerative  gas-burners,  199 
Regulator,  coil,  650 
Belation  between  E  M.F.  of  dynamos  and 

their  size  and  roeed,  164,  176, 919 
Belief,  sUmping  in,  460,  489,  604,  648, 

669 
Bemedieii  for  corns,  601 
Bepairiog :  boilers,  177, 193  * 

clock,  153 

marble  omamen^,  527 
Repaica,  piano.  459 
Replies,  legal,  805.  849,  545 
Reservoirs,  416, 669 
Be-silvering  mirrors,  396 
BeiiBtance :  coils,  liow  to  ma|n  op  a  pet 
of,  217, 284,  267,  287, 880 

of  battery,  internal,  919 

on  railway  curves,  244 

variable,  for  use  with  eJcnsaa,'<«t^C^ 
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'  Be-ftringing  gxand  piano,  86 
BetrieTing  harpoon,  142 

A  Treatise  on  Earthy  and  other  Minerals 

and  Mining,  by  D.  C.  Davies,  181 
Ballooning,  by  O.  May.  886 
Gh«M  BoeentricitiM,  by  Major  O.  H. 

Yemey,116 
Eleofetolyaia,  by  Hippolyte  Fontaine,  558 
Slementary  Textbook  of  Zoolugy,  by 

Dr.  C.  CUna,  116 
Oaa-enginef,  by  W.  MaoGregor,  443 
Harbonra  and  Dooka,  by  L.  F.  Vernon 

Harconrt,  116 
Leeaona  in  Elementary  Flraciio\l  Phy  aica, 

by  B.  Stewart  and  W.  W.  H.  Oee,  116 
LooomoUT*     Engine      Banning     and 

Management,  by  A.  Sinclair,  487 
MfeoeBaneouf,  116, 836 
Battem-nutlrixig,  by  a  Foreman  Pattem- 

Maker,886 
Supplement  to  **  Enelid  and  his  Modem 

Bivals,**  by  0.  L.  Dodgaon,  886 
The  Chemistry  of  Cookery,  by  W.  M. 

Williama,886 
The  Moon  and  the  Weather,  by  W.  L. 

Browne,  886 
Watehand  Clock  Making,  by  D.  Glas- 
gow, 187 

Berolyer,  detachable  ■tack  for,  387 

Bhenmatiam,  chronic,  248,  S86,  806 

Bifle :  Martini-Henri,  IIC,  809 
shooting,  602,  623, 666 

Bipsrian  rights,  418 

Bising  loguithms,  64 

Bitchie's  electromotor,  16 

Book  sections  for  the  mieroRCope.  observa- 
tions on  the  preparation  of  mineral 
and,  849 

Booket.  the.  160 

BoUed  iron  joist,  118 

BolUng  mine,  11 

Boof,  flue  pipe  in,  packing,  197 

Boofing  raf  tera,  866 

Boom  :  dark,  248 

—  sink  for,  24S 
Bope  pulleys,  41 
Bopee,  belts  ▼..  448 
Bosenthal's  galvanometer,  29C 
Bosf,  CoL,  filter  pipe.  294,  827 

"  Bound*'  or  **  around,"  806,  328 
Boyol:    Astronomio^l     Society,     speciul 
meeUng  of  the,  211, 838, 866, 300 
engineers,  238 

oshibitioni  and  scholarships,  165 
observatory,  large  telescope   for  the, 
816 
Rubber:  belting,  166 
stamps.  878 

—  ink  for,  416, 486 
Bngby  station,  167 
Busting,  iron,  638 
Busty  water,  197 


SAFET7 :  bicycles,  680,  648, 666 

cjujdings,  828 
Sag  in  telegraDh  wires,  88 
Saint  Pani*s-road  junction,  accident  at, 

fifi 
Salicylic  aeid :  S66 

in  food  and  drink.  809 
Salt,  Ac :  15,  180,  162,  174, 196,  218,  238, 
262,884,806 

water  and  fresh,  146 
Sand  far  cores,  466 
Saad-blaats,  16, 185, 17G 
Sand^holes  in  brass  roller*,  306 
Kand-soap,  8C7 

SargeantNi  patent  drop-#hutter,  338 
Satellite,  Japiter's  fourth,   dark   transit 
of,  10, 66, 168, 188,  2'6 

—  third,  dark  transit  of,  78, 888 
SateUiteo:  Jupiter's,  partially  occulting 

their  shadows,  S12 
of  Mara,  168 

—  Dean  Swift  and  the,  211 
Saturn.  66, 146 

Saturn's  ring.  Eneke's  division  in,  81, 77 
Saurian,  thighbone  of  a.  540 
Savages,  wild  grain.  &&,  866 
Saw:  Britannia   Compai^'s   foot-power 
eireular,  26 
fket,670 
Sawing,  S42, 285,  8C6. 802 
Scale,  musical,  10.  87.  66,  64,  81, 129, 161, 

16B.  194, 217, 260, 806 
Seales,  musieal,  of  many  nations,  119 
Seapewheels,  gravity,  108 
Searlet  fever,  672 
Bcholarships :  royal  exhibitions  and,  166 

Whitworth,  6i8 
Science :  and  art  examinations,  results  of, 
688 
cramming     in     phyBico-mathematlca], 

327 
mathematies  and,  349, 869,  483 
questions,  309.  483,  601,  62G 
SoiKxxiric  Naws :  7,  29,  63,  76,  101,  121, 
U6,  167,  187,  210.  231,  255,  276.  29^, 
321,  814,  8G8.  887.  408.  426.  461.  472, 
496. 617.  688»  661 

Scientific  Societies: 
Chemical,  7,  28 
LiveriK)ol  and   District  Aasodation  of 

Science  and  Art  TeacUen.  210 
T^iverpool  A^trozK)mical,   63,   1«?6,   254, 

472 
Liverpool  HDcroscopical.  14,'>.  210 
liveipool  Science  Studcnte,  7. 166 
Boyal  ABtrooomical,60, 148, 280. 343 
Boyal  Meteorological,  66, 166, 274,  863 
Boyal  Microscopical.  61, 143,  298,.407 
Western  Miecoscopicnl  Hub.  29,  ISt^ 

255,320 


Scintillation  and  weather  prediction,  121 
Scrap :  book,  photo,  606 
removiog  tin  from.  605 
Fcrapiog  metal  surfaces.  888,  896 
Screw  :  cutting,  11, 16, 18,  87 

—  gauge,  Wyke'*,  278 

—  on  the  engine  lathe,  495 
thread,  Sellers's,  166, 176, 19a  919 
threads,  cutting,  60,  108,  126,  129,  189, 

235,  269.  303,  826,  867 
Screw- cuttinnr  lathe,  Proyidenoe,  404 
Screw-plate,  11 
Screws,  cuttinpr,  281 
Scroll  chuck,  66 
Sea  :  anemones,  88 

phosphorescence  of  the,  662 
Seasons,  the.  124, 167 
Secondary  battery,  i34, 844 
Selenite,  112, 134 

Selenium :  electromotive  action  of  illnmi* 
n%ted,  339 

sunlight  measurer,  368 
Selenographical,  461 
Self-wlndmg  watch,  174 
Sellers's  screw-thread,  166, 176, 198,  219 
Sensitive :  flame,  199 

paper,  new  double-coated,  471 
Si^taradng  power  oi  objeet-fflosses,  888 
bmes  wound  dynamo,  80-lighter,  147 
Sewing-machine :  driving,  199 

motor,  battery  for.  86, 130,  373 
Shadow:  blue.  Ill,  133 

colours  of,  121 
Shaft:  crank.  134 

diameter  of,  672 
Shafting,  sUength  of,  174, 196, 218.  238 
fcheet  iron  and  boiler  work,  laying  out, 

637 
Shellac :  bleaching,  603, 647 

yaraiah,  a  clear,  100 
Ship  :  a  big,  388 

propelling,  479 
Ships :  steel  plates  for  boilers  and,  159 

zinc  sheating  for,  632 
Shocking  coil,  40, 66. 13i,  395,  433 
Shooting,  rifle,  623,  666 
Shrinkage :  of  paper,  267 

of  woollen  goods,  471 
Shunt  dynamo,  484 
Shutter,  Sergeant's  patent  drop,  838 
Shutters,  lens,  61 
Shuttles,  compressed  teak  for  loom,  101, 

177, 198 
Siemens-Alteneck  armature,  626,  648 
Signal,   railway,   returns,  434,  455,  600, 

62v) 
Silicates  of  soda,  120 
Silos,  16 
SUver :  bisulphite  of,  483 

German,  198 

recovering,  from  fixing  baths,  341 

refining,  11,  17 
Silver-plating,  460,  506 
Silvering :  solution,  416, 483 

specula,  323 

telescope  mirrors,  128, 896 
Singing  noises  in  head,  41, 86 
Sink  in  dark  room,  wooden,  842,  264 
Siphon :  440,  484,  604,  626 

experimoits  with  the,  97 
Six  days  of  creation,  78, 105 
Six's  register  thermometer,  416 
Skeletons,  preparing  and  mounting  small, 

419 
Sketching,  165, 176 
Skrivanow :  battery,  108, 112|  178, 197, 221 

cell,  improved,  612 
Slide,  vertical,  for  lath^  350 
Slides,  making  lantern,  408,  648 
Slide-valve  :  diagrams,  12,  221 

link-work  for,  240 

locomotive,  603 
Smiths' bellows,  16 
Smoke :  146 

all  made  firom,  7 
Snap  shots  in  nhotography,  229 
Snow,  mountain,  486, 625 
Soap:  243 

analysis,  460 

for  hard  water.  265 

oil  for  making.  416 

sand  and  transiMurent,  207 
Soaring  bird,  a  mechanical  problem,  6C9, 

668 
Socket  joint  making.  617, 438 
Soda  :  bisulphite  of.  488, 626 

soluble  glass  or  silicate  of,  120 

sulphate  of,  in  Daniell's  battery,  622, 
640 
Sodium :  improvement  in  the  manufacture 
of,  94 

preparation  of,  220 
Softening  ymter,  862, 893, 416 
Solar :  oorona.  Dr.  Huggios  on  the.  6 

—  photographing  the,  211 
day-glow.  Mercury  in  the,  256 
diffraction  npectrosoope.  148 
ecbpse  of  March  16.  8,  123 

—  of  .September.  64 

eclipses  and  occultations  by  the  moon, 
188.  216 

prominences.  31 

rays.  Prof.  Langlsf  on  the,  and  the 
atmosphere.  1«6 
Solder,  removing  zinc  from  tin,  372 
Soldering:  626 

and  repairing  platinum  vessels  in  the 
laboratory.  l°i> 
Foree.  bed,  672 
Spun,  load  un  sliort.  419.  439 
Spark  coil.  4 10. 40).  483. 504 
Specific  heat.  41. 461.483 
Spectacle  lenses.  196 
Spectra,  4^ 
Spectroscope :  473. 463.  604 

photography  and  the.  498.  516.  636 

feolar  diffraction  and  star.  147 


Specula :  curves  for,  278 

glass  disM  for,  866,  451 

grinding  and  polishing  glass,  101, 877 

silvering,  823 
Speed :  of  trains,  466, 642 

of  American  trains,  600 
Spelling  of  proper  names,  471 
Spherical  aberration,  853 
Spica  and  the  star  of  the  Magi,  164 
Spindle,  turning,  41, 66 
Spiral  springs,  88,  110 
Spokes,  tricycle,.41 
Sportsman's  exhibition,  the,  180 
Spotty  negatives,  restcning,  901 
Springing,  watch,  6i9 
Springs:  bicycle,  688 

mineral,  near  London,  484 

spiral,  88,  110 
Spurious  butter,  464 
Sputa,  mounting,  177 
Sonare  :  holes,  drilling,  134,^164 

now  to  make  a,  6R 

mesh,  netting,  134 
Stability  and  speed  of  Tassels,  482 
Stacks  of  hay,  266 
Staff  balance,  649 

Stained  skin  from  wearing  black  stock- 
ings, 286 
Staining:  buckskin,  176 

microsoopical,  67,  87, 212 

tissues  for  photography,  96 
Stains,  wood,  in  dry  forms,  680 
Stamping,  pressure  for,  889 
Stamping-ink,  indelible,  876 
Stamps,  rubber :  878 

—  ink  for,  416, 406 
Standard  :  cell,  a  new,  469 

mandrels,  149 
Stands,  cheap  telescope,  284, 861,  619 
Star :  binary  of  shoit  period,  888 

magnitudes,  429 

microscope.  Beck's,  406 

of  the  Magi,  Spica  and  the,  164 
Star-discs  and  visible  angles,  288, 619 
Star-spectroeeope,  147 
Stars:  double, 78, 121.  128,  146,  168,  187, 
212.  346,  410,  428,  461.  474,  617,  689 

how  shoe  Id  they  be  mapped  ?  aois 

in  Coma  Berenices,  888 

in  field  with  53C^hiuchi,  364 

magnitude  of  small.  67,  77,87 

Mr.  Bumham's  double,  276 

Mr.  Qaudibert's  observations  of,  276 

moon-culminating,  300 

motion  of  the,  296 

—  in  the  line  of  sight,  663 
near  theta  Orionis,  9 

occultations    of,    by    moon,    partially 
graphic  method  of  computing,  828 

parallaxes  of,  197 

photographic  maps  of  the,  297 

places  of,  639 

red,  some  fine,  822,  846,  409,  474 

seeing  in  dayli^t,  888. 408 

sf  paration  of  double,  266,  276, 800 

variable,  822,429 

visibility  of,  17 

—6th  and  6th  in  the  trapeiium ,  146 
State  of  man,  11,  81, 60,62,77,  79, 106 
station :  Birmingham,  177 

Kugby,  1C7 
Stationary  boiler,  deaniog,  461 
Steam  :  239,  266,  354,  372,  394,  417 

boilers,  standard  method  of  testing  and 
rating,  46 

brake,  882 

canoe,  441, 469 

carriages.  266.  286,  328, 852, 870, 898,  416, 
486,467 

expansion,  381 

heating  room  with,  65.  560 

in  locomotives,  shortness  of,  12 

launch,  672 

motor,  new,  133,  441, 504 

safe,  Davey,  632 

yacht,  fast,  407 
Steam-engine :  for  farm  work,  606, 648 

largest,  276 
Steam-gauge  dials,  enamelling,  162 
Steam-nammer  valve,  180,  168 
Steel :  brazing.  65 

mnnganese,  12 

melting  in  an  ordinary,  467 

mild-centre.  173 

plates  for  boilers  and  ships,  159 

square,  trueing,  808 

tempering,  88, 110 

welding  cast,  289 
Steering  gear,  automatic,  878, 894 
Stellar  parallax,  121 
Stop:  valve, facing,  199 

watch,  39, 195 
Stops  to  photo  lens,  156 
Storage:  batteries,  133,  197,  371, 606, 625, 
648,671 

batterv,  new,4d 
Stores,  story  about  the,  266 
Storm-glasv,  camphor  barometer  or,  405 
Stove,  a  curious,  620,  640 
Stoves,  camping,  332, 3^8, 371.  394 
Strain,  working,  370 
Strength :  of  beam,  4K2.  504 

of  gear  wheels,  892,  572 

of  shafting,  174. 195, 218,  238 
Strings,  violin,  569 
Struck  by  lightning,  852 
Struve  1143.  missing  pair,  101,  122, 1959, 

double  star,  474 
Strychnine.  Dr.  Chandelou's    process  of 

detecting,  121 
Submarine  liRht,  197 
Sugar,  determination  of  mixtures  of  milk 

and  cane,  165 
Sulphur  in  coal  and  coke,  199 
Sun.  motion  of  in  space.  662 
Sundials.  388,  394 
Sunlight :  at  great  deptLa,  li'> 


Sunlight! 

Sunspot  bubbly  another  pri^  or  tMior 

the,  478 
Sunspots :  801, 888 

and  rain,  211 

and  their  peziodidfy,  148 
Supported  beam,  807, 416, 4891 
Surfaoe,  oondenaer,  840, 968, 858 
Surveying  efaain,  679 
SvradUncote  aocidentL  fhe,  606 
Swannington  andLeicestarxaflway,fl6 
Swan's  studio  plates,  441 
Sweet  making.  Ill 
Swift,  Dean,  and  ttie  MtdlileioflUa 

211 
Switch,  telephone,  197 
Sydney  refractor,  497 
Syntagma,  nniootinc,  667 
Sjmp,  Easton's,  806, 696 

TABLES  of  Venu.  845 
Tallow  in  boilen,  18, 88 
Tandem  bicycle,  9B4 
Tank:  868 

leaky,  608 

pressure  on  aides  of,  SSB 

rain,  17 
Tanks,  gas,  16 
Taper :  uies  of  a  comBon  pcrifflu,  B9 

work,  milling,  164 
Taps  and  dies,  88 
Teak,  compreaiod  for  loom  lihntflii,  101, 

177 
Technioal:  analysiai  slnplc  subdIm  ia, 

'  188.804,382 

education  and  the  appienfioalii^^ilBB, 
182 
Tteth  :  helical,  86 

of  wheels.  111,  188 
Telegram  codes,  437 
Telegraph  wires,  sig  of,  8B. 
Telegraphing   to   and   fsom    taiu  m 

motion,  26 
Telegraphy,  fao-dmilab  88 
Telemeter,  the  lAbbcs,  948 
Telephone :  468 

battery,  176 

circuit,  198 

faulty,  486 

magnetic,  560 

mechanical,  447 

New  Zealand,  88 

OchorowicK  loudHqwaUng,  87,  fSB 

query,  legal,  684 

system,  177,  986,  415 

transmitter,  162 
Telephones,  484 
Telescope:  a  cheap,  617 

adjusting  for  collimatinn  In  dmpy  lavd 
870 

an  adjustable  objeefe>gIafli  lcr»  475, 610 

another  home^nadc,  n8 

astronomical,  888 

double,  10, 80, 81, 188. 984, 468 

for  observing  Jovian  pheiMmena,  256 

for  the  royal  observatory,  846^  847,  86S 
888 

insects  in,  419 

maldngan  aaticBomieal,  77, 110 

mirrors,  silvering,  198 

motion  for,  476 

mounting,  879 

Paris    observatory,  foe  stellar  photo- 
graphy, 890 

pocket.  266 

powers,  619 

stand,  cheap  and  easily  cfluaUited,  186, 
212,967 

stands,  cheap,  284, 861*  618 

tenestiial,  the,  947,  868, 881, 418 
Telescopes:     and    camcrM,  objeet-glui 
for,  460 

high  powers  used  for,  414 

powers  used  for  certain,  648 

refiecting.for  day  use,  89 

terrestrial,  473 

the  colour  correctioiiof  aobromatio,  816 
470 

the  focal  lengths  of  different  focms  of, 
800 

used  as  night-glasses,  497 
Telesoopie :  ap^tnre,  888 

powers,  662 
Tell-tale:  asylum, 660 

Cox- Walker's  electric,  611 
Tempel's  comet,  122 
Temperature  of  the  earth,  interior,  436 
Tempering :  steel,  88, 110 

tools,  831 
Tennis :  court.  111 

grounds,  289 
Tents,  home-made,  19 
Terminology,  grammatical,  167 
Tetpjne  and  terpinol,  experiments  witbf 

463 
Terrestrial  telescope,  947, 868,  »1, 428 
Teat :  for  copper  and  lead  in  wines,  851 

for  oils,  110 

for  platinum,  866 
Testing :  and  rating  steam  boilen,  standaid 

method  of,  45 

butter,  310 

for  arsenic  in  wall  paper,  87,  130,  153 
219 

pressure  gauges,  111 
Tests :  for  a  6in.  oto'eet-glaaB,  846. 316 

for  a  6iin.  reflector,  187 

small  refractors  and,  219 
Textile  fabrics,  msnuf actnre  of,  Sl.'i 
Thighbone  of  a  Saurian,  640 
Thread,  the  Edmunds,  280 
Threading  tod  for  sgnaie  tiuesds,  142 
Tlireads,  screw,  867 
Toxow,  crsnk,  166  ; 

Thymol,  874, 895  i 

Tidal  problem,  history  off  the,  477, 4d9. 
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compariaofis  of,  32, 172,  257,  368, 
544 

and  dividing  of  time,  846] 

,  workmen's,  239 

few  words  on,  3i,  67, 161, 167,  288 

lomendatnre,  14,  67, 161,  167, 198, 

256,  282,  30O,  823,  326,  846,    848, 
,411,427 
I,  304 

lal  unit  in  relation  to,  88 
lileage  of,  66 
easnrement,  481,  624 
ireading,  for  sqaare  threads,  142 
gre,  cuttor  bars,  and  cutters,  236, 
,313 

and  cutter  bars,  225,  269,  818,  357, 

md  for  cutting,  107, 126, 149, 178, 
.  240, 291 

aydon's  cutter  bar,  grinding,  438, 
,643 

ing  vee,  67, 109 

Xing  and  settin?:    diamonds    for 
ting  and  other,  291 
?ring,  331 

I  wheels,  moulding,  116 
Hi  barometer,  468 
98,  intelligence  of,  165 
r  paper,  88,  176 
g  for  athletes,  328 
aocelerstion  of ,  84 
161 
jtion,  telegraphing  to  and  from, 

in,  861 
414,432,455 
of  American,  600 
ft  speed  of  60  miles  and  upwards, 

u-ring  inotnres  to  glass,  156 

:  dark,  of  Jupiter's  fourth  satel- 

,  10,-55, 168, 188.  256 

third  sateUite,  78, 188 

s,  Nixon's  course-reading  attach- 

ita  for,  297 

ission  of  power  :  441 

Its,  624 

litter,  telephone,  152 

.utation  of  elements,  the,  469 

um,    yisibility  of    stars  in  the, 

ent  of  baldness,  the,  466 
«,  256,  265 
i :  chain,  603 
B,  265,  286, 306,  328 
s,  41 

impound  engines,  479 
Cusworth's  panoramic  467 
)d  waters,  oil  on,  426 
r :  grindstone,  19,  40,  65,  86,  106, 
.152 
572 
rels,  173 
square,  308 
iameter  of,  221 
8. 163, 197 

hammer,  pianoforte,  872 
i :  460,  572 
»,15,  38,  64,  86 
;  ;  bicycle,  5U3,  547 
1  coal,  112 
ron,  262 
s,  131,  262 
le,41,66 
rills,  18 
riters.  two  new,  273 


UirOONClTTBBABLB     oorxespond- 

ent,ll 
United:    Asbestos  Go's,  exhibit  at  the 

International   Inventioini  Ezhibitioo, 

868 
States^  high  railway  speed  in  the,  387 


VACCINB.  Pasteur's,  198 
Vacuum:  188 

continuous  automatic  brake,  882 
Value  :  of  gas  liquor,  88, 109 

of  lubricants,  real,  189 
Valve  :  gear,  288 

slide,  221 
Valves :  in  compound  cohdensing  engine, 
878 

steam  hammer,  18D,  162 
Vane,  eleotrioal  weather,  411 
Vapour  density,  41,  868, 436 
Variable  resistaaee  for  use  with  ammeter, 

666 
Varnish :  a  dear  shellac,  100 

for  ferrotype,  409 

for  wall  paper,  371 
Varnished  wall-paper,  221,  240,  268,  285 
Varnishing  fancy  woods.  606,  526 
Vee  :  thrc«d,  can  a,  be  formed  by  a  lap  t 
280 

tools,  grinding,  67, 109 
Vega,  429,  474 
Vegetable  kingdom,  evolution  in  the,  537, 

666 
Vegetarianism,  166 

Ventilation :   and  lighting  of  coal-mines, 
492 

of  coal-mines,  647, 667 

of  colliery,  88 

of  laundry,  66 
Ventilator,  198 
Venus,  tables  of,  846 
Verbascum  for  consumption,  834 
Vertebrates,  Australian,  112 
Vertical :  boiler,  166,  281 

galvanometer,  373,  416 
Vessels,  stabili^  and  speed  of,  492,  613 
Veterinary  medicine,  books  on,  40 
Vibration  from  steam  hammers,  548 
Vice,  combined  bench,  parallel,  and  tube, 

361 
Vices,  11 

Violin :  repairing  splintered  edges  of,  130, 
133 

Btrad.  model,  220 

strings,  669 
Violins,  14,  32,  66, 104,  282 
Violoncello,  135 
Visibility  of  sUrs,  17 
Visitation,  Greenwich,  819 
Voicing  pedal  pipes,  40 
Voltaic  cell :  648 

new  theory  of  the,  194 

Bkrivanow's  improved,  612 
Voltmeter :  40,  66 

Gardew's,  650 
Volvox  globator,  440 
Voss's  eleotrioal  machine,  282 


WAaaOX  wheels,  307 
Wall-paper :  testing  for    arsenic  in,  87, 
180, 176,  219 

varnish  for,  871 

varnished,  221, 240.  363 
Ware,  common  red.  111 
Warenouse,  lift,  484 


Wamerising,  486, 481, 669 
Warnings,  eoUioy,  418, 604, 625 
Warping  and  craokinf  of  castings,  483 
Watch :  and  dock  making,  187 

bearings,  alloy  for,  266 

Geneva,  41 

jobbing,  441,  459 

lever,  88 

movements,  gilding,  168 

query,  507,  526,648 

self-winding,  174 

springing,  649 

stop.  39 

winding,  16,  108 

work,  872,  439,  604,  671 
Watchmaker's  bow,  484.  604 
Watchmakers'  queries,  514,  668 
Watches,  clocks  and,  at  the  Exhibition, 

421 
"Watches,  Clocks,  and  Bells,"  Sir  B. 

Beckett's,  479 
Water  :  analysis,  331,  434 

boring  for,  265 

capacity  of  boiler,  67 

oomet,  oh,  846 

filtering,  487 

flow  of,  18 

fresh  and  salt,  146 

gauge,  184,  164 

—  tubes,  fracture  of,  368,  872,  416,  437 

hot,  462 

in  pipe,  pre»uie  of,  17, 89, 65 

lifting,  175 

microscopes,  Gray's,  620 

mineral,  374,  895,  416 

motors,  60 

oxygenated,  449 

pressure,  174 

reducing  amount  of  lime  in  ehalk,  461 ,  488 

rusty,  197 

softening,  352,  898,  416 
Water^<!hambers  in  ships,  886 
Water-gas :  416 

incandescent  light,  385 
Water-meter,  419 
Waterproofing :  canvas,  871 

oloth«  416 
Water-waste  prevents: :  620 

overflow  in,  288,  464 
Watts's,  Dr.  Marshall,  deetrometers,  907 
Wave  theory  of  light,  278 
Waves,  dimeniions  and  movements  of, 

450 
Weather:  chart,  an  instructive  form  of. 
617 

prediction,  scintillation  and,  121 

scintillation  and,  121 

shield,  BrodEolbank'ff,  471 

vane,  electrical,  411 
Weatherproof  paint,  417 
Webb,  late  prebendary,  SCO,  846 
Weber,  Coulomb  or,  241 
Weevils,  182 

Weight  and  stress  of  beam,  604 
Weights  of  copper  wire,  672 
Welding  cast  steel,  2S0 
Wenham,  to  Mr.,  668 
Western  railway  of  France,  810 
Weetinghouse  engine  for  flour-mill,  870 
Wet>plate  photography,  486, 605 
Wheat-meal  bread,  its  alimentary  value 
compared  with    that  of  white-flour 
bread,  208 
Wheatstone's  bridg^:  132,  163,  175,219 
289,  279 

on  the  construction  of,  521 


Wheel :  ealoiilatioiiB,  SB9, 808, 888 

dock,  fixing,  16 

flat  edge  lathe,  198 

gearing,  262,  284 
jpolishmg  or  srindiog,  464 
Wheels:  flexible,  889 

home  made  emery,  76 

internal  gear,  40, 88 

moulding  tooxhea,  118 

strength  of  gear,  486,  678 

teeth  of.  111,  188 

waggon,  807 
Wheel-wrighting,  806 
White    light,   attifldal,    with    metaQk 

magnesium,  478 
Whitewash,  874 
Whitewashing,  489' 
Whitworth  adiolacahipe,  1886, 5K 
Wiok,  lamp,  466 
Willesden  canvas,  484, 468 
Wimshurst:  influence  madUne,  480 

machine,  196, 819,  810 

to  Mr.,  868 
Winder,  coil,  874 
Winding :  laminated  armatue,  549 

watch,  16, 106 
Window  glass,  440 
Windway,  484, 626 

Wine,  test  for  copper  and  lead  in,  860 
Wire :  for  dynamo,  181 

weights  of  copper,  678 
Wire-working,  888 
Wood :  aoetic  acid  from,  861 

handles,  boring  small,  289 

polishing,  11 

—  in  lathe,  180 

red  staining  for,  472 

stains  in  dry  form,  580 
Wooden :  chucks,  11 

sink  for  dark  room,  242, 864 
Woods,  varnishing  fancy,  506, 626 
Woollen :  doth,  stiifening,  888 

goods,  diifnking  in,  471 

material,  pure,  290 
Woolwich :  arsenal,  employment  in,  616 

exam,  question,  872 
Work :  lathe,  and  optioal  instromento. 
688 

laying  oat  aheet  iron  and  holler,  686 
Working  strain,  870 
Workmot'-s  time  elieek,  988 
Workshop :  amaAeor,  46,  100,  860,  888, 
402,480 

heat  for,  886 
Wray's  new  nniTemd  eqnsfanial  moont- 

ing,466 
Writer's  camp,  481 
Writing  on  glaa,  886 
Wrought  shafts,  eaatiiig  iron  on,  466 
Wyke's  sorew-oiitting  gauge,  878 

XYI.OPHONB,  484 

TABD,  metre  v.,  884 

Yorkshire,  magnetio  dedination  in,  497 

ZIKO:  86 
amalgamating,  67, 169 
and  iron  cell,  88, 86 
battenr,  210 
diloride  of ,  870 
removing  from  tin  solder,  872 
rolling,  11, 88 
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LottOon  and  N.W.  eompoimd  looomotlTe, 

S62,878 
Looped  flgnrea  by  geaxing,  850 

KAOHIKB  :  boot-cleaning*  181 

pla^ng,  468 

Tonelaotxteal,  S88 
Ifaehmet,  planing,  46, 161, 850, 403 
If  agio-lantetn,  a  reflecting,  561 
Ifognetio  moment,  388 
Magneto  beU,  domeetio,  295 
Ifaaebester,  Sheffield,  and  Lincoln  ex- 

prevB  engine,  198 
Mandrel :  noae,  124 

tiavewing  of  German  lathe,  543 

•«TDbalKadn'a,**316 
llulgold,  donble  oom,  411 
Mathematloal  problem,  894 
lff^'<^ :  ooil,  183 

galvanometer,  Gaiffe*!  new,  468 
Meter,  eleotrio.  Miller*!,  26 
Micro-objeotive,  214, 2S6,  803, 564 
Mleroaoope :  Bedi'e  "  Star,"  406 

flne  ad  jnatment,  888, 889, 851 

mineral  and  rook  aeotiona  for,  842 
Miller'a  eleetrio  meter,  26 
MilUng:  maehines,  new  attachments  for, 

taper  work»  165 
Mineral  and  rook  aeetione  for  the  micro- 

B0Qpe,842 
Mirror  galvanometer,  lene  for,  462 
Mirron,  some  matters  in  the  theory  of, 

879,408 
Model  boiler  for  boat,  110 
Models  of  crystals,  forming  by  plaiting,  56, 

106 
Moment,  magnetic,  383 
Monitosraph,  the,  468 
Moon,  distance  of  the,  346 
Motors,  eleetrical,  and  their  const  ruction, 

5,488 
Monlding  toothed  wheels,  117 
Mnsleal :  instroments,  automatic,  453 

soale,  170 

MZTSOKBTBB,  new  and  little 
known  applications  of  the,  251 

Nitrons  oxide  and  carbon  disnlphide 
light,  560 

mxon's  conrse-teading  attachments  for 
transits,  297 

Nose,  mandrel,  124 

Noae-picce  for  testing  sectors  of  object- 
glass,  84 

Notca  on  CaaKgrains,  72 

OBAOH  galvanometer,  525 
Objeet-glasa  for  cameras  and  telesoopef , 

460 
Objeotivc^  lift  micro..  814 
Observatory  dome,  438 
Udiorowici  telephone,  889 
Ophinohi :  86,  and  80  Scorpii,  42K 

68,  and  stars  in  field,  colours  of,  3&1, 
410,689 
Optical :  126, 176 

eifeot,  coxioos,  168 
OptioB  with  the  lantern,  16 
Optometer  for   ooirectiDg  errors  of  re- 

fhu)tion,807 
Organ :  bellows  action,  222 

pedal  pipes,  voicing,  49 

soundboard,  547 


Organs :    pedal    bass     att^phment    for 

Ameriom,  568 
—  for  American  organs  or  harmonitmis, 

separate,  171 
Orionis,  theta,  stars  near,  9 
Oxygen  in  hydrogen,  burning,  221 

PACINOTTI  ring,  131 
Parallelogram  of  forces,  new  demonstra- 
tion of,  283 
Pattern  making,  241 
Patterns,  home-made  engine,  4 
Pedal:    bass  attachment  for  American 

organs,  568 
organs,  separate,  for  American  organs 

or  harmoniums,  171 
Pendulum  escapement,  HarVs,  320, 366 
Petroleum  blowpipe  lamp,  175 
Phosphorus,  pure,  549 
Pianoforte  player,  Wenham's  automatic, 

454 
Pipe :  chinmey,  176 

niter.  Col.  Boss's  improved,  295 
Pipes :  cores  for  cast-iron,  17 
cutting,  1G9, 181, 153, 176 
voicing  organ  pedal,  40 
Piston :  and  croishead,  446 

packing  Brandon's,  585 
Pivot  holes,  watch,  65 
Plaiting,  forming  crystals  by,  56, 105, 171, 

324 
Plane :   adjustable    beading,   rabbeting, 

and  slitting,  185 
surfaces,  critical  methodn  of  detecting 

errors  in,  99 
Planing  :  maichine,  458 
machines,  driving  gear  for,  46,  161,  "50, 

4(13,  491 
Plate  for  lathe,  241 
Polishing  or  grinding  wheel,  461 
Portable  engine,  164, 219 
Press  chuck,  Birkman's  lathe  and  drill, 

186 
Pressnr^gauges,  testing,  90 
Problem,  geometrical,  2B6,  332 
Prominences,  solar,  31 
Propeller  gear  for  boat,  489 
Providence  screwcutting  lathe,  404 


BABBETING-t  beading,  and  slitting 

plane,  185 
Railway  :  chair  and  spring  key,  Steen's, 

802 
signalling  block  instrument,  893 
Bain-gauge,  eiisily  made,  542 
Bain-tanks,  17 
Beamer :  166 

Brown's  expanding  machine,  513 
Bed  star  4G4  Birm.,  474 
Befleoting  magic-lantern,  561 
Befraction,  optometer  for  correcting  etrors 

of,  207 
Befractor,  the  Svdney,  407 
lieaistonee,  variable,  for  use  with  ammeters, 

605 
Revendng  gear  for  deotromotor,  670 
lUng,  Pikcinotti,  131 
Rock  sections  fur  the  microscope,  342 
Rosenthal's  galvanometer,  296 


SAPETT     coupling?.     Keeling     and 

Bigley's,  328 
Sargeanf  s  patent  drop  shutter,  338 


Saw,    Britannia    Company's    foot-power 

circular,  26 
Sawing,  892 
Scale,  musical,  170 

Science  examination  question,  461, 483,626 
Scorpii,  30,  and  36  Ophiuchi,  428 
Screw-outtine :  gauge,  Wyke's,  273 

lathes.  Providence,  404 

on  the  engine  lathe,  495 
Screw-thread,  Sellers's,  176 
Screw-threads  :  cutting,  236, 280,  867 

—  with  revolving  cutter,  269, 303 
Sections  for  the  microscope,  mineral  and 

rock,  343 
Self-windiog  watch,  108 
Sellers'  screw  thread,  176 
Setting  out  curves  of  large  radius,  435 
Shafting,  strength  of,  174, 195 
Shocking  ooil,  162     ^ . 
Shutter,  SarveanVs  jM-.iit  drop,  388 
Shutters,  Bison's  tirf.hing  lantern  and 

camera,  411 
Siemens- Alteneok  armature,  525 
Siphon,  experiments  vrith  the,  97 
Skrivanow's  improved  voltaic  cell,  612 
Slide-valve :  diagrams,  18 

linkwork  for,  840 
Slitting,  beading,  and  rabbeting  plane, 

185 
Smith's  bellows,  15 
Solar :  eclipse,  annular,  188 

—  of  March  16,  computation  by  the 
partially  graphic  metnod,  8 

eclipses  and  occultations  by  the  moon, 

1S8 
prominences,  31 

Soundboard,  organ,  547 

Specula,  grinding  and  polishing  glass,  103, 
277 

Speed  gear  for  the  Facile,  47 

Square  :  hole,  drilling,  164 
threads,  threading  tool  for,  142 

SUbiiity  and  speed  of  vessels,  518 

Stand,  cheap  and  easily  constructed  tele- 
scope, 189,  234 

Star  microscope,  Beck's,  4U6 

Stars :  near  thota  Orionis,  9 
variable,  in  field  with  B.  464, 429 

Steam  :  motor,  Davey  '*  safe  "  domestic, 
632 
value  of  condensing,  417 

Steen  railway  chair  and  spring  key,  308 

Steering  gear,  automatic,  394 

Stop  :  valve,  facing,  178 
watch,  39 

Stove,  a  curious,  520,  540 

Strength  of  shafting,  174, 193 

Struve  3037  Cassiopeiu?,  663 

Sundials,  S94 

Surfaces,   critical  methods  of  detecting 
errors  in  plane,  99 

Swiss  stove,  curious,  680 

Sydney  refractor,  the,  497 

TANKS,  rain,  17 
Taper  work,  milling,  165 
Teeth  :  helical,  86 

of  wheels,  69,  111,  188 
Tf  lemeter,  Labbez,  248 
Tdephone  :  circuit,  196,  2SC 

—  hell,  6ffi) 
Ocborowicz,  229 
fystf-m,  286 

Telescopo  stand,  cheap  and  easily  con- 
structed, 189,  234 


Teleaocmes :  double,  81 
object-glass  for  camcns  and,  450 
terreatrial,  the,  848 
Temperature   in   incubator,  regnlatiai 

604 
Terrestrial  telescope,  848 
Theory  of  mixrors,  some  mattenintlu 

379,408 
Thread  :  Sellers's  screw,  177 

the  Edmunds,  280 
Threading  tool  for  square  threads,  142 
Threads  of  screws,  cutting,  236, 880,  3l< 

367 
Tool-edges,  cutter  ban,  and  cutten,  28 

269 
Tool-holders,    simple  and  easily  mad 

258 
Tools:  and  cutter  ban,   269,  313,  3& 

899 
diamond,  fixing  and  setting,  291 
grinding  y^  100 
Transits,  iHxoa's  oomae-nadiiig 

ments  for,  897 
Trigonometrieal,  548 
Turning  small  cranks,  ISl,  S63 


VALVE,  facing  stop,  178 

Vane,  electrical  weather,  411 

Yee:  thread,  can  a.be  formed  byabpt  £ 

tools,  grinding,  109 
Vega.  B.  448,  476 
Ventilation  of  laundry,  66 
Vertical:  angular  attachment  formillii 
machineiM868 

slide-Uthe,  860 
Vessels,  stability  and  speed  of,  613 
Vice :  bench,  parallel,  and  tube,  351 

for  milling  machines,  368 
Voicing  organ  pedal  pipM,  40 
Voltaic  :  cell,  bkrivanow's  improved,  SIS 

dectrioity,  motion  produced  by,  482 
Voltmeter,  40 
Voss  electrical  machine,  S83 


WARPING'  and  eaeking  of  castingi 

447 
Watch:  pivot  holes,  66 

stop,  39 

winding  by  itself,  108 
Watf  r-gas  ineandeseent  light,  865 
Watt's  condensing  engine,  890 
Watts's,  Dr.  Mardiall,  cleetcometen,  909 
Weather  vane,  deetrieal,  4it 
Wenham's  automatic  pianoforte  pbfcr, 

454 
Westinghouse  engine  for  ilovr  wSL,  S3 
Wheatstone's  bridge,  eoaatnutioB  of,  m 
Wheel:  oalculatioaa,  168 

pdUshing  or  grinding,  454 
Wheels :  flexible,  869 

teeth  of,  69,  111,  138 

toothed,  moulding,  117 
Winding  laminated  armatine,  619 
Windway,  686 

Wood's  gaa-maker  lamp,  180 
Workshop,  amateur,  46, 161, 850, 339,  UO, 

481 
Wny's  new  univonl  cqnatoiial  noost- 

ing,  466 
Wyke's  screw  cottiag  gange,  878 


XTLOPHOlirS,  the^  494 
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61)^  Fuhr.  The  same  boiler,  when 
heate'I  by  natural  gas,  gave  an.  evapora- 
tive elHciuncy  of  20 '31b.  of  wat«r  per 
pound  of  gas,  irhich  was  taken  to  be  23'S 
oubio  feet.  A  uniilar  result  was  obtained 
when  nearly  all  the  tubes  were  plugged, 
but  the  gas  required  much  more  air  than  tbe 
oool  to  accomplish  complete  oombiution.  It 
is  noteworthy  that  tee  best  results  were 
obtained  when  the  products  of  combuatioE 
contained  oonsiderable  percentages  of  car- 
bonic oxide,  and  with  the  boiler  in  question 


o  Philadelphia,  New  York,  and  other  cities. 
^e  cost  of  laying  so  many  miles  of  pipe- 
Lne  win,  however,  be  hea^,  and  it  is 
Loabtfnl  it  the  natural  gas  of  f  encsylTania 
sn  compete  with  ordinary  unporified  coal- 
as,  or  with  the  water-gas  which  is  now 
eing  made  in  large  quantities.  Of  late, 
XI,  the  Semand  for  the  natural  gas  has 
inormouBly  increased  in  Pittsburgh,  and  the 
leld  of  its  usefoluess  is  gradnolly  extend- 
ng,  for,  to  mention  only  two  instances,  it  is 

,  . .  low  employed  to  extract  grease  and  oil  and 

.s  found  that  the  inoreaBed  qnantitT  of  leansedelioatefabrica,  whioh  itdoes  nadily 

air  required  to  eSeot  the  almost  complete  rhfle  under  pressure,  and  it  is  olio  used  for 

oonvcrdon  a4oacbonlo  oxide  into  the  dioxide  uumfoctoring  eleotdc-Ught    oorbona,    tsr 

reduced   the  eooooioical  result    A  sample  rhen  imperfectly  t>niQed'at  a  high  t«mpen- 

of  combustion  products  taken  from  the  flue  uTe,itdepotitscarbonof  remaikabledendty. 

of  a  boiler  doing  regular    work,    yielded  )o  much  attention  being  paid  to  the  utilisa- 

nitrogeu    85'88,    carbonio    acid    6'16,  and  ion  of  a  natural  gas  wLl  assuredly  lead  to 

oxygen T'96,  although  more  than  usual  care  enewed  attem^t^  to  gasify  tbe  solid  fuels, 

was   taken  in  this  case   in   regulating   the  .nd  it   is  not  improbable  that  before  the 

draught.    Improved  furnaces  and  bumeis  entury  expires  ma  will  be   the  principal 

ore  now  being  introduced ;  but  in   oonse-  orm  in  which  iaa  will  be  used  in  the  more 

qaence  of  the  companies  having  made  oon-  ■o-ohead  cities  of  tbe  United  Btates. 
b'OCts  to  deliver  gas  at  rates  a  trifle  less 

than  the  cost  of   ooal,  in  order  to  induce  ~~' 

manufacturers  to  make  a  change,   there  is  

still  much  preventible  wasteTThe  natural  IUCPLE  SXBBCISES  IS  TECflVICAL 
gas  brought  into  Pittsburgh  bums  slowly  AXTALTSIS. — T. 
when   mixed  with  air  in  tEe  proportion  of  -»      .      .                    r- 
1  to  6,  rapidly  with  8  volumel,  e^lodvely  ^t  Ax  Anu-yticai,  CnawaT. 
with  9 ;  but  it  is  only  with   10  volumes  of  Taoetlan  Bod  Point, 
air    that   the    true    exploding   mixture    is  i,  rpHIS  isawdodirefoundinltal)'.  "Ant- 
obtained.     With  12  volnmos  of  air  to  1  of  J,     werp    red"    and    "terra    rasa"   are 
gas,     the    mixture    bums    somewhat    ex-  imllar  ochres.    The   former  is  Imported  from 

5 losivaly,  and  with  13i  it  bums  quietly.     So  ("landets,  the  latter  from  Italy.    The  following 

kr  very  little  has  be«n  done  in  using  the  i  the  compcpsition  of  a  few  sampln  of 

of  the   heavy  hydrocarbons  and  stored  in  G)           ?)        -^. 

tanks.     That  difficulty  can,    however,   be  ^;,jj;",fli^ti";::;;:    n-40        6-36    ^i 

overcome     by   placing   the    charging    »p-  ^lidoof  iron  fFB.0,)....    MM       668         39( 

paratus     near     the     burner,     and     con-    ]i,jk 23-80      207        «•! 

miming    the    gas   before   it   has  time  to 

■eparate  into  steate  of  diflbrent  composition.  "»■«)     lOO-OO     100-( 

^^ore  ore  other  reasonsr  however,    which  62.  ICiitf. — A  natural  ochre  shonld  notcontaiD 

militate   against   any    general    nse   of   the  vlphale  of  iaryta,  so  that  wheiieTer  this  salt 

■   natural  gas  for  illuminating  purposes,  and  s  found  in  the  insoluble,  the  sample  is  probably 

■the  most  important  of  those  u  the  enormons  m  imitaUon.    The  following  U  the  result  of  the 

pressure  in  the  mains.      At  the  wells  the  ^oiXfiM  of  an 

gas  has  a  pressure  of  75  to  1001b.  per  square  IxnATioit  VKsMiiw  Hbd. 

Sioh,andthatmuBtberediioedtoaboutain.  OU  ■■■■  —  •■•■•r-- 

of  water  in  the  street  pipes  which  deliver         ?S^  ■'^**''**   

thegosto  themills.    For  that  purpose  re-  ^S          ..Iw.'il.'i^l.'.^ili'.'- 
gulating  valves  are  employed ;  but  they  are 
■ot  satisfactory,  and  toiik  governor*  similaz 

in  principle  to  the  familiar  gas-holders  ore  OblnsM  Bed  Point, 

being  adopted.       The     beet    wronght-iron  63.  This  is  also  known  in  commerce  by  the 

mpes  must   be    used,    and  all  fittings  in  namesof  "jpld  _yellow"  and  "  onnge  paste." 

housQS  must  be   of  first  quolity,   cast  iron  The   followmg   is  the     cempositian   of     swnp 

being  inadmissible,   even  for  mains.     Th«  lamples  of                     „       „ 

natjSal  gas,  espeoally    that  which  issuei  Cr»«sb  Red  Ftarr. 

from  wdls  having  a  pressure  of  lib.  and  ("  -  ®     C^)    ' 

upwards    when  the    gas   is   allowed  fre(  OU        "•^•;;:i  ""^   S'    "]* 

etoapo,  carries  with  it  minute  quantities  ol  Basio  o3iromate  of  lead  89  38    e»t    BBS 

heavy  and  solid  hydrocarbons,   and  these,  64.— B«ii-  dnmatt  if  LteJ.    Sitimalio*.- 

andor  the  influence  of  the  high  pressurei  (a)  Precipitate  the  lead  as  described  In  Art.  11 

necessary  to  force  the  gas  along  manymjlei  mnltiply  the  snlphate  fomid  bv  l-4«  for  tts 

Of  pipes,  are    frequently  dep<«ted  in  th.  »^^  o*J»««=  ^^"^^fX  "*.  '*^J°'»^% 

Sreet   iliains.     A^  peXr   robsUnce   re.  ^Uier  Wohromate  having  the  formula 

ipembling  butter   is  oftai  taken  from   th.  ^g^^^^ZL^.itiM  ^^t»  *i^U^ 

mains   conveying  the  MnnawiUe   gas  b  j^^g^i^ta  Bis  chromimn  in  the  sample  by  the 

Pittsburgh.  A  sample  on  analysis  was  f Oim(  axeOmd  daajribod  io  Art.  i6. 

to   be   composed  m^nly   of   soud  parami  ^joai  the  amount  of  chromiiim  thus  found, 

blown  into  a  sort  of  light  froth,  and  hold  q^^  percentage  of  basic  ohromate  of  lead  —  ■^- 

ing  in  its  pores  common  salt,  water,  imal  calculated. 

quantities  of  lime  and  magnesia  ,B"lta,  ra(  jg  _j^   practice,    except  when  adulteration 

even  coarse  sand.     As   to   the   pnce  of  th<  ^  nupacted,  it  ii  usual  to  bum  off  the  oil,  and 

gas   when   supplied  to   private  houses  fo  j^  ^^^   Q^g  reudua  qnalitatively.     If  no  suh- 

heating  purposes,  the  a-ferage  for  some  tim  stances  other  than  lead  and  ehroraium  are  found, 

was    50   cents  per   1,000   cubic    feet,    bu  uid  if  the  colour  of  the   paint  is  satiifactor^, 

latterly  one  oompanyhasrednoedtheoharg  qualitative  testing  is  usually  sufficient;  but  it 

to  12i  cents,  at  whfch  price  it  is  cheape:  must  be  temambeied  that  it  is  by  no  means  cor- 

than  coal.     A  few  yeori  ago,   so  little  wa  cluaive.    Sulphate  rf  lead,  and  the  c^rdmate.  cJ 

thoughtol  natural  m,  thS ml  prospector  calcium, banum,  and aJnmmmnA^dbelookBd 

COnsiUd    the^Cs    very   iTu^.il  '^''^fZ>Z^°^''^.'^t'^ 

after  the  expenditure  of  tune  and  capita  "'J  "">■""-"                          i— 

in     boring,      they      struck      gas      instew  Turkey  Bed  Paint, 

of  petroleum ;  but  the  laf«et  news  from  th  jc.  This  is  a  vary  pure  oxide  of  iron.    The 

gas  region  is  that  several  of  the  companie  amount  of  water  does  not  exceed  OS  par  cent, 

ue  about  to  conwlidate  and  lay  gas  main  ■Races  of  silica  and  lime  may  al»  be  found,  even 


in  pore  samples.    The  amount  of  oxide  of  iim 
should  not  be  less  than  99  per  cent. 

The  following  is  the  composition  of  an  tniiti- 
tion  sample  : — 

Tdbest  Bsn  Fadtt  (Imitation). 

Oxide  of  iron  (F.Oi) 65 

Salphkteotbuyta 30 

Chalk  and  water    S 

lOO 
Indian  Bad  Paint. 
£7.  The  colouring  matter  used  in  this  paint  is 
verf  different  from  what  mifht  be  expected. 
True  Indian  red  is  a  vegetable  colour  prepared 
from  sandalwood  :  the  colouring  mattninthii 
point  is  a  pure'  oiide  of  iron. 

Blue  Patnta— OommoB  Blue. 
6S.  The  following  is  the  composition  of  a  Utr 
tew  samples  of 

COKHOK  Blux  Fahtt. 


Ofl 

Sulphate  of  baryta.. 
PriSn  blue  ...... 

,    «-60    600    77-6 
.      Ri)6      71      7-9 

10000  lOO-O  lOOK) 

—  J^MMS  Slue  [J-i-tiMaiion  of).  — 
ian  bltie  being  an  oiganic  colouring 
r  (formuU  K.Fe(CN),),  is  destroyed  at  the 
time  that  the  oil  u  burnt  off,  and  converted 
FetO,.  Its  determination  is,  howerer, 
■oidom  attended  with  difCiouUy.  It  loses,  on  igni- 
tion, 62-71  per  cent,  of  its  weight.  "When,  there- 
fore,  the  oiHn  a  Prussian  blue  paint  is  determioed 
as  describad  in  Art.  ID,  the  total  loss  must  be 
diminished  by  the  loss  due  to  the  ignition  of  the 
Prussian  blue.  The  proportion  of  Pmasian  blue 
iple  is  calculated  from  the  amount  of 

__    aoa  (Pe,0^    found,  as  deecribed  in 

Art.  34.  Multiplving  the  amount  of  FeiOi  ky 
2'1142,  Kivee  Uie  equivalent  of  PrusBin 
blue.  Now,  from  the  total  amount  of 
ProsBiBn  Une  subtract  the  amount  of 
FeiOi  found,  the  difference  is  the  loss  on 
ignition  due  to  the  Prostian  blue,  tike  this  loss 
£em  the  total  leas  on  ignition,  the  remainder  is 
the  Ion  due  to  the  oil.  An  eiamyle  will  make 
this  clear.  BuppMe  the  "  total  loas  on  ignition  " 
to  be  30  grains,  and  that  Sgr.  of  Fe,0]  are 
found  by  weigbiog  as  directed  i  3  x  2'1142 
-  e-342egr.  -  Frunian  blue  ;  ofid  6-34  -  3 
B  3-34  =  loss  due  to  igmtion  of  the  Fnuiian 
blue ;  therefen,  20  -  S-34  =  IG-SS  =  Iom  due 
to  the  oil  alone. 

60.  If  the  paint  should  contain  fBimginous 
earthiithis  method  conld  not  be  employed,  for 
Ute  oxide  of  iron  in  the  earth  would  not  be  dis- 
tin^iehed  from  the  oxide  of  iron  left  by  the 
ignition  of  the  Prussian  blue.  We  have,  how- 
ever, never  met  with  a  Frussiui  blue  paint 
itaining  such  earths,  and.  ae  the  amount  of 
lumon  blue  Mitdooi  exceeds  8  per  cent,  in  such 
paints  (eqiiivalent  to  abont  3}  per  cent,  of  oxide 
of  iron),  their|preeeuoe  would  be  readily  indicated 
]hy  an  mcreasa  in  the  percentage  of  oxide  of 

Celestial  Blue  Point. 

61.  Compodtloii:                  (1}          (2\  (3) 

PruHlanblae 6.30       6-67  6-33 

Bidpbate  of  barvta    . .    OZ'24      92'3G  90'«) 

ChfikT. 200  3-66 


100-00  10000  100-00 
S3.  The  analytical  prooessee  are  the  same  as 
for  oommon  blue  paints.  Being  usually  sold  in 
the  dry  state,  the  amount  of  Prussian  blue  can  be 
approximately  determined  by  multiplying  the 
loss  on  ignition,  leas  the  moisture,  by  1  -S9> . 

XetoUte  Blue  Paint. 


, ,  {No.2) 

on 32-47  OH  30-6 

WUIeUad..    49-66  Sulphate  of  Baryto  )  f.,.a 

Fmnan  bine    17-97  tnd  Oxide  of  Iron  j 

Ohalk ,..  1-8 

10000  iritramariDe 16-7 


64,  No.  1  would ba  analysed  as  follows;^ 

(a)  0Jl.— Total  lose  on  ignition  less  that  due 

to  Ignition  of  Pnimian  Idne  as  explained  above. 
(I>)   WTtile  Lead.—Biaaoln  the  ash  in  diluM 

altrio  add,  evaporate  to  a  small  balk  to  expel 
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s 


FtG.I7.  f  t    a./7.  rtG.li. 


whMl  ring  ("  E.  M.,"  Vol.  XXXVU.  p.  143), 
Imt  in  tbii  iniUnce,  two  qnirtar  oiidea  glaed. 
lontbar  irith  a  tight-attilifr  dovsl  (Fir.  12), 
will  nuke  a  lalMfauitial  job.  Tlie  baU-ciTde 
itisU  will  be  buUned  *ninat  tha  ends  ol  the 
tbaight  pieoMTitli  ttg-ht-ntting  dowala  wall  glued 
CFig  10,  D).  TheM  dionld  ituul  not  Isn  than 
fin.  or  lin.  away  liom  the  laoe.  The  lower 
inune  is  now  complete. 

Foi  the  appei  fiame  we  prepere  two  itripa  (Fig. 
10,  A,A),2ft.lOJm,(2ft.Ilm.  intherouSi)^ 
l|in.  b;  i^. ;  fit  in  a  crou  bar,  S,  bj  half-kp 
joiotmg  to  dimenmons  (Fig.  S),  and  sine  two  ends, 
F,  F,  Mtwean,  also  to  dimeoiione  (Fig.S),  theif 
ffniu  running  longitudinallv.  Strike  Uia  curroe, 
i.  It,  with  oompaai,  sat  to  1  Aui-  radini,  and  oat 
with  paring  gouge.    Bebate  back  the  HinaTe  edge 

""-  ■"  -  -    —  -  -      ■  ■  -ghay 


(Fig.  10,  c 


exactl]'  MiQare,  but  ilightl; 

udi  the  laoe),  repieientinj 

the  bedplate  (Fig.  a  and  7),  t 


Upwed  upwaxda  toward!  the  laoe), 

the  top  fillet  of  the  bedpl^  (Fig.  a'and  7), 

4|in.,mddownwanfajin.;  then  glue  and  bradil 


ithia 


iqiper  frame  apoa  the  lowsr  one.  When  dry 
oo^ilete  the  conrez  portion  of  the  ogee. 

^^ra  is  nothing  rigid  about  thu  pattern  ; 
thnetot*  when  we  faeten  top  and  bottom  frames 
together  we  shall  auiat  it  somewhat  by  gloeing 
the  frames  together  upon  a  "  bottom  boart^"  that 
is,  a  piaco  of  boaid  planed  np  staaight  and  in 
winding,  or  on  a  tame  bench,  there  allowing  it  to 
remain  till  aet  dry  and  bard.  If  it  ii  allowed  to 
•et  thus,  it  will  not  get  out  of  truth  afterwards, 
except  by  roogh  luage. 

Prepare  UTen  logs,  Jin.  thick,  Hia.  by  IJin. 
(Fi^.  13),  striking  the  ourves  with  oompasa  set 
to  Jm.  radius.  Slightly  taper  their  edges  io  the 
direction  of  the  taoe  of  the  bed,  and  biad  them 
on  at  oantroe  giTon  (Fig.  B).  Narrow  strips,  (in. 
thick,  will  form  the  SUing-in  to  complete  the 
ttiickness  over  the  lower  part  of  the  mould- 
ing.   Put  a  {in.  round  print  upon  each  log. 

The  four  boflsee  for  the  guide  bars  will  be 

■  turned  to  dimensions  (Fig.  H)  with  a  fin.  stud 

on  the  trattom,  tbe  grain  running  longitudinally. 

Note  that  the  longitudinal  dimensiou  allowi  an 

Jin.  for  &(uug.    Besides  this,  give  ^^in.  taper  in 


the  length.  Now  whan  yon  oome  to  mark  Hie 
centiva  of  these  boMea,  in  positions  shown  in 
Fig.  6,  yon  will  find  that  the  centre  comes  jnat 
by  the  edge  of  the  fillet,  and  that  some  blocking 
isnec«aiarj  ;  in  fact,  that  the  boss  has  to  be  con- 
tinned  oTer  tho  ogee  (Fig.  16).  Whv  not  have 
turned  tbe  bosses  Uie  entire  depth  ana  fitted  tham 
over,  instead  of  nmng  blockingop  pieces  F  is  an 
idea  that  will  suggest  itself.  Well,  in  pnotice 
it  would  take  about  twioe  as  long,  and  would  not 
be  so  neat  a  job-^t  least,  in  the  hands  of  an  im- 
skilful  workman,  fot;  the  grain  loond  the  cat 
edges  would  become  jagged,  or  "malt "  ont,  to 
use  a  workman's  term.  Tlieae  bucking  pieces 
will  be  got  out,  say  lin.  longer  than  we  reqnire, 
and  plenty  wide  and  thick  enough)  and  fitted  to 
the  ogee.  .Chalk  the  moolding,  and  oat  each 
blocking  ^ece  to  a  tit  with  a  ohJsal  and  paring 
goose.  For  the  instmotion  of  thoee  of  my 
readers  who  are  not  mechanios,  1st  me  mention 
that  the  paring  gouge  is  a  long  gouge  ground  on 
its  inner  or  hollow  edge,  insteao  of  on  its 
outer  edge.  These  tools  are  used  lor  paring  the 
edges  of  long  sweep  for  which  a  firmer  googe 
would  be  most  unsnitoble.  They  are  made  of 
various  Durres,  termed  respectively  fiat,  middle 
flat,  and  quick,  and  of  widths  ranging  from  ^tn.  to 
llin.  Inlength  they  measure  about  twioe  that 
of  a  firmar  gouge.  Fig.  16  gives  a  representa- 
tion of  one  of  tteee  tools. 

Well,  haying  fitted  each  block  in  plaoe,  seoore 
it  temporarily  with  a  {in,  sorew,  and  plane  o&  its 
b^  face  lerel  with  the  face  of  the  bed.  Then  bore 
in  each  boss  centre  a  hole  with  a  |in.  centra  bit, 
for  the  reception  of  the  pins  of  the  turned  bosses. 
Dropping  these  into  place,  mark  their  curre  on 
the  blocUng  pieces,  remove  the  latter,  work  to 
■hape,  and  replace  pennaaently  (Fig.  IS).  We 
shall  not  pat  prints  on  for  the  bolta  of  tbe  gnide 
bars,  because  theee  bolts  must  be  tight  fitting, 
which  means  drilled  holes.  Hence  the  bosses  are 
oomplete. 

The  two'  blocks  for  the  arank-ahaft  bearings 
will  be  prepared  to  6in.  by  I  (in,  bj  2in .  (this 
last  allow*  for  facing),  and  fitted  with  paring 
gouge  and  chisel  over  the  moulding  (Fig.  17), 
and  fixed  to  centre  given  (Fig*.  6  and  7).  On 
the  inner  edges  of  these  blocks  a  portion  of  the 


bed  plata  mn*t  be  cat  away  to  allow  the  tnnkto 
clear,  Yia.  S,  H,  H.  Two  oylindetfaoinp  SJin. 
by  I  iin.  by  ,«in.,  lastened  at  a,  Q,  Fig.  6  wiU 
oomplete  the  pattern. 

Qlass-paper  smoothly,  vamish  with  a  ooat  d 
aTialli^f)  varnish,  and  whttl  dry,  lightJy  mb  down 
the  gn^  whioh  has  become  moghmied,  and 
apply  a  second  ooat.  The  pattern  will  wn  be 
ready  fot  the  foundry, 


BLUHT'S    SBLF-OENTRIHG    OSUCX- 

TBB  following  is  an  illnttnted  deaoriplioii  of 
a  new  s^-oentring  chock  whioh  liaa  been 
recently  patented  by  Mr.  B.  W.BIimt,ofNMlMll* 
Park-road,  Birminijuun.    IlieiUiiabationaahow 


the  chuck  in  longitodinal  section  and  tha  a 
with  Dover  J  removed :— T  wo  round  oesifral  aas  -, 
E  and  F,  form  the  head  and  body  of  tlie  ohod 
leipectively.  They  are  initably  attached  to  sm^ 
other  at  P  by  being  screwed  together.  Eztvnally 
the  end  of  F  nearest  to  S  forms  a  nnmd  gnide, 
on  which  the  block  Q-  is  mads  to  fit  and  alide. 
Tbe  other  end  of  F  forms  a  ahank  r,  by  whi^  to 
attach  the  chndi  to  the  machine  in  oonnectioa 
with  which  it  is  do*ired  tobensed.  Between  the 
guide  and  shank  there  is  upon  F  an  extamal 
w  S,  which  fit*  into  a  oorp-"-""*'""  ■"*■"""' 

wonthenutH.    Ttierei* 

'hioh  passes  oantnllr  Uin 
luuuit  the  article  to  be  flxnu  »■  i—'  ..—«—. 
Externally  the  cylindrical  part  of  B  of  lamet 
dituueter.  tormH  a  guide  upon  which  Q  is  made  to 
fit  and  slide.  There  is  also  a  short  oone.  v,  formed 
en  the  ontnde  of  E,  through  the  surface  of  whioh 
three  round  holes  pass  ohliqiiely  into  the  centre 
hole  and  form  gnioee  lor  the  three  round  dip*  L. 
Each  of  the  uiree  guides  last  mentioned  ii 
similarly  sitoated  in  relation  to  either  of  the 
others,  and  also  in  relation  to  Qia  central  axis  of 
the  chuck,  or  bo  Uiat  each  of  the  centre  lines  e  d 
ofthegnidaa  for  the  clips  makee  an  equal  angle 
with  either  of  the  others,  and  also  an  equal  acute 
angle,  0,  with  tho  central  aiis.  Tbe  clips  L  are 
made  to  fit  into  and  slide  in  tbe  guides  above 
mentioned.  At  one  end,  y,  they  are  suitably 
formed  to  allow  all  of  them  at  th*  same  tims  to 
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•ppnanh  the  csntre  o(  the  hole  r,  ud  to  ^p  the 
article  to  be  held  b;  them.  Netr  the  oOlbi  end 
<d  eadi  dip  there  Ms  two  groavea,  z,  tamtd  u^on 
cppoiite  (idei  ol  it,  into  which  &  aaitftble  ilide, », 
sntlMhlookGiBmade  to  fit  and  dide,  for  th» 
paipofe  of  Mpumtlng  the  olipi.  The  block  Ghu 
Sine  leta  of  groaTee  on  the  front  of  it.  In  one 
ot  thaee  groore*  in  each  Mt  a  flat  hudened  eteel 
pUtoK  u  Gied,  tonioveinoontaotwiththeontei 
^PV^  of  the  clip  and  to  cann  it  to  move  in  towardi 
the  oaobe  of  the  hole  r.  The  other  giooTei,  m 
and  >!  in  each  of  the  above  seta  fona  the  ihdea 
which  H^anta  the  ^ps.  The  sides  of  the  plate 
E,  whiidi  (lida  on  the  oater  endi  of  the  olipe,  ate 
M  dtMted  that  the  centre  line  e  d  ot  the 
ffvidfliiii  Kareperpendicolax  to  them.  Alaoeacb 
of  the  three  eels  of  grooTes  in  G  already  men- 
tioned it  amilai-lv  ntnated  in  relation  to  eithei 
el  the  othen,  and  in  relation  to  the  central  aziaol 
flw  chnok.  At  its  front  end  the  block  0  fita  intc 
*  conical  covei  J,  the  latt«r  being  attached  to  il 
by  three  small  screws.  There  ia  an  externa] 
" t  npon  the  hack  end  ot  the  block  Q,  whict 


Tlu 


•nci^M  with  and  fits  into  the  nnt  I.  Intemall; 
O  bM  •  oeotral  roond  hole  passing  lengthwayi 
throng  it,  into  which  the  hetul  and  body  of  tht 


cbuckfit.  TheooTwJhas  a  central  roond  hole 
<d  the  HMa  diamster  a*  that  of  the  largest  part  ol 
B.  nte  nstH  ha*  a  central  ronod  hole  passing 
lan^wayi  through  it,  in  whi(&  there  ii 
an  uifemal  auew  on  tha  arcomterenoe  of  leasi 
dlametS'.  lliis  screw  ba*  preferahlT  a  left  hand 
tiirsad,  which  fits  en  the  ooRMponaing  screw  S 
on  the  body  F,  The  other  part  of  the  oentra 
hola  in  H  forms  a  recess  into  which  the  nnt  I  fib 
and  is  rindly  fixed.  Eitenslly  the  end  of  E 
into  whi^  the  nnt  I  is  fixed  is  round,  and  thi 
othv  or  tmaUar  end  is  hexagonaL  To  actnati 
St*  cbo^  the  note  E  and  I  are  tamed  ronnd  thi 
KBM  bj  meaas  of  a  spanner  applied  to  thi 
kaxsgonal  part  of  H.  Xbe  screw  S  canaea  thi 
mti  to  more  bodily  in  a  longitudinal  directiai 
wwordlng  to  the  d&eotaon  in  which  the  nuts  an 
BUide  to  rardve.  Also  according  as  the  nnt 
more  the  aorew  I  on  the  block  G  passes  fnrthe 
ont  orenten  farther  into  the  nnt  I  respectiTely 
ThttS  the  block  G  moves  along  the  axis  in  th 
lame  direction  as  the  nuts  H  and  I,  bnt  a 
•n  additional  speed  depending  on  the  pitch  of  th 
«C*«w  (.  When  G  is  made  to  move  in  the  left 
band  directioii,  then  the  clips  tnove  towards  th 
ftzJiL  and  when  the  block  O  ia  made  to  mov 
fa  tlte  oroosite  direction,  then  the  clips  ar 
MpaMteatnrther  apart. 


ndwell  coTered  with  either  shellac  orBnmswick 
ilack  TBmish,  where  the  wire  ii  to  be  wrapped 
in.  The  field  magnets  are  to  be  wrapped  with 
Ix  or  saren  layers  of  No.  18  B.W.G.  doable 
«ttan-oorered  wire.  The  exact  imomit  got  on 
rill  be  determined  by  there  beinK  eafEaent  room 
lor  the  armatore  to  revolve  wen  bolted  up. 
Lboot  IJIb.  of  wire  wiH  be  ample  for  the  field 
nagnets,  and  seven  or  eight  oonoea  of  22  B.W.O. 
iouble  cotton -covered  for  eimatnto.  When 
mapping  the  machine  it  ia  by  far  the  best  plan 
«  nave  a  small  detecting  galvanometer  and 
Ijattery,  such  as  a  Leclanohfi,  eo  that  in  case  the 
insulated  wire  should  at  sny  part  touch  the  iron 
}t  the  field  magnets  the  finlt  would  be  detected. 
rhis  is  effected  by  patting  on  the  first  bend  ot  wire 
md  joining  the  nee  end  to  the  one  terminal  of  the 
galvanometer,  and  from  tite  other  terminal  of  gal- 
vanometer U^e  a  wire  to  one  binding  ■ 
the  battery,  and  from  the  remaining 
screw  Uie  wire  comes  that  must  be  made 
in  good  metallic  connection  with  the  iron,  of  the 
field  magnets.  It  will  thos  be  seen  that  if  the 
wire  that  is  being  wrapped  on  the  field  magnets 


madiino  is  now  rtadv  for  t-   J?^  iL".^  i.™~ji 

^,  A"^rt  ■'  •'^^«^* 
^gUhctromata,  though  (oget  ita-fulleffidency 
It  will  be  "'WX^T  *?  t^f  six  or  eight  M- 
S^f<»^,  "^ll^  f^  "  ^  ha^  a  sine  snftsoe  of 
aim.  wide  "^  a^-  1  OTg  inmiSsod  in  the  liquid, 
^th  a  smaU  boxv  ^^„si^  ^  (he  shaftT^ld 
about  iin.  to  im.  ^  diameter  and  Jin.  in  width, 
™  machine  is  «i™Me  of  driving  a  small  lathe, 
fretsaw,  and  a  j  u^t-ranning  machinery. 

Ifany  perr  ^^  ^^^  ^j  j^je  been  writing  against 
^eSiemer  ^  j^  („^  of  armature.  For  a  dynamo 
P*^  *;  j)h  a  larg^  amount  ot  electrical  envgy 
II  retjo'  _f^^  jj  Jog,  },^(  after  a  short  time  n 
''"'^  ag  when  made  ot  large  dimensions ;  but  for 
'^  A  motors  it  Is  certainly  the  beat  oonsideriilg 
" .  things,  and  is  by  far  the  easiest  tor  amateurs 
JO  fit  together  ;  and  if  mode  ot  the  very  best 
carbureued  annealed  iron,  it  does  not  heat  to  an 
ej:teat  sufficient  to  do  any  damage  to  insolaUoB 


AXCIKICAL  M0T0B8.  AVD  THEU 
C0H8TRTICTI0F.-IV. 

By  John  £.  Chasteb.* 
[CpnlintKdf  rem  page  315,  Vol.  XL.) 

I  MUST  apologise  tor  baring  kept  so  manj 
readers  waiting  for  this  article ;  bat  bosi 
sasB  having  called  me  away  from  time  to  timi 
from  town,  I  have  completed  the  article  at  thi 
earliest  opportunity.  I  trust  that  few.  of  thi 
nnmeroua  rosders  interested  in  electrical  matter 
have  been  inconvenieuced. 

The  machine  is  now  ready  for  wrapping  witl 
wire^  and  it  should  be  taken  in  pieces,  and  while 
■  dcong  so  it  is  advisable  to  carefully  number  oi 
othenrise  mark  the  parts  that  fit  together,  si 
that  when  finally  put  together  no  mintske  maj 


bedcSeoted. 

taken  oftagainuntil  the  look  be  discoverod  when 

it  should  have  a  piece  ot  calico,  or,  better  still, 

fine  linen,  wrapped  round  the  bored  plaoB 

and  then  remounted. 

Seonre  all  the  ends  of  the  wires  either  to  the 
nei^bonring  ooil  or  else  by  passinr  the  finishing 
endbeneaththe  adjoining  layerand  then  drawing 
tight.  All  the  throe — via. ,  the  two  field  magnets 
and  armature,  are  ready  to  receive  a  coating  on 
the  insnlated  wire  cf  thick  sbellao  varmah. 
When  dry,  the  machine  may  be  Snally  moonted, 
and  the  ends  of  the  field  magnets  so  connected 
that  the  north  pole  of  the  one  Geld  magnet  beds 
against   the    w"''!'"'   pole   of    the   other   field 

When  this  has  been  ascertained,  those  two  ends 
should  be  cut  short  so  that  there  is  left  just 
enough  wire  to  solder  them  together.  This  joint 
can  UieD  be  insulated  by  binding  round  either 
ootton  or  tape,  and  carefully  tucking  same  away 
so  as  to  be  out  of  sight  sa  much  as  possible.  One 
end  ot  the  field  magnets  is  to  be  tAen  to  one  of 
the  binding  screws  of  the  vulcanite  (Fig.  22, 
p.  315,  Vol.  XL.),andtheotherendgoea  tooneot 
the  brushes  of  the  commutator.  The  other 
commutator  brush  has  a  short  length  of  copper 


imitation  of  the  Siemens  armature  formed  <n 
stripe  ot  iron  made  io  the  shape  ot  a  tross. 
As  I  like  to  give  sverything  a  fair  trial,  I  flttbd 
one  up  in  this  style.  When  I  placed  this 
form  of  armaturo  within  the  field  magnets,  I 
found  the  resulting  power  from  the  motor  to  be 
conaidoably  less  uion  with  the  Siemma  H 
armature.  This  serious  detect  il  attribntahls  to 
the  small  amount  ot  wire  this  cross  form  of  arma- 
ture holds  compared  with  the  Siemens  H  form. 
This  cross  form  is  more  difficult  to  wrap  than  tho 
ordinary  Siemens,  and  requires  more  caiefnl 
attentiim  in  connecting  the  ends  of  the  wires  to 


a  canl^de^ltde  decmase  of  power,  slthough  the 
E.U.F.  and  cumot  fiom  batteries  was  tha  same 
as  at  starting.  This  nggttLti  that  tlw  error 
must  be  in  the  armatore  itself. 

On  unwrapping  the  armature  T  toond  Oiat  the 
separate  laminations  of  the  cross  form  of  Bma- 
ture  had  each  set  up  a  small  counter  rotary 
motion  ot  its  own,  and  had  cut  through  the  insu- 
lation of  the  cloth,  and  also  that  on  the  wire,  so 
that  the  lower  coil  was  short-circuited. 

I  trust  that  amateurs  will  be  able  to  finish  and 
complete  Uie  motor  in  a  satiafacto^  manner,  as 
it  makes  a  motor  of  very  high  eEBciency  when 
correctly  fitted  up,  and  1  should  advise  all 
amateurs  to  get  the  castings  ready  made,  for 
making  pattsrne  ot  these  is  very  bonUesome, 
and  beyond  the  (»pabiUty  of  most  amateurs.  Ur. 
R.  A.  Lee,  of  76,  mghHoIbom,  whose munemnit 
be  well  known  to  all  readen,aiid  who  advertises  Ia' 
this  jonmal,  has  made  some  very  beaotifui- 
pattems  of  this  motor  (from  my  designs],  the- 
castings  from  which  are  everything  that  can  be 
desired,  well  carburetted.  thoroughly  annealed, 
and  eo  clean  that  I  found  there  was  scarcely  any 
filing  and  taming  required  in  fitting  them  up. 

The  engraving  ot  the  motor  in  this  nnmber  is 
from  a  pbotograph  taken  from  the  finished 
machine,  and  will.  In  combination  with  the 
drawings  previously  given,  make  the  geueial 
construction  and  fitting  quite  clear. 

The  motor  being  completed,  requires  a  bi 

drive  same,  and  I  propose  thei«tore  gi' 
tew  aitidea  on  the  various  forms  ot  M 
sotted  for  the  purpose. 


SNOLIBH  HXOHANIO  AND  WOSLD  07  SODINOE:   No.  1,0<I.  Uisd  6,  IIM. 
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Afte  tMdiiig  Mt«t  23843,  iMworra,  I  wooU  i 
hmto  wagart,  wllh  &11  diM  detnmoiMtohit) 

■n  "Aaoo.    M.I.O.E.,"  that   " "- 

Inoim  u  witti  m  dmwing  of  ti 

a  .i_ia  i *-.  i_  i_i i  -^  j^  pendl. 


it  ibosld  b«  anoDtod  jnliik,  and . 


U  ■WnUU  DO  VtflOIUW  ui  uik,  ouu  iu»  in  pWH 

flutUhah^tpami  to  dsMnbi  *  dide,  or 
alkn  too  iMiiy  1b  bb  flnt  attanpl*,  he  dionld 
tiMhplMeaf  Ewar  and  aommran  dt  iuvd 


dMiddtd 


nota  "  Mni^dnadfiil";  and  tlioo^  it  nuj 
too  mD&  to  sipMit  tbat  Mr.  Biuu'i  diair 
■hoDld  tM«mbla  ibe  abjaoti  be  intandi  to  port 
jet,  at  all  erenti,  thay  ihonld  be  azMnted  i 
■omatrifliiigdBgTNofean.  IfaartbatMi.  B 
bat  Msleetsd  to  dol;  la;  to  baait  the  eietl 
advloe  tendered  him  oy  a  "  Felloir  ol  the  B, 
Aitioiunmoal  Sodetri''  on  sase  121.  of  Vol 
XXXIX.  H.8«(Ua 

THBTA  0XI0KZ8. 

[238B2.]— I  BSO  to  thank  "A  Fallow  of 
Itojal  AsttDOOmioal  Sodetj,"  Mr.  Oca*, 
othan,  for  their  anawan  to  mf  qoeition  al 
lliata  OiioDU,  &o.  I  bavo  inoonied  the  nni 
lefamdta  bj  "J.  0.  L."-t>.,  No.  STT,  Jan 
1B82  ;  but  tbara  ia  a  onrlooa  diSenoae  between 
anglM  giTcn  tboe  b;  Itr.  Sadler  and  tboie  b; 
BlmH  in  the  Uicsunc  (or  flu  week  befora  lu 

Wonld  "A  Fallow  of  the  Boval  Aitronon 
Sodetj"  orIIr.S.teUiMlfth*Mii  aajmb 
In  tbaae  two  diawlnga  f  I  lee  Mr.  Binna  mj 
uado  Ua  on  the  meridian.  Perhape  tbat  m 
■ome  diffateDM;  but  I  thon^t  the  anglaa  i 
ibown  oorractly  on  the  meridian  but  wrongly 
and  I  do  not  andantand  what  Mr.  B.  sayi  al 
"  the  cardinal  points  ao  nearly  agreeing  with  > 
other."  If  the  MTenl  drawing!  are  rightly  oi 
fated,  as  saen  on  tha  meridian,  ihould  tLey 
agne  ?  But  perbape  this  is  my  atupidity.  I 
a  Doall  Hunaai  Mua  Ceti-I  luppoie  that  aUi 
to  by  X  EpsiJoa  "  (p.  46!}.  It  is  Tery  blue  ia 
T^lu.  roSectar.  Bav.  T.  Webb  giyea  no  meaai 
bat  sayi  "  soipected  of  being  connected  with 
Wonld  "A  Fellow  of  the  Royal  Aitronon 
Bodety"  give  meunres  and  uy  whether  this 
fact,  and  wonld  he  or  Mr.  Sadler  give  h 
maamreaot^Tanrl,  BOI^ml,  0.2.,930rionii 
in  Webb,  but  I  eannot  (m  them  Mparalod, 
O.  I.  (U)  Orionii,  angle  300°,  distance  ]"  f  F 

bMntiinl  blue,  or  nuke  oot  "pair  n.  a  lit 

the  latter  star,  spoken  of  by  Webb,  p.  3«I. 
this  Uttle  pair  olowd  np  F    I  see  bright  star  t. 
(Delta)  Tauri,  not  in  Wabb,  and  not  marked  " 
m  Proctor,  and  a  veiy  nntty  little  triple  a' 

a.mlnatee  of  time  following,  and  20'  s 
136  Tanri.  It  is  a  oloae  nui  of,  say,  7  a 
magnitude*,  eat.  angle  70°,  dlst.  31",  wiQi  a 
taint  atar  about  12",  and  i.  /. ;  oolonn  deep  yisl 
daepblne.  There  isabtightatarnearly  as  wrj 
the  big  one  of  the  pab  abngwayn.s.  Beti 
Okis  and  135,  nearer  this  and  In  tba  flddwU 
with  my  power  148,  a  little  i.  of  the  line  Joi 
Qiis  and  136  Tanri,  is  a  bright  white  pair  aboni 
apart,  or  perhaps  a  little  more.  Will  *'  F.  H.  A 
lookattheieaudMT  whether  tber are  new?  : 
nrnised  such  bright  and  basutlfiil  objMts  an 
In  Wabb  ;  but  I  can  hardly  suppoee  them  to  be 
'-■ ■--  i.  W.  Buthve 


(2S8e3.]-OK  Feb.  27,  at  about  10  p.m.,  tni 
mj  talMOOM  on  Jupiter,  I  was  sorprued  at  sa 
Satelliterr.on the aiwaaadark spot.  loontii 
towatohitsntilabont  11.30  whnilhadtore 
Itwas  Oiea  neat  tb«  central  meridian,  north  oi 
•qoatnial  belt,  and  almost  as  black  as  I  hare 
Its  shadow.  I  was  not  able  to  compare  the  tn 
this  oooaiion,  as  I  retired  before  shadow  and  Ing 
but  tome  of  "oora"  may  have  seen  both, 
tharafon  be  able  to  say  whether  the  Satellite 
as  dark  as  its  diadow.  Webb,  In  "Celt 
Objaeta,"  apaaka  of  those  daik  tnindbi  aa  nn< 
mon  ooonrrences,  therefore  I  thought  I  would 
•tiMttioa  to  this  one.  My  t«tetcope  is  a  Tin.  mil 
power  260. 

Bank  Top,  Darlington.  W.  H.  Stjr. 


[23891.]-Tht:  transit  of  tha  4th  utallit 
Jopiter  on  February  2Tlh  was  doubtless  obae 
by  olbets  as  Well  aa  by  mynlf.  The  latellita 
■aolad  the  same  black  disc  on  tha  face  of  tha  pi 
that  it  did  on  March  12th  lart  year.  The  shi 
appeared  on  the  planet  two  houn  later,  and, 
trasted  with  the  satellite,  was  but  a  shade  di 
and  abont  twice  u  large. 

The  surfaces  of  the  satellite  mnat  be  cooatil 
of  diSetent  rcBeclive  matter,  since  the  first 
seoond  are  bright  when  they  first  enter  the  di 
the  plsnet  aodthen  disapiwar.  The  third  is  i 
and  the  foanb  black. 

William  Ooleman,  F.B.A 

BOTM,  March  2. 


snd  mominB  of  2Bth  Febmary.  It  was  peonliaily 
lotamtlnf ,  being  datk  the  whole  time  of  tianBt. 
Ibe  satslBte  and  its  shadow,  whan  each  wata  aqni- 
dlstaot  bom  tte  pneadiDg  and  following  limb  of 
the  planet,  oonld  not  be  distingmdMd  from  eaoh 
other  inooloor;  they  were  both  of  an  Inky  black- 
!»■.  When  neoiiuK  the  edj»  of  tha  planet'a  disc 
then  was  a  slight  fading  of  the  satalUte'a  coloor  to 
dark  Kray.  After  isnSB  It  was  Ten  faint.  I 
jadged  its  light  wonld  be  about  equal  to  a  10th 

fused.  tOin.  of  10}  mirror,  asplandidlow-powei 
Hujdkenian  arepieee,  and  Bariinr  lens. 
WIek,  Christ^urob.  B.  Millar. 


THID  DOTTBLB  ISLB80OFB. 


639]  opens  up  the  very  interesting  suggestion  of 
diiiding  any  laige  object  glass  down  the  middle 
and  nsmg  the  resaltiug  halraa  binoonlaily.  I  find 
that  t^  hiding  the  two  inner  halvee  of  any  opera- 
glass  o.g.— which  givea  the  eqiiiTalant  effect  of 
"W.  T.  N.'s"  suggestion— one  sees  the  whole 
image  through  the  two  outer  hslvea  only,  precisely 
aa  with  two  whole  o.g.'s,  bat  with  mnch  lea  light. 

Intha3Bin.o.g,'aotiny  double  tetesBope  their  focal 
cantiea  are  brought  to  2iin.  apart  roesides  room 
tor  play  of  vary mg  widths  of  eyes]  bjcnttingoS 
jths  of  an  inch  from  their  inner  aide,  notwithstand- 
ing which  their  focal  picture  con  be  found  only  at 
the  one  partienlar  central  spot ;  ao  much  so,  that 
even  on  tnming  the  instrument  from  a  longa  to  a 
shorter  noge,  at  fice  veraa,  the  width  sput  of  the 
o.g.'s  always  nqnirea  r^  j  listing  to  bring  the  picture 
into  exact  line  of  sight  and  prevent  orerlapping  or 
the  contrary  effect, 

I  BSBoms,  therefore,  that  the  focal  image  irill  still 
only  be  found  in  tha  exact  oantia  of  any  object 
Rlasx,  however  mnchit  may  be  cuter  mutilated,  even 
to  halving  it ;  ao  Qiat  ft  an  8ia.  o.g.  were  divided 
down  the  centra,  the  focal  image  woald  ba  found 
only  on  its  cut  edge  exactly  half-way  up. 

To  atilise  thoM  halves  binoculailTi  the  two  4in. 
wide  and  Sin.  bigh  sectioiia  mmt  be  mounted  in  an 
llin.  dngle  tube  21in.  apart— eye  width— with  (in. 
nunefor  variation  in  eye  widtbi  =  Ilin.  inall. 

It  is  also  natural  to  suppose  that  having  only 
half  the  OB.  (although  thev  give  the  entire  piotore 
which  vboieo.g.'i  wonld  give),  the  resulting piotnra 
would  be  illumined  with  only  half  the  light  of 
whole  o.g. 'a. 

The  questions  then  arise  :  Wonld  half  the  light  ol 
one  Bin.  o.g.  so  treated  equal  or  excel  all  the  light 
of  two  31  o.g.  rvdaeed  to  Sin.  each  in  width  F  And 
having  regard  to  the  greater  magnifying  power  ol 
the  former,  bow  shonU  the  reeolt  of  the  divided 
Sin.  be  expeetad  to  eompars  with  tbat  of  the  two 
3iis.  (reduced  to  3in.  in  width]  F  Our  "  F,B.A.S." 
could  no  doubt  solve  tbeee  qaestlona  if  be  will  be 
kind  enough  to  oblige.  KontniMtre. 

OBSBBTATOBT, 

[23SHT.]— ItEFBS£isa  to  "M.  A.'i"  letter  in 
your  lost  (23SG3),  whether  the  roof  required  fasten- 
m^  or  not  depends  vary  much  on  ita  oonitmction. 
If  it  is  light,  it  is  better  to  have  some  contrivance 
for  this  poipoea  ;  but  it  it  is  substantial,  which  on 
every  groand  I  think  the  best,  it  is  not  tequired. 
I  sent  yon  a  descriptioni  of  the  constmetion  ol 
mine,  whieh  appeared,  and  wa*  flgurad  in  No.  61S, 
Nov.  5, 1680  page  210.  (There  ia  a  printer'a  ertoi 
in  the  aiie  ot  theplate,  which  ahould  be  6in.  l^  3Ln., 
12tt.  sqnsre.)  The  ring  ot  tha  roof  iaherebuill 
up  of  three  thicknesses  ot  lin.  se^ents  of  planed 
fiooriBg  board  Gin,  wide,  which  is  perfectly  rigid, 
and  has  not  wariied  in  the  least  since  it  was  put  up. 
Tbe  rafters  for  sbutters  and  behind  are  3^  by  2in., 
the  othan  S\  by  IJin.,  covered  with  onvaa.  Thii 
makes  a  substantial  roof,  and  has  weight  enough 
not  to  bo  moved  by  the  wind.  It  levalvea  on  aigni 
rollers,  4in.  diam.,  2jin.  wide,  in  iron  frames  fixed 
to  the  plato,  and  there  arc  also  eight  vertical  rollert 
4in.  diam.  liin.  wide,  ronning  on  pins  in  atroDf 
iron  brackets  6ia.  wide,  fixed  also  to  ^t«,  witl 
two  strong  bolt  acrews  which  have  alola  m  them  b 
adjust  the  rollers  as  near  the  ring  as  required 
""- _^._  =_.  ^..^ -^  ■^Q.Iromtharing 


lown  to  tha  plate  In  rongh  weather,  thoiagh  in  Ok 

KMitlDn  then  la  no  tendimn  to  blow  open. 

'  Fordingbridge.  I,  waartlaka. 

A  FUA  FOB  QOOD  XAMXWBn. 

[23898.1 — III  lectorinc  ttpoa  aaboasomy  I  otl« 
tiava  had  oooadon  to  n&r  to  mndt  valttaUa  tat 
Interesting  inf ormalioa  in  tha  EnouaB  MunwiTB. 
[  feel  that  your  paper  brings  audi  infocmwa 
before  a  vary  large  nnmbec  of  reader*  who  nnalt 
act  othanrlse  be  interested  In  the  anbieot,  aad  I 
think  that  it  is  moat  deairaUe  that  all  EoriJA 
Heobanjc*  should  be  as  highly  educated  aspoadl^ 
and  I  believe  that  it  I*  your  wish  to  help  Ibamlt 
be  BO.  Now  surely  one  great  advantage  of  edf 
cation  ought  to  be  its  homaniajng  aSact,  as  ng- 
nated  by  the  weU-known  ^iraae  "  LSen 
Homaniorea."  It  may  no  doubt  oa  aadSK  to  bs  a 
eentleman  iolh  by  birth  and  education,  Oaa  to 
education  alow,  without  that  vpecial  adnntaged 
birth  which,  if  I  remember  rightly,  a  ovlam  db- 
tingoished  Lord  CSuncellor  once  dasciibed  a*  n* 
acmdent  of  an  acddent  in  the  case  of  many  o<  Ui 
ctnt/'r^TM  in  tha  HoBse  ot  Lords.  Bat  aU  edngatfaa, 
all  ■tndyotsBienoe,  such  as  von  enoonran  bi  jca 
readws,  ought  to  tend  to  make  tbem  genOemea  ^ 
sdncatioii.  This  being  eo,  may  I,  aa  one  of  jmk 
reader*  who  haa  often  fait  miuh  indebted  to  year 
Hper,  eameitl*  appeal  to  yon  in  fatnn  not  (ft 
allow  In  sdantiflo  articles,  even  bv  wa^  of  jooc^ 
lu^  expreasion*  to  appear  as  that  m  your  IsK. 
numbsr  in  referencs  to  "Christie  Minstrels,  •* 
well  aa  other  somewhat  similar  personalitie*  to 
whieh  I  might  nter  ? 

Qnito  apart  from  tbe  question  wbetber  lbs 
members  ot  Uie  Bojal  Astrononiical  Society  sie 
not  capable  ol  judging  whether  they  will  choose  to 
vote  by  proxy  or  otherwise,  or  whom  they  inn 
have  on  their  council,  I  most  say  that  I 
think  the  writer  of  certain  letters  in  jom 
paper  signed  "  A  Fellow  of  the  Boyal  Astro- 
nomical Sooie^"  does  from  time  to  time  iK 
expressioni  which  make  it,  to  say  the  least,  on* 
nlaasant  to  read  the  said  articles.  They  alao  msta 
feel  it  difficult  to  refer  my  andjenoea  to_^ 

not 


infarraaUon  whan  I  ^onld  irisb  to  dc  so. 

feel  that  such  a  style  of  writing  does  not 
una  lo  prodnoe  that  humanising  eMCt  ufcsi 
reader*  wmrb  I  have  already  said  all  stodv  oi 
sdenoa  should  prodnoe.  I  also  feel  it  rather  hari 
that  such  artidlas  should  not  either  be  dgned  wim 
the  full  name  of  the  writer,  or  sim^  by  soma 
initials.  Why  ahonld  I,  or  any  otherXB.A.S.,  be 
liable  to  be  supposed  to  be  the  possible  anthor  <d 
the  phraseaorstatemontsso  lignedf  It  ir  ^"-— 
and  trust  it  will  Ic       "  ■       --■-<^-" 

F.B.A.B. ;  audit    _  . 

are  careful  as  to  whom  thej  may 

election  ;  but  it  aeenu  to  me  that  it  may  some  du 

be  neceaion  to  make  soma  regulatioii  that  the  tltla 

■boll  not  be  Died  aa  a  aignatua   to  anoaymoiN 

statements,  if  anch  use  ot  itt*  injadidoaaly  mBde- 

I  have,  I  think,  real  tbat  once  upon  a  time,  whs 

a  special  honour  bad  been  oonfnred  upon  one^ 


Tb^y  were  aet  when  first  put  up  Jin 

rests  on  tbe  rollers,  and  is  kept  in  its  pUce  by  to< 
vertioU  ones,  and  can  never  jam  in  any  way ;  ii 
generally  only  touches  two  or  three  ot  the  vertico! 
rollers.  Cars  wsa  token  in  fastening  the  aagmenti 
ot  the  riog  together,  that  there  ahoidd  be  no  noiL 
where  it  runs  on  the  tollers.  These  were  placei: 
towards  the  edges. 

Tbe  roof  ia  easily  moved  by  tha  hand,  or  by  twt 
■ingla  3in.  blocks,  a  hook  beingplaced  at  each  aogli 
of  the  plato  to  mora  the  block  where  required 
This  is  mach  bettor  than  any  ayatom  ot  Sangi 
wheels,  or  "  live  ling."  or  balls  or  groovoa,  and  i 
'•ht  plan  adopted  by  Mr,  Grubb  in  tbe  large  domi 
for  tbe  mat  Vienna  letroctor.  I  have  my  door 
[two  folding  doors  2ft.  each)  to  open  ontworda,  i 


an,"  might  be  obanged  to  "  Honorea  mutant 
ores."  I  would  tnssl  tbat  tbe  holding  of  tba 
Je  "  F.B.A.S,"  may  never  have  thii  latter  etfact. 
Let  all  that  is  said  about  soisnoa  be  genUy  said, 
with  good  taste  and  kindly  feeling.  A  noUa 
Bolance  mrely  deserves  that  It  ahonld  naver  b* 
spoken  of  in  ignoMa  language. 


TB:B  STTSIOAt.   SOAIA. 

[23899.]— Thb  point  at  iiBua  between  "A.  8.  L." 
and  Mr.  N.  B.  Chihl  is  plainly  tbe  meaning  at- 
tached to  the  word  "  scaled"  The  latter  gentleman 
evidently  uses  the  word  to  mean  the"mathema- 
ticol  relslionihiii  ot  (he  tones  to  one  another" 
(about  which  ''A  S.  L."  speaks  on  ^ge  4S3J, 
while ,"  A.  8.  L."  takes  tbeae  proportiona,  and, 
starting  from  diSarent  keynotes,  suppoaea  that  vrith 
each  kevnoto  he  creates  a  new  acale.  There  baa 
alwavs  been  some  oonfusion  upon  this  point- no 
doubt  arising  from  our  having  been  taught  about 
thescaleot  O,  the  scale  ot  C,  &o.,  instsad  ot  the 
seals  «■  Q  or  on  C,  &c.  Johnson  says  scale  means 
"  ladder,  means  of  asoent,  regular  gradation,  ttria 
ot  harmonic  or  musical  proportioDs"  ;  and  it  is 
dear  tha  measure  ia  here  denoted,  rather  than  the 
serieaot  notea  after  they  are  meaaured  off:  other- 
wiie  he  would  have  aaid  aeries  ot  harmonic  or 
musical  nolen.  No  doubt  other  dicttonorie*  would 
bear  out  this  view  ;  but  I  cannot  refer  just  now. 
The  marks  on  a  carpenter's  rule  repreient  the  soala 
by  which  he  works,  and  it  ha  traasten  these  to 
anoUier  piece  ot  wood,  he  does  not  construct  a  nsw 
scale,  only  copies  tbe  old  one.  It  we  oocspt  "  A. 
S,  L.'a  "  view  ot  the  meaning  of  the  word  "  scale," 
then  ore  there  an  inflnlta  number  of  scales,  tbme 


gSGIJSH  MBOHAMIO  AITP  WOBID  OT  BODENOE :  Wo.  1,041.  Makb  6.  IW^ 

nrS^m^TuTST^SSrinSr  na«-Ui>tl^&ny<>urit«Mft  mek  m  W^K 

_, ,  , . ^    _      "  «Miu  bot^  wUh  •  d^n  to  dtond.  XhSww  "b«U-«lw"b™k»c^ta-« 

IB  na-eagliie  whiah  ue  not  trae  ;  ilTaBdeMriBtloQotUdiewouMnoilnmiiioiw,  n  Hoodu,  10^  Febnury,  bat  it  awia  ^m ftM 

bntmBOothkt  £Mid  1  m^Dtaiii  that  mrttato-  udtoairh&  kB(nri4d«  of  btat  and  it*  aM%  I  idbothar:  ItMnelimH  wont  eom  olI;»iM; 

mwtbMrfMllraonMt,  for  U  Ow  bwk  toIiumi  ibaUbe  pltaMd  to  m*  Ihi*  deurlptlon,  ao  that  I  utd  U 7011  want  to  oliaDKa  an  auiM^oi  ^uta 

of  tba"B.U."eontaininiiBhthBtlit«DnUBaiidto  can  Jadga  if  ha  haa  baan  Do^iDK  oUwi  Inranton'  Danlaga,  tha  laMitua  hiake  goaa  "  on,     *)»**<*| 

fl» pointt  thay  alao  wntaln  Itama  hew  and fliga  Idaaa horn  tha patent tpacifloationa.  fonara&zedtiUron  do  down  tha  tnAiandni 

whioh  an  dmply  nonisiaa,  #^.,inToLXXXIII.,  Uhli  axperiaanti  a(a  not  nt  oompleta  enough  ooidi  under  eadk  ooaca,  Jnat  a*  bad  asttwaaMa 

ud,  it  joor  oMiatuoudent  will  forgire  me  for  to  Bfre  the  deaoription  aikad  tor,    and   hs  irill  «e  had  the  old  Sandsia  biakr,  t»nn  T*"*  *<°- 

aajiDf  BO,  eren  in  Vol.  XL.    I  wontilMigKeBtto  pnbUth  hii  addreta,  I  irill  oommanioate  with  him,  Hen  are  a  lot  of  cbaagea  goinsoo  JoMan. 

"iDTbU"  that   ha   ahonld   eiTe  na  a  httle  law  ai  I  oan  riiow  him  one  of  thaia  moton  that  doea  not  Iha  Hoith-Eaiten  an  g^g  todo  awaj  aitt 

''g«a"andaUttlamcm  "en^,"  andthoogh  I  nqnlna■alet7talT^  itbelDsopMtto  thaaiilike  Smlth'aTaonnm  and  woA  onlj  WeatinglMaMin 

doiiotdoabtthathelBamaatarof"inipaitinano8"  an  ohUnaiT  teakettla,     Aa  *' Inviota  "  ii  able  to  UwSootohbalDi. 

"I  would  point  out  to  hfan  that  hit  aet  SlemHia^  people  in  the  right  wvr  of  maUog  The  Onat  If  orthauL  an  gomg  to  take  oS  il 

J — .-    u-_    -..--I  .1 .  -. .  .1^  Ri»m«i«t(T«  moiM.In  thenezt  Smith'a  Taoonm,  and  iotend  to  adopt  the  wb- 


r  and  abeolotalj  fmpar-  iMne  wa  ma7  expeot  to  hear  th^he  ii  the  inventor  natlD  Taennm,  in  plaoe  of  the  L--  — —tt-v - 
BOBH,  lor,  nuuaa  01  uawmiiig  the  qnMtlOD,  ha  of  the  oondediiDg  engfoe,  and  that  Janwa  Watt  laoneof  thenenltaofthePanlBtcaieaeoidnt. 
aToidad  it  aHogethet,  and,  ai  nnial,  told  yonr  knew  nothing  whaterer  abovt  itaam,  or  itndied  Then  then  Ii  the  Bonth-Baaten  K™^.«^.  Ij,' 
n«danwliathaoonlddo"aiihewoDld."  Wean  beat  and  how  to  ntilin  it,  aa  ha  aayi  he  baa  doM.  tor  the  "  ball  Talve,"  and  do  away^wllh  mIh 
aU  willhi«toleain;  bnt  at  tgaaant "  InYJeta "  haa  naall*.  I  wovld  reooinm«Dd"InTiol»"  toaaoei-  taounm;  andyat,  what  tbej  an  doln^.awaji^ 
taught  01  notbiog.  Wm  he  oomnunoe  b^  giTing  tahi  that  the  atatemaati  made  In  adTertldng  la  joit  what  theHortli-WeateiDbpntboga>.n* 
DB  abalohtawa;  a  dadgn  for  a  gaa-engmaaiM  teatimoniala  aj>d  rapen  pnhliihed  bjr  Intenated  London  and  North- Westarn  will  aoon  bob  lh*M 
tUakaifooghttobef  A.  BloKar.  unonB  an  oonaot  bafon  again  attempting  to  paM  of  the  chain  bnke  now ;  b;  JnlT  next,  Oiv  BTrt 
themoffonthe  naden  of  tha  «  E.M. "  aaU*  own  WoInrtoD,  flien  won't  be  a  uhidu  brake  Wt  fln  bt 

aAH  MWATma  eipeiiaooe— efpedallr  the  italemeat   abont  Um  line.  ,  .  . 

WAS  aHUAASB.  gaa-miUns  nuiAins  that  wIU  make  ga*  of  good       Hw  Tabmr  and  Sonthend  fitted  a  btofm 

[339M.1— I   AM  Tei7  mseh  diMppoIoted  with  QlnminatinE  qnalttr  at  ninepenoa   per  thoiftand  rtoekaot  long  agowftb  theohainbcaka:  ithuil 

"LtTie«a%"MpljtomrDhallengB.    Aflarthewaj  feet.  B.A.  got tooomeoRandbatbnwnaw^,  and  Obtim 

ka  oommaneed  to  writ*  on  thia  aabjeeL  I  fully  pattina  m  WeatinDhonM  a*  fart  a*  taey  can. 

expected  he  mmld  haTe  given  aome  Inlonnatian       ,„,n.E  ,    -,  ,..       ,.    « r  ^  1.  >.       '^eMidland  u  takiiis  the  (team  biake  ofi Ibe 

aboMuie  extnordiDaty  g^^nginee  ha  haa  had  ao  .   l^J*;!-^  »°7  T"^',,"!?"^™  l!!^.  DaiiogS^eSSiei  and  mtUng  on  the  Taoonm ;  n 

^J^^SSL-.plS  ^'^S^"^^r?'3T  SS^-'^'"""'"*'"^ 

«Mmoo  wbodtadetba^-Bu  DOMMpbM  ^  gaj  in  the  Cl^k  enpne.    I  haw  g^^yect  aoemi  a.  far  off  a  fiial  BBttlennotM 

UfNiatoBintoimBdl£^tonat«rtbeinKmade*W  "!!?.?;!  '^g^  of  gaa  uwd  lor  a  C  »*  2  h.p.,  ^^"J""  '"^  "  D.lT,,. 

HMnT^oatle;  with  the  gaa,  their  aogiEeneadea  andithaajfcown  a  oonnunpfamof  qmta  Mft.wr       p  s  _wm  any  eomrooadent  oblige  by  ptisg 

noaUantion/ThaaQth^for  m/ltolement  ^^,f^  "T^  "V* S^"*  ^^""1^' ^  ietia^  of  the  na W  ^SdtaUu- 

wa«  the   tepneentatite   ol   fteam.  kuUer  (the  '*'^  woA.    rwa.  lookmg  aboat  aitei  a  gaa-  Maw  01  ine  naw      ^^ 

m«kenlnqi£^),wholnfonnadmethatUe^.  ngiao  aome  lime  ago,  and  the  ■Otto"  pM>ple  ■„„  „™t  aun  »««TK«a 
Oncdej  had  written  totheir  firm  dacUniog  to  ban  "•nthaonlyoneefromwhomloonldgetanyaxad  SBW  HISItAND  Baamas. 
anything  man  to  do  with  thaii  gaa  genanUon,  on  it^ament  a»  to  gainwd.  ^  ,  ^  _,  rj3908.1— In  nply  to  Ur.  7.  Eaan,  I  mu  Mb 
acM^of  the  tnoble  they  luu)  &>  ge^the  I  w^  to  even  place  in  London  where  engin«B  u^  thenmntoSatowiththenewiidSaiBiB. 
nhatandflriDgamngunekte  ofthe^ot>MB>n  "MeJoraale,  anJ  ftomalmoet  cve^oneol  thanl  _i,  enginawaa  ffladoinSeptembarlaBt  wheothow 
andflhua.  I  am  ao^that  "InvioU"  haalor-  &<rt  the  nme.tereotyprf  reply  on  the ga«qnjjBoii,  ^iS  began  to  nu.  in  Bie  Hottin^am  (art D- 
gottntbe  addieaa  when  h>  law  Oe  Ba»«ngiiie  Sj^  .'^"trift  !?^  i  ■.•.fT".^'!  ™b«b.  Tte  «peed«of  76  mileB  an  honr  andi^ 
nringamixtnnot  20  voIe.airto  ona<JgaBi^  WeU,  atlartlbonjht  one.andilhad  ootbeenat  Sroli  wan  attSed  in  every  oaae  on  faffing  n»- 
hei&nmatollr.Clerk'«p»eroDhiigarwgine  worklong  befon  Ifotmd  itnied  BO(t  of  gaa  par  jjOT,,TaryingfromIin3MfcIinl00,  v^».,baow- 
f<»tbBt  higblyanaoeeafiil  englnsgivfng  off  adiity  """■      ....            ,   .            _,        ...      , .  Ampthill  and  Shanbrookanaappnaohlngaajdy 

oflT-SS  peroent.    I  bava^ioB  iadlhat  papef .       ""?"■  i^^"^«'  •'JinS^ina  at  iti  ntooet  »„d^f^giuua.    I  have  not  any  fnll  notea  aoMB. 

a&dtonrWiaaandthattU»i«aieBoni«rthit  ^*'iP^^'*^J1^^^'iHl?'*'^Jlf''"J^  nMe  hew,  KTwin  endeavoni  to  aend  drtafla  nert 

"Inrio**"   haa   obtained    the   knowletee   from  "ihe  oann  <rf  J^'i^jf^  '^S^  ^,  ^^  ""  weak.    1  may  lay,  however,  that  the  mailnam 

idlBgthao<mBnmptiono(gMandS?^tan  "H*"  **""• '!"i_.J'^^I2?  *?»^' •"I^™'?    ^  meed readioiwu about  76  milae an  hour,  the tnia' 

kit&e  Otto,  LaDS^ngmTandBnyton,  and  ^^•'""'i'^'?*"'^?*^**"'"^"*'^  ^Sting  of  nine  ooaohea,  and  the  weaOwr  balni 

-Kamanri  »«niaMS^i.giM^^KrAate-  ^"f? 'l^  J"V^"'S  Pf^^i-iJ?"  ""^  I  ^wSidryn- 

aNputionB^the»pwhSnfento,bBing  "  J^..^^  •*»  *"  I*?^    I  ahonW  Ito  to  bob  it       £i,„^y[, 


nantiaNpcationB  (athBpapwhinfBnto,b8ing  "  "*„"«^!?"  ""  ^'!J2^    I  """Ud  lie  to  bob  it  u^mool,  Manh  2.            0.  S 

twlrted  abSot  to  toitthedifteE»tqturie«  he  mUeS  "3*^1  '•  ^  "  yon  gfvo  no  urae,  and  Leeda  u  a       '-"T™-  

to.    Aa  thii  paper  makea  no  men&m  of  the  O&S  rK_'°"?'  ^  SI^  "P"  .*^1     .l"^  '  JfTi  VAVSAVBas  STHSL. 

BiBBdiope  vgineL  it  can  only  be  aMonud  that  li  to-So"to  l^niry.    I  cannot  help  thinking  that  if  MAHQAaaSM  HXJUBb. 

why  " fiiviota "fid  not taioir the ratloa of  g«i and  f«  e^ine  waiw aueoeeBhilai  you  atata,  waahonld  p3909,]-&  refenmoe  to  a  paragnph  w1*Iim- 

aliiHed  hi  them.    Mr.  Clerk,  to  hiB  nw  read  have  heard  mon  about  it,  and  then  would  have  ~iri  00  page  671,  VoL  XL,  I  have  bam  wl«f 


alriHed  to  them.    Mr.  Olork,  to  hie  papS^ioad    ^"  ""^^  mon  about  it,  and  then  would  have  -^  ^  p^p,  571  VoL  XL,,  I  have  bam  nte 

brfbntfaa  luBtUntioD  of  Civil  £bigiDerai>Hrion    b«"  "o  ooomImi  to  go  to  Leeda  to  lee  it.    Onthe  SmganaaB^el  ainoa  Chcirtmaa  with  tha  very  ba* 

UeL-83,  ToLXLIX.  part  3)  Btated^Thi.  engine    "J^^ .{  '^Sl.™  ISS*   ^^  "^^  cawfnlly  „^.                                                                    _ 

" *  •    ^>fQlaBgowgaBpBrindi<£ted    f^^ljl^  5"'«*^Vi*"' .?^  ?°l?"r  ?£?  *'"  The  dlffioulty  with  Bi 

.  ._j  It.oS  ^.  ._■_  ._    tha  Intonnation  BBkad  fort^  "B.  A.,*    I,  for  one,  netitond  oue-hardeDin 

"•yrl  ^  f^,  "*?*  ^  prinfiW  yq^  rtead  of  reoeiving  .  hi 

and  the  time  bat  in  nadmg  it,  and.  DO  doubt,  poneltatad  oleonlhrong 


eouuiMd2Zoabicfeet^QlaagowgaBpBrindi<£M    f™^?!^  S"***^  V»*">  "^  ?°!?"  Ton  give       xto  dlffioulty  with  Be-amei  iteeHa  that  ttwffl 
hoiaB'power  per  honr;  andl7-83   1^  only  an    tta  intoimation  aiked  for  by  "E.  A.,'    I,  forona,    „otitand  oaae-hardening  to  any  extent;  bnt,  to- 


nglna    bom    the    ludicatad    hone-power    aa-  letter  aiS  the  time  bat  in  nadingl^  and.  no  doubt,  penettatad  eleanWongh  and  retfdmed  at  hritHa 

tnmtog  that  Olaigow  gat  bad  abaat^Mttyof  with  all  onr  nadan  Judgment  wfll  gobydefanlt.  Sgarhread.                                 „           „^  _, 

eOe,OaS  heat    untta   par    cuUo   foot    iK   oon-  Tol*-  ^n  reoeiving  wmaban  from  Maen.  FM  aad 

Buuitlao  of  OI«v>w  gai  per  brake  hone-powar  Co.  I  out  a  Sin.  lea^  from  a  Jin.  rod  and  taB|^ 

wai  39  oobio  feat  par  hour,  andDr.  Adaint,in  the  SHOXTVXU  OF  BTBAM  IN  1.000  ■  Itallover;  tothamiddleoj  >tila>^Iw>™* 

oocnvondanoa that Hiauad.afteiwaidapcA^ out  ^oTina  Ato-deepwithaV-pointodaorewtool.    TUaefcaa 

Ikal  1^  a  neaot  aaalvalt  of  thii  gat  by  Dr.  lUUa,  »w«.i  vaa.  ^^^  eflarwatdt  inbieoted  to  a  oata-hardantas^KO- 

thabaatoapMitTwaa  736-688  heat  unltopwanhio  123906.]— I  oarKxa  Iron  the  eriUdimi  of  tevenl  sew  for  three  houn  and  allowadtoooallalba^; 

took    Thia  woAa  oat  neam  11  otr  onit    than  "t  jov  ooneBpondeDta  on  the  failun  of  aome  ol  anbaeqitantly,  it  waa  haated  and  quendked  in  eeid 

17'88.  the  new  Udhmd  enginea,  that  ther  attribute  it  to  waterT  whidi  left  the  outiide  ai  hard  aa  hardeoed 

Ib»vB  yet  toleanthatDr.aiameiiLProfcaBon  ihortaeeiottteam.    Below  tod  will  Bnd  a  deacrip-  caitileel. 

Back*  and  Eannedy.Dn.Hopkinaon  and  Adam*,  *!«■>  ot  the    method   I   adopted  in  a  Mmewhat  n  wai  afterwaidi  loipandsd  on  a  iwagablott, 

Haant.  lony,  Boniflald,  Davey,  and  the  other  nmilaz  oaia  whioh  had  the  advantage  of  being  both  endrequired  thisenaartblowswilhalUbrbaauMl 

waU'known  gentlemen   wen  oonverted   to   Mr.  efleetiveandinexpentiTe.  to  bend  it  to  a  curve,  the  vened  nne  of  wlrieh  waa 

Qak't  theory,  and  thatthebelieveninilowoom-  Havtog  Stted  up  aaveral  looomotiveB  in  Meiioa  i{n.,  ud  thn  ihowsd  no  aigu  of  faaetnn  at  tba 

haatton  ware  ao  refuted  aa  "Invicta"  nami  to  aome  time  ago,  two  of  which  wen  of  Eogliehoou-  nink,  whioh  had  been  provided  for  thii  nrpean. 

'"«»'««.  aapadally  after  the  lame  aii«  of  Clerk  itruetiDn,  In   making   trial  of   the  two  Eogliih  Seeing  that  tha  amatenn  an  itill— will  ner  ever 

taA»  went  to   the   Cryital  Falaoe  Exhibition,  anginal  I  found.  In  going  up  an  incline  of  :i  per  ^^^— diMOMing  the  material  and  form  of  ttafi 

ISS^wbaw.  in  competition  with  the  Otto,  it  oon-  oent.,  the  ateam  fall  away  npidly.     The  above  i^the    mandrela,    I    beg   to    itato  that,    to  my 

—  -tdSSonbiofaBtof^aa  par  brakehoree-power.  engiiiaa  w«e   conatraeted   to  Imm   wood.      To  opinim,  then   ia   no  material  in  the  marial  ao 


"Invlala"  ii  writmg  to  tha  tovsntor,  peihapa    remedy  ^ above  defect,  I  ihortenad  tiie  axhauBt    eoitaUa' aa  (hii f or  Uie 
"     '     '      ■    "  ii  ^,  and  oblige  the  readan   ripe  down  to  the  third  bottt ••->.-   —  = 


ha  win  aak  about  thii  il 


I^pa  down  to  the  third  bottom  tow  of  tobei,  and  

added  a  pettieoat  or   crlnoUne.     I  found  I  had  (Cmliniwf  from  p.  541,  Val.  Xi.) 

pathapa    mfortunaUly   (or  "invieta,"  I  am^    abundance  of  ateam.  >Klwnat.  [23910.]— I  vow  ooma  tc  "^-  " " 

DoiaaicIaB  of  the  knowledge,  and  have  a  alight                                     whioh  it  one  of  the  aimplart. 

1   with    the   low-praaann   iteam  motor                             aiiLuf  itntuua  I  will  take  al  an  example  the  aama  vallM  1 


mantJmed  by  him  that  ii  made  of  cart  iron— per-  VBw  BBAKBM.  whldi  gavs  tha  diagram  Uown  to  Fig.  16  (p.  6il). 

hM  Oeoaa  that  he  haa  bean  experiinantitig  upon       [23907.1— Mb.  Or-  MmHSU.  (p.  168, 66931]  tay<    Ai  in  £e  former  figiiKe,  dnw  A  Q— to  any  tetJe 
to  oatannine  the  proper  liieB  and  forma  for  the    the  new  Midland  brake  ii  tha  lame  aa  the  one  on    —to    npraaent  dinotion  and  IcDgth  of  Bbnks  of 


W  aaWTmine  the  proper  liieB  and  forma  lor  the  the  new  Midland  brake  ii  tha 

diflaent  powen.    I  have  great  pleaaun  to  inform-  the  Lucaibin  and  Yorkihin :  ha  hat  made  anmc    pi 

toghimthatoaieof  thaiemotoniiaQexhibllionin  —trf-fc-     Hie  L    and  T.  bnke  ii  Smlth'i anto-  JpD. 

T^Hi^nn     anil  t1ik«  1*    •.k^L.  *«  1.—    «L-.     111.    .^.  .     .ai __■     ,. _, ,,  ...._.■. ^a-A 


Setoff  tha  anglaDpyj^e-thB  " 


JiiBdoii,  ind  tluit  It  woikg  at  laaa  than  llb.pai  uatle  vaouum,  and  haaaalaeveronod  thepiiton-       _a ^  ^  ^ 

■qnan  inch,  and  very  oftoi  it  ia  woikiogbelow  n>danda  tepanto  reeervoir.    The  Midland  haa  a  vance"  of  eooentric).     Thua:  Make  Ip  equal  to 

aano^bano  preaattn  with  a  vaouum  mSde  the  p^ed  piaton-iod,  and  no  additional    reeervoir,  thelap,andlijaqailto  thelaad,attha  topend(toat 

boOn,  and  tSa  ooniumption  ol  ooke  ia  lam  than  ![he  principle  may  pomibly  be  lomewbat  the  aame,  Inithert  from  the  ciuk)  of  cylinder.    Draw  tba 

fflbj>rt«koh.p.  butthe  apparatua  li  vary  different,  andgoaabj  perpendlcnlar  dy.    With  Iha  throw  of  the  eoen- 

wui  Oaat-lron  motor  or  aafaty  engine  la  made  at  another  name.  trio  attadiua  and  j)  aa  centre,  draw  an  ho  enltmv 

iMdt,  addknowaaa the  Someetic  Motor— Davay'i  it  ia  quito  fane  the  two-miouto  Midland  Claytoi]  du  to  y. 

p^a^No.  3833,. ISM.     It  weieaUUted  at&c  leak-or  brake   ia   to  die;   indeed,    the  leat-ofl 

nmj  Show  drinng  a  oraam  teparatot,  and  hai  dangerona  hola  ii  batog  done  away  with  at  a  great 
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Mabot  6,  IWC. 


Mth^  tnprianent  tha  dii«otioiii  givaD  b;  Dr. 
TWniOT'^ti  Hii  dinotioQi,  wbioh  kts  peilwtlj 
daar  and  xninit,  an  ragululy  in  nw  lor  Tsrj 
flu*  ttod  work  tot  tha  onuuncDtal  Uthe  ia  xay 
iMtoij  in  Norwich. 

Hm  DoatOT.howaTar.oiil;  dad*  with  tha  tooeins 
19  of  th»  budeued  dinck  heuiDg  mittati  of  a 
<Mi^^  nundial ;  hot  whan  tha  Bun  Htew  Ikp* 
(•Bbtentthioagliout  villi  ceroMiig  «atton  and 
«ntali«a  wIQi  lua  to  a,  pailaetian  nerar  prariond; 
Obtainad  with  ohasog  toob,  ia  than  aojfiiing  on- 

"  ■  ■■ 1m1  noM  by  limilai 

ji  follow  onf  what  hs 

ifone  taat«  the  noaa  uid  taea  of  a  fiii«  otna- 
i  lathe  maadial,  they  will  saDarallr  find  both 


maana,<n 
haaafdF 


piaotioal  in  <ini^hrrtg  ^  mandnl  noaeby  aim 

they  will  Bi 

^ I  Dp<»  which  tL.  ^ ,  _ 

flzedaott;  oooaaooaUy,  the  face  and  noM  in  the 
'■^''^"""B  pnoaaa  gat  aoDMwhat  haid,  bnt  not  to 
the  ezteu  ol  tha  aUdiDg  part*,  whioh  thotild  ba  ao 
01  a  naw  file  will  notmai^ 


L    '^Pf 


which  Mr.  Wanham 
liraetiona  WMiId  tmU 
tg,  which  would  ba  gnrand 


Mpniiaiat4 

inuekliidl 

gire  a  aldn>daap  bar „ ^--__ 

off  bafon  tha  anal  aMOtuit  of  dlitortiaD  oonldbe 
emed,  and  vet  thii  tyatom  i*  piobablj  eanied  ont 
by  Mma  lathe  mahaia,  for  I  UTa  had  to  put  new 
tnTBBng  mandnli  and  oollan  into  MmparatiTely 
new  lathea  whioh  bad  prorad  Inaooniata  and  nn- 
wtiltaotoiT,  and  npon  teating,  thaaa  hare  bean 
found  partootiy  Boft  in  plaoea,  and  hairing  a  kind  of 
fiebaUapMatano*.  • 

Tlie  iduu  leaaon  why  nundieli  aie  apoiled  In  tha 
hatdHkIng  ia  bs«anae  they  ara  allowed  to  awag  in 
the  fire  before  they  are  chiUad.  Now,  a  Uthe 
Bundid  with  iti  la^  oollai  put  aa  Mi.  Wenham 
deacaibaa  in  a  TJ-foim  aheat-iron  holder  wonld  be 
•VpartednponitioollBiat  one  end  and  ita  tailat 
Um  other,  and  when  hot  nondi  to  tifnt—i.  wonld 
pnbablr  be  awagmd  down  in  the  middla,  and 
whan  lAiUad  would  ba  fonnd  to  ba  bent  TMa 
bending,  theiefora,  ia  not  eanaed  \y  tbaohilling, 
batbyauowlngft  to  bennrappMrtedin  tbamiddb 
while  Bott  and  flazible ;  then  again,  the  proeeM 
daaarilad  bv  Hr.  Wenham  woold  harden  tha 
nmdrel  In  Ae  portion  npon  whioh  the  jmUvj  u 
flzad  ai  well  a*  at  ila  alide  bearinga,  and  thu  wonld 
HndniteKtnn^difBcnlttokeyoatBndflniah  to 
OttbapnUey.  l^nth  the  graataet  cars  ocoaaionally 
amandnliinllgatharda  little  too  fartowardaiU 
•entnl  portioii,  and  thii  eotaila  a  oooiiderable 
amonnt   of   gnndlng  to  parfaot.     The  piaatical 

fc*  bedded  upon  aof  t  adiea  for  Ita  whole  lasgth,  and 
•lao  ba  ooDtJnnouIy  tnmed  while  hot ;  the  awag- 
glu  whUe  hot  ia  fatal. 

Ju.  Wenham  myt :  "  Some  o(  ooi  beet  makett 
now  pnfar  to  tnianp  their  hardened  ateelDMndmli 
by  a  diamond  taming  tool."  Thiawaatheioaotice 
in  onr  duna  whan  I  waa  a  lad,  and  I  bare  aaan  it 
t,b«itMt«rworkcan  be  obtained  by  mode«> 
'  I,  mada  of  the 
whan  bored 
with 


antonM.  oiit  InTertiiig  maodrala, 
Oaeat  and  beat  qnality  of  caat  atad, 
ont  and  bardeaaa,  are  eet  np  on  dead 


0  diue  by  a 
7  higo  velooit 


dry  emaiy  wheel  reiolTing  at  a 


twaaHingly  true,  or  it  will  not  prodoce  mod 
lenUi.  Iha  aeoret  in  tha  oironlar  law  i>  to  have 
it  tnmad  np  verr  tne,  ao  that  all  ita  teath  cot ; 
•neb  tooth  then  doca  ita  own  work,  and  the  aaw 
ndaaieoly.qnlcklj,  aodcawn;;  aoit  moat  ba  with 
aa  enin*  wheel— ita  ontting  taoa  moat  be  podtiTcly 
Inw.  Sncii  wheab  ■haold  be  tomad  ap  with  a 
*■— ^~^  tool  uaed  aimiluly  to  a  giaTer,  and  thia  ii 
a  pwpoaa  for  which  a  diamond  tool  anawen  per- 
faotlj ;  bnt  ita  nae  for  tnuiog  np  la^a  hardened 
*l«al  anrfaoea  ii  a  miatake. 

Aa  to  Uie  Qnal  tmeing  up  of  tha  beating,  we  do 
Odi  upon  the  nma  prmuplea  aa  the  Dootot  de- 
■nrfbed,  odng  a  copper  wheal  with  crocni,  and  the 


it  nma  eaaily. 

Tbetnuing  op  of  tbe  hardened  ohuak- bearing 
anrtaoiamntt  be  done  after  tha  mandrel  iamoanted 
In  ita  own  permanent  bearing,  and  it  cannot  be 
done  better  than  by  tbe  mathodi  deeoibed  by  Dr. 
BdmnnJa.  With  loch  fine  work  of  oonrae  tbe 
■kUlad  mechanic  feela  hia  way,  bnt  ha  will  never 
■Doeeed  nnleaa  ha  oDdenttudi  the  nrlucipiea  of  the 
meOiod.  _  __r,__„ 

ICr.  Wanlum  objecta  to   the    rerolTing  cutter       made  a  tew 


inonaly,  like  a  hand  chaaer,  and  wonld  totally  fail 
leplaoe  thereTolving  Y-edged  lap. 
Perhapi  Ur.  Wentom  did  not  see  the  model 
raw*  exhibited  at  the  oonveraazioDe  of  the 
nateur  Uechanical  Society  by  Dr.  Edmnnda.  I 
otnra  to  aay  that  more  aceniata  aetewa  than 
oaecan  hardly  be  produced,  for  their  surtaoea 
ben  viewed  throogh  a  lena  wen  most  perfeoL 
Wbae  writing  npon  lathe  — " —  '  ■■-- 

of  theT._ „„ 

I  plaoe  of  the  baantital  thread 
iviaad  by  Dr.  Edmnnda.  niese  thrmda,  known 
the  Whitworth  rtandaid.  whDe  answering  ererr 
irpcae'for  bolta  and  nuta,  are  only  rounded  on 
top  and  bottom  by  mla  of  thumb,  and  a«  Sir 
laeph  Whitworth  himielt  admitted,  to  auit  the  aye 
a  careful  worksian,  each  pitch  requiring  a 
Bannt  drcle  to  round  it  down.  It  la,  liieiafote, 
inaeticable  to  make  aach  a  thrsad  with  ezacti- 
de,  or  to  obtain  the  beat  reaulta  with  it  ont  of  a 
lindtical  shtdl  of  a  given  liza ;  and  nnleaa  my 
ents  order  otherwiaa,  lahall  adc^  the  Edmnnda 
read  from  50?  truncated  Tt  par  oent.  for  all  my 

Heean.  Whitirorth  and  Co.,  under  date  of  the 
th  ult.,  have  faToured  me  with  the  following 
ita  as  to  their  lathe-nou  thieada.  and  aa  the  in- 
rmation  ia  not  to  be  foimd  in  their  liet  of  ecrew 
reads,  it  will  be  of  value  to  many  readelt  of  tbe 
vausn  Mrciiahid.  It  mnat  be  leooUeoted 
at  the  GId.  Whitwotth  lathe,  light  pattern,  is 
sir  SId.  lathe,  but  with  its  beaoataok*  and  dida- 
at  an  ioch  taller  : — "  In  reply  to  jonr  lettsr  of 
a  2eth,  the  pitch  of  thread,  diameter  of  anew, 
id  tbreada  for  the  W  hitwoith  lathe  nandrela,  an 


abrateoo 


'e  do  not  make  lathes  except  in  very  special  OMea 
low  Gin.  eenties,  and  tJien  the  niiodlc  ~~~ 
rewed  with  the  Whitworth  pitch  of  thread 

I  should  ba  glad  if  Ur.  Boord  wonld  favour  na  by 
ylng  whan  we  may  expect  the  decision  of  ths 
mnoHofthe  Amateur  Meohaaical  Sodsty  upon 


8TATB    OF    UAar. 

[339U.1— It  ia  rather  difficult  to  make  any  oom 
entupon  tbe  aubjeot  matter  of  letter  23874,  f 
9,  vrithout  straying  into  forbidden  regioui  of  dla 
iMion;  but  perhaps  I  may  point  out  to  "  0. 3.  L.' 
at  the  theory  of  a  atata  ot  barbarism  after  ezpnl 
m  from  paradise  ia  inormsiateut  wiUk  the  Hebrew 
ritlDgB,  for  in  Geo.  It.  17,  we  read  that  Cain 
builded  a  ci^,"  a  itatamant  whidk  cannot  be 
condled  with  the  bypotheai*  of  a  long  rdapn 
to  aavagery.  Monovar,  in  v.  22,  same  ohaptar, 
'ass  and  iron  are  mentioned,  at  apuiod  only  about 
K)  yean  after  the  creation  of  Adam. 

*  Wm.  John  QrtTi  f-O. 


CHB    HBW    TIHB    KOKSNOLATUBB. 

[23816.]— The  tellowing  appeared  in  the  Timet 

par,  Sod  March,  viz. : — 

N'xw  Clock.— A  ve^  interesting  clock  ha* 


ScMW-    per  inch. 


"  ererT  poation  of  tlie  ninJ  in  a  sorew  i 

ai^  from  Uia  top  to  the  bottom  ot  the  thread,  and 

afion" --"  


«iMy  part."  Surely  thia  again  la  a  mistake.  Tbe 
hwwiring  thatpness  ot  the  spiral  is  Just  the  same 
Ib  outHi^  a  screw  with  a  aingle-poiBt  tool  at  with 
n  MTobmg  cutter,  if  only  both  have  tha  same  value 
glren  to  tbam.  Then,  again,  the  coiner  ohaaar 
WO«U  haTa  to  ba  withdrawn  and  laplaoad  oon- 


twapaper,  Sod  March, 

"  A  Kiw  Clock.- A  ve^  . _„ 

ist  been  fixed  oppoaita  the  National  Provincial 
ank  in  Biahopsgate- street.  It  ia  on  the  24-bonra 
rindple.  and  la  remarkable  a*  paa«eMing  probal ' 
le  dmplaat  method  wbi*h  ha*  yet  been  mtroduc 

he  newdoS  baa  only  one  band,  the  long  mlnnte 
tnd,  and  the  flgnna  around  are  placed  aa  hareto- 
ire ;  ,instead,  however,  of  indiaiting  the  hout*, 
ley  indicate  the  minntei  only,  which  are  marked 
om  Bvs  to  60.  The  honn  are  ahown  on  a  annk 
ial  revolving  under  the  mpti  dial,  a  nac«  beiag 
ft  in  the  upper  dial  In  whioh  the  next  hour  figure 

imea  forward  instar' '- "—  — * — '- 

md  completing  it*  oi 

lace  diowB  tbe  hour." 

I  hqipened  to  notiea  tbe  dock  to  which  alludon 
lade  a  tew  days  back,  remarking  that  it  would 
difOonlt  to  arrange  any  better  prisdnl* 
lowing  distinetly  the  time,  aoctnding  to  tne 
nor  nomenclature,  J^r  Jor^e  cA»ii,  bntfor  wntdlaB 
ooiddertbe  boon  from  '"  '"  "'  -'---■  -  - 
mer  drtle,  preferable. 

An  improvnnent  in  detail  upon  th*  dodk-fao* 
lenHoned  above,  would  be  to  have  tha  Amr  rifimt 
ill  larger  Uian  they  an — then  it  plenty  of  room 
IT  this,  I  fancy. 

There  ia  a  vary  lane  cloak  on  the  Fia 
anioe,  with  the  houra  from  OtoMamiigwl 


of£al, 


emgdu    _ ^ 

opaning  joat  above  tbel2  tDthalowirput 
butthe  flgnret  movef  orwaid  Inatantunaen^ 


y  evaiy  five  mlnntea ;  ao  that 


VIOLHIB. 
—Is  I  ventnte  to  revive  a  nbjeot  wUA 
doabtleas  think  an  naptofltabla  caie,  it  ■ 
Ilb  intention  ot  Mking  anyone  to  devlBS  a 

otflddle.    Wheawersaaaotaavlaatfti 

fine  qnalitisa  ot  tone  attained  by  tha  old  masta^ 
are  wa  to  believe  that  every  vwUn  mada  ty  fle 
Amatis,  Stradivarioa,  and  Gnamarig*  ia  anmiwBmt 
instmmentr  Time  may  improve  a  good  inatmmaL 
but  it  hardly  eaami  likd;  tbat  it  mil  eonvtft  a  M 


lythi. 

flddle  Into  a  mod  ona.    Hotwithttanding  that  US 

year*  have  danaad  dnM  Stradivazlna  diaiL  no  m 

—not  to  have  been  able  to  Improve  npon  hia  medal 

■m  unawan  whether  any  exaet  meanzamants  ol 

«  of  hit  inttmmentt  have  been  made.    If  aay 

aderpotaeaaeatneh,!  truathe  will  eommunicat* 

to  thaae  odumn*.    It  becomea  inteieating  to  b- 

etlgate  )ueh  mattera,  beoaoae  then  can  be  no 

douH  that  the  curvatures  of  back  and  belly  are  <t 

great  importance.    I  seem  to  remember  haviig 

somewhere  that  the  approximate  cum  of  tM 

langthwiae  wa*  a  tpben  of  about  lOin.  ladii^ 

and  ero*twi*e  about  6in.  radios.  Bntit  apmai*  to 
me  that  a  sphen  ia  altogether  an  unsuitaUa  enrie 
for  sudi  a  purpose.  lahonldjudgethatbothdioali 
be  catenary  curvee,  that  ia,  the  mjne  as  a  slack  r«e 
will  assume  when  ttretclied  between  two  aappcro. 
Now  although  this  may  seem  a  smaU  matter,  yat  it 
■  be  oTin       ■  ■    -  *  "^-  ' ■ 


r  importance,   because  if  the  form  at 


the  sound  diminiahed.    I  shall  be  glad  to  ben 

what  other  correapondeuta  have  to  say  en  this 
nutter,  and  If  there  be  ona  amongst  ^'our*'  cirds 
ot  readaia  who  bat  dissected  a  genuine  Boa  <U 
instrument,  I  hope  he  will  give  tome  aooounf  of  Hi 
peonllaritUil.  Ozdarlo  Tltal. 

KBOHAHIOAI.  SATTBBS. 

fZSSlT.]- 1  aiTB  to  thank  our  good  bind 
.  H.*'  for  bla  kind  oomplianoa  with  my  raqnttt 
espectine  a  set  of  engine  patterns.  When  I  haM 
[Isjiced  down  the  tale  oolunms,  I  bavs  oftiti 
hooght  how  useful  a  aerlea  ot  oonttrnotiva  arti- 
ilea,  such  a*  those  now  commenced,  vronld  be. 

In  nterence  to  th*  mattaz  of  lathe-maBdnl^  1 

would  remark  that  It  aeema  almoat  luposalble  ta 

amateur  to  oonttruot  a  parallal  mandrel,  bm 

easy  runuing,  and  yet  without  abaka,  if  be  usai 

a  pair  of  hard  steel  collara.  It  i*  at  onaa  erid^ 
hat  nnleaa  the  cylinder  and  collar  fit  parteotly  is 
jvery  part  it  will  aoon  beoome  ahaky  and  nnaatif 
factoiy;  and  when  once  this  happaot,  then  an  at 
mean*  of  adjustment  to  remedy  the  defect.  ItU 
praoHoable  to  cast  two  pair  of  iplit  baaring*  in 
steel  in  tliB  same  wv  a*  in  brass?  It  these  wM 
fitted  and  hardened,  any  after  adjustment,  if  Qse** 
*ary,  oonld  baatdly  managed. 

And  with  reference  to  the  oidlnarv  coned  baar 
inga,  can  it  be  ahown  that  hard  ated  hat  any  gnal 
a^antage*  over  good  hard  biais  ? 

Orderto  TItaL 


AlTHTHBOVB    AMUiTSIS.- In 


of  thi 


proof  in  time,  l 

On  page  663,  12th  line  from  bottom  ot  B 
read  **  Inorganic ''  chemiatry.  In  14th  line  ftca 
top  of  2nd  ooi.  read  "  vdatality."  In  "data  3 
Diriaion  II."  read  "  coloured  black  or  whita,"  ^ 
in  the  two  following  paragrapht,  tor  tragmenta  d 
boric  acid,  read  "  amorphooa  tragmenn  in  bori 
acid."  In  p.  664,  5th  paragiaph,  raad  "  top  of  thi 
vertioal  tubumate,"  and  '^yellow  while  hot,*' "■^ 
ir(  Slat  line,  2nd  col.,  read  ''  "  ■■ --" 
deoxydised. 


Potrolatum  for  plra  Bnglne  FnnnOM.— 1 
it  prtwceed  to  anbttitute  crude  oil  for  ooal  Icr  tti 
working  of  the  engines  ot  the  Fin  DaMtmaot  b 
Brooklvn.      CommisBoner  FaiUm.  Chi«(  NmIm 
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[WUlO-VUlblUtT  vi 
ha  itui  not  bilng  tUUb 
lOtiMa  MtbtniButdmo 
ii  Dot  aap«ble  <4  penatnling 
ii  iHtlBC  upon  tha  a«th  (I 
h>Tiaa  to  tnpport  tba  tli  tl 
man  dama,  ud  it  hu  a  jnc 


low  down  towaid)  Um 
.it  tMBUHtbdrUiU 
ofabffiat 
(Ira  tbla  •tntnni  ol  kIt 
'  that  li  BboTB  It,  II  ii 
jnaanro  ol  l&lb.  to  tha 
•qau*  inch).  Wbui  the  itan  k^va  idian  14°  abore 
tha  horlioa,  tbar  baoona  ntiUe  bacauM  w~  ~~~ 
looUog  thioogh  an  afanonban  "--*  '-  — *  ~ ' 
„..i,  i.-v„.i rt  the  pi 


n  tiiat  lit  not  ao  d«DM, 


m  put  of  oora-boi.  B.  Top  part  of  one-box.  O.  Hinga  fointi  two  or  tbraa  in  laoffth. 
udlaa  for  opaning— two  tni,  two  bottom.  E.  Ooie  bar  <rf  ouUBabla  iion.  F.  Piiokei  lod  foi 
-<-.  Q  Sonw  nan  ohapla^  ono  in  middle  of  lanrlh.  H.  Boefcat  for  shaplot.  K.LInathal 
" '    '     '    "  It.    L.  tina  that  mud  Ii  nnpad  to  In  fan  put.    U.  Wala  for 

f.  Tabla  about  2ft  Sin.  high. 

.    ubanfoi  9ft.  pipea  baiogabont  lift,  paria,  my  10.     Anin,  mppoaa,  at  eat-off,  jovi 

nUi  oidiaarf-aaTB  tlie  ooie  ii  not  appn-  nnna  indioatM  2(Ub.,  ^Tldauia  TSrtiaal  linaac,  lo 

_,   __,  , ..,..,,..._■  .1 ^  thatlha  pact  above  AB  ma;  oontain  BO  paiti. 

:  Now,  to  get  tha  mean  pzaaoie  tbronghont :— At 


■el  to  m7  going  mem  foUr  into  dataiL— 

.] — Bkla  Tank.— Tha  moat  dmpla  plan 
n  ii  that  ihown  in  aketiili.  In  thi«  the 
-'—"*—'   ii   dug  oat  bolow  tha  oiatam 


Mul  the  Ughat  the;  get  t) 

-•-• look  at  thai 

I  looking  throogh  an  atauai^aa  ot 
nea ;  U«t  near  ni  ia  Ifilh.,  wfaila  that 
lugbar  np  gndnally  daonaiaa  to  nothing.  Tb«M- 
f  oie  if  tMte  wan  no  air  npoi  tha  awth  wa  itumld 
aaa  tha  itan  u  low  down  towarfa  the  horiion  ■• 
the  nu  and  bmob  ;  bat  If  11m  air  bad  a  ffeaania  ol 
161b.  to  tha  aqnaM  iooh  ttuonghoot,  we  dunld 
narar  aaa  the  ataiB.' while  tha  ion  and  mooDWOtOd 
alwqi  Bpnar  aa  large  a*  tlu?  do  whin  the;  an 
ridug  and  aatting  baourna  a  denae  atmoaphOM 
magoiflaa  their  diameter,  and  it  ii  a  laat  wall  known 
that  what  will  nugnitr  ooe  thingwill  taxam 
aoothar  to  become  totally  invinUa.  Tniaiefon,  aa 
Uia  Blan  t^nnot  paoetrate  horiauitallj  tbo  aheatOM 
of  air  that  ii  ceatuig  npon  our  earth,  Ihay  mnrt  b« 

fnTiribl*.  — aUB-  OIZKX. 

1  H  right.    For  qoiok-aetian 

tbrae  ia  laaa  raaidoal   i „ ,   . . 

woold  be  ample.    Be  vet;  oatefnl  ti 
ooiaa  Terr  well  annealed.—^.  K.  S. 


[669G9.]— Fioblem.  —  In  hjdmnlio  taUea  wa 
Bnd  the  following  lomnla  tor  tha  diacharn  of 
water  from  an  orifice  with   a  oonatant    head  of 


aaoh  iotaraeetlon  of  a  vartioal  line  with  the  onrre 
abore  and  below  the  atmoepbeiie  Una,  draw  a  bori- 
lontal  line  to  iuteteect  a  e.  Thli  will  give  tha 
proMora  at  aaoh  diTidMi,  iriTing  in  all  10  pain  of 
raadliigi,thoaeaboTeudfto«abaluwAB;  adding 


Where  Q  Ii  the  nnmber  of  onbto  feat  in  a  aaomid 
thatpaaathronghiiiaoiiflo^  o.  ia  the  area  in  aqaara 
feet  of  the  otifloe ;  A  ii  tha  he«d  of  water  or  dapSt 
from  nrboe  of  water  to  orifioe  in  feat,  and  «  la  a 

ooDitant  depcDdiog  on  "■-  -'' '  " ''-' 

For  a  aiMnlat  hole  in  a 

Onrproblam  being  loflj _,. — _ 

ofeenaiodimeDeiouwill  emplyilaalf,  the  head  ol 
water  h  will  be  oonataullj  TariiDR<    Boppoaa  tf~~ 
ftraa  of  the  hoiliontal  eeotaon  ot  the  ejrlinder  ii  i 
and  tappoee  the  depth  of  water,  or  A,  to  be  diTic" 
Intothiu  layan,  aa^  A  A  in  dei 
tiaolioD  of  A ;  then^^  x  A  w 
of  ewih  la  jar.    Thmi  aa  ( 

\   feet  that  flow  In  one  leoond,  ^^  i«   the  nnmbar 


Bat  plate  it  wiD  be  -SIS. 
1  in  what  time  a  orlindar 

—'•--••  •'--^leadal 

o*a  the 

di^id^ 


1  allow  the  water  to  paM.  Th»  filteing 
la  aiiaaged  at  foUowB :— The  lower  part  M 
ibec  i*  well  packed  with  eoant  oharooalto 
it  of  A ;  abore  thit,  on  tha  tide  maiked  O, 
£na  wtn-watbed  gtarel,  whldi  beoenet 

a  (m  Ii  lh«nffi£d  with  tmaU  ehamal, 
omad  down,    nkii   aompbtee  lb*  Sltar, 

'%e  prinetele  of  tha   ' '  -  ■' 

[.IbeHen     ' 


Bm  Patent  Offloa.- 


le  ot  d^am  markeid  C,  and  Allan  throaah 
■  Mma  height  in  D.    In  tha  latter  I  have 
oaition  el  tnpply-^pa  (B)  ot  pmap. 

1— XiagaL— AttuUar  a  Patant  tor 
"  B.So.,  Plyiiiontb,"  it  wnmg.  The  AeriS 
and  •ell  a  patent  the  mme  at  a  taUa  of 
In  the  eaaa  of  tha  nla  of  a  bale  of  gooda 
a  perfected  br  d«ti*e(T.  In  &e  oate  cd 
et  a  patmit  ua  tale  n  peitaalad  bj  an 
nt  frcmi  flMjibarift,  tobs,  of  oonm,  regli- 

"imrale"  can 
"la  following 

^ iaaoldi^ 

latet;  when  oU  b  diMohed  addeoBunon 
to  More  while  pgadpitate  falli  down.  Tlw 
ikcHe  of  dhw,  and  the  lamaialng  Uqnid 
lain  nitnto   of    ooppar  and    nifiata  of 

^ID  wodi  ppt  In  flitar,  pot  into  a 
■ttt  tome  eartwuto  of  toda  and  malt ;  tte 
■I  to  U^  anongk  to  malt  direr.    The 


r   anaaiamu — xaa    mint 

iga  a<  a>  ipilu  of  Ton 

iiff^—  ihgiam  Id 


_ „ leleogtiiof 

diagram  into  ten  oqnal  parta  bj  vartial  linee.  TlUe 

"-  -' tay  7in.  length, 

" -"TgoSa 

_ -idinataa.    now, 

for  inHanae,  nwpoee  they  ooeopy  a  total  lengUk  i^ 
tbe  dip  ^nal  fa>  e^In. ;  than  Qdi  Icmgth  moat  to 
mnUpUeabr  tto  loala  pat  tqnaie  loob,  aa  fomd 
ttaapadanihalndisatoiipring;  dirlda  the  prodnot 
to  ID,  and  ranlt  eqnala  the  mean  pieanue  ner 
dlwam.     Diir^ard  the  atmoapheria  line  In  fidt 

Area  of  piiton  In  iq.  In.  k  mean  pcei.  x  ft  pet  mln. 
S3,000 

alvet  the  LH.F.— Yuu. 
[66847.1  -  Praaanra   at  Vat«r   In   Pip*.  — 
"-—lb  thit  It  addraeaed  to  Mr.  Davlet,  I  may  to 


ttoformolain  tennt  ol  A,  and,  tor  a __ 

^  ^  J  ii  tto  tima  that  eaidi  Ujer  wiU  tato  to 

emp^  ilMlf .  By  giTing  tariont  Talnee  to  A,  ao- 
oordlng  to  ita  oonaaponding  layer,  and  adding 
tto  reralta  from  lait  ezpraeaion,  we  ooold  get  an 
a^itosiaiatlon  to  tto  Ume  that  tto  whide  barrel 
takaa  to  empty  ibelf;  bntthiioan  to  done  exaoSy 
by  tto  Intenml  caloolnt.  II  we  eUDpota  tto  lama 
to  baoome  infinitaahnal,  then  ^  \  tooomae  a  A, 
and    tto    whole  time  oooapiod  in    emptying  Un 


Thong! 

pemltl 

watarl 

toadU 

acooraoj  auu  i.  par  mih  vi  uie  naoib     xon.  dbba 

glTOa  preMsta  of  lOflb.  par  iq.  in.,  or,  at  lowed 

point,  there  ltiw«M.  otloj  x  1  )1  -  appros.  191b 

Snppoea  yon  tore  toad  ol  12tt.  :— 


pomftted  to  any :  A  atojle  tale  for  Uie  preeanraof 

watortn  plpaala  tto  following— For  erery  7ft  of 

toad  Ihate  it  i^prox.  31b.  per  aq.  In.  premure ;  for 

'  add  1  par  cent  to  tto  remit    26ft.  head 


barrel  will  to 


Nowttaintagial  of 


^  it  3  y/tt,  t       e»preadon    fberelore  toeomN 


aAV*_ 


I^,  therefore,  we  fatotitote  in  thla  tta 


I.1-I.      _._ 

Ut  Dopper  from  hit  nher  lattofc 

— DitaMTO  yonr  dim  in  uUiia  a 


For* 

tin.  ripe  pcM.  it   lib. 

,      .>      ..    Bib. 

2tin. 

261b. 

>      >.      •<  361b. 

,      »      ..  49U>. 

»   > 

ToloM  of  A  and  M,  and  mato  h  -  depth  of  water 
when  tto  barrel  ii  fnll,  wa  ihall  gat  ttoanmbar  tA 
eeooDdait  takea  to  empty  iteelT  A  onivnii  faet 
will  to  tonndfnim  tto  abore.  If  we  labttOnte  tto 
*alna  of  K  in  tumi  ol  Q  obtained  trciD  tto  ralgtaal 


Ilyou  reqi^  tto  longiladlnal boriUng  pctea.  par 
iMh  of  length.  mnlUpIj  tto  dlaai.  in  inotot  by  ue 
piem.  per  tq.  id.  Kaowlng  tto  diam.  of  tto  pipe, 
jon  Bm  Ite  eeotioDal  area,  wfaioh  call  i ;  knowing 
tha  diam.  of  tto  pipe,  yon  And  iti  periphery, 
wUdi  call  0 ;  maamre  uia  length  of  tto  pipe, 
lAiaboaU*;  oaU  tto  bead  ofwatar,  A.  The  cUt- 
dunge  in  enb.  ft  per  lec.  ii  equal  to  Q  =  8 
X  100  \/  —  X  --  f-  it  called  the  bydrauHo 
mean  depft.  Boppoee'tto  pipe  flowing  toll  and  Ita 
dtaB.  Itn.,  M  A  -  sett  audi  .  lOOlt.,  •  -  U  iq- 
ioAN,  *  •*  Vtn-,  .-.  i-  -  land  ^  c,  J,  .-.  Q  . 
II  X  HXnTi  X  ill  —  1  onb.  ft.  par  leo.  approz. 
_  UokI  6  (Uloni  pv  ulo.— Wtiv  Bktib.  . 


tormnla,  or 
SA  A 


V*" 
Now  A  A 


In  tto  lart  ezpnaioa,  it  be 


original  level;  botatoi 


j  act  twice  tto  time  for  tto  mme  quantity  of  walM 
to  flow  away  when  Ito  barrel  it  allawed  to  em^ 
itaalt  witbont  bdag  laplanidied.      If  tto  toad 
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Oaatlnnond  Forslnsa  compliu  ol 

hw  leto  or  Vva.  Bii;tuBBe  lor  oMfle  Lutoi 
F..rrxcbanpe,  a  Mlii.  Blovcle.  baU  bw 

OrBuiaetta.  r-"'t  bs<„  a-ml  120  ffci  njcfir 
'  ffplenilH  Ivoi7-limijlol  Knife,  bert  dnjll 

[!.  L.  Oruin,  HLikcmi.  LeIcrHH. 
Comst,  by  Dlitln,  Loudon,  In   gnod  ptijtg 

Wan«d,  iSLu.  nr  JOCu.Blcyol*-  Eichuifro 
Latha  Hnl,  niB.  bcllnsiud  fWiii.  LoltoHMI 
tUsfa,— W.  ■hitii.  HlUtDa-iiMit.  WolitrUBrWL 

"  Xn^lali  WaollkiliC"  Wlh.  weight,  ti 

A  gaoH  bopk-stcorlnB  Trtoyole.  loll  >« 
■liRIi.    SubiDia  ;   nrw  IBmnatlii  ua.-H.  HI 


WuiUd,  Mia.  to  BGIii.   Blftyole.  in  ac 
Complrto  set  of  DorrliiBtou'a  i  H.-F.  V« 


THi  sgpnnrT  bale  coi 

,«l>r»wiiiiii  av  lnHrtiJ  *■  IMa  »l— i 
M.  /W  lib  ilrrt  la  Mr^,  <»d  W.   Mr  « 

UkUi'i    h^Bt     moniht-lnm    aptln 
but  Lb  a#  warU.— Hola  kumiactaRn.  f  r  aaa  9-  M 

PlktlAB.  —  Xtvt     dcHription  o[  SHi 
riatUl.  OiTUalai,  ud  BubiIiiii,  hhuu<  vKk  * 
B^aeCaQtjUalckaJ-pl^Unf'     Bpaolal  CMUhtAllcaac 
,     poat— Ktamu  taaaa,  lia,  Xlrkfata^  Lmla. 

Lunt'llaHifnolfdhousf  forToola,  Sand 

FanOlel  Beach  VioBi^atwl  |inf»,i 
'  piutQB,— Kaw  LoadoD  ErDonttitng.  flab 
1       Fretwork.— lUnatmted  CatalBgna  tt  er 


<•        FoisXeofps.  coat)«a.  <ffl: 
i     l>,  DcTucDl-aUMt,  BuiKlcrlaiiil. 

lb.    Sampla, 
Elairick-nU, 

!t«t.harmlo 

;:       OrgoiMtt*  Muilc  all  tho  li 

i.-?    "•-"* 

'       Ttollna,  MlKtfd  BnTarian  and  Frmrt 

;  £Ew:».p'Ats 

Si^i?";" 

;-       iaeotrlaSeii<it.lp.l>«iisi 

Its.  UkDckn 

t       Special  Amateur'*  LiBt  al  Caatinp 

'!!       Shset-lTon  Fiiaohliira 

for  Umiut 

lAtheel    Latheal    Cliuput  and  M 

fTotlca  to  Woodworkara.— At  the 

djiUJnf.    davecalbua.    ■rcnilFtB.     rrFt.catlLaa 
New  Prot  Smw,  "itii  Mln.  Sifd  aj», 
u     adiptrtSicatpUnuoikminilaiHaiictJtKliBltt 
lAthe  Henda.  naaily   new.  ."'">   ^ 

Z.a,the  Beda  Caatinn.  reoEb  or  pt 
ij  gtk*Tp«rt«  H™ilii»ilM»p»»r  tatalff^ua.— Hal 
I.        TorelKD  OoirtapondeiitB     aeudlai 

angllah  '*°^"  "'.."'g,  dofc-tipU«  i 
c        Latter  Oopylii 
9       UnaliTooiiia- 


EM&LISH  ICEOHAMIO  AND  WOBU)  01  SdENaF. 


B«1L  tat(ci7,  pDnh,  ud  SO  judi  win, 
et  Ball,  1""*^?-  V*"  rni^.  •talocd  ud 
BeU   and  BfttteiT  31>ker.   lodtaun. 

Win.  10  to  IK  1i.(d.;  10,13,M,H^t 

Ball*   ■ 


tliin  (or  Uatnr  (ChuUT'i),  *>.— HlBTUI 
W.  SmTTj  Hall,   munlutnni  oE  hU 

U  Hullliie.  Mia.  pliM._H.irtt,   0 

ip.    PbolD  hiL-IIikiitBiu,  CktlKUam. 
«,  7d,  !•.,  li.  Id.  I  elutlo  M,  Id.  toot ;  Bin 

model  liooomotlTa]  in.  «Id.  lou  h; 


Pattern    VakliLK.   every  dc«ciliitl«i.     Bstiiute*        Stwamerbtr'— 1'>»"B''0(^'™^"^"*°''*°'°^<VPl<- 

bH.-I.  D«TOci.  OuunTl-mtuni^iIu,  l>uk-nn>t.  Snbr.  h*  dninlHjl  •HTlciabll  1>   OTcTBKiUitkladlrtnHU  katU, 

"  Homo  -  Washer  and  Uangle  combine^  pctm  iSa.^^^ 
uM, o»t         . ■<■!        u u— UM»ocm.  rijk-MrMt, Bull,,  Batfei  Plana,  pollihad  mihogMj,  eight  tosu,  inlt 

ObemlDale  and  Apparatni   at  lawait   prloai.  nuimut  TiMrr  Ui.    Fint  IT  ».   kiuDhi  "  cuhu'i 

ltupI«npIr.-Oui>wo.i,,CiiHDI.I,  UuiUiJBlrmliitiB.  [IRott  of.Biilu'i    'UoMnlal.  M.-(lii>ini>,  8«lk  PMktr- 

LouffUboro'  Dn-  Plato  Cnmniuj-'i  Tn  rta Titan  "nn  m  or  *"■  *""■"*■■■■ 
B.r»liouKW,H.M.iliii|ip»i^  iti.  >M>,  .lu  iHbH-        Force Ptuapa  for  tanioK  «  feodlng  modd  boOen 

tlaru.    CuHuft  pud.    HplendldiiaaJItr.— l«.C«uhvbDar-Ua*,  k— J.LucM.Haidb  Tlav,  UirfltU,  itBAInA. 

't'  *t     .!.__.    ,,j         ,        .  TUB  "Bntllah  Keobanlo,"  from  IBTB  op  to  tin 

Iiatha,  bsck-mai ul  ilMe  and  inrfiictiig,  lllLn.  centra,  rHKt  lu«.  Sanil.  ubgn4,  nik  IhIIm.  ulw  *l  —  «■. 

Comblnsd  SnKiiiei   and    BoUers,  »,  91,  and  a-       BnlHir  ll.m»L  narri-rt  Bindltlon.  QoTeninient  ilghtBd. 

h[in^  law  pilcn.~»,  DndJrT-nail,  WnlUmrnvkli.  »,.  ftaf-    Bu|fu.-J.  J.T  ,  UBU<i>  Koiwh  Cua(nd(<. 

Batemui'i  liln.  Astronomical  (>a1m>maUc),  nenl;        HodclBiiBiBe  CaaUnsa.— Harliontkl, : 

uw,  luu  iTipiEiii,  gitdFii  uud,  eon  Wi-.piiH  Ui.— i>tiD>.  (««»l,  BwB.ud  lUiiu.  iSi,  naBp^WKii), . 

Enslna  and  BoUar,  cj  Under  Jin.  Ijoro,  >)  itioke,  '•"•*'<■■  lUMkr^ 

MloroBOOpa,  tour  puwctj,  apital  laitramaat,  tB>.  ;  S?Il°.5SftlT« 
■-ru,i™tm.   '"*'   "     ""■■     ""'-"■•«~^       "■■       _oi,,„i„j,. 

Parta  of  Trleyole.  mbber-tirad  wlieals.  roHor  b™r-  .ikIi  mw,  Rm  Hi 
i.tfc«.-w.LLi^..li,foii.,^«™i,L„.T™.i-ro.*,M.  MierMOop*  OWeotivea.- 

^Braaj^Name  P1»*J  p*  "*"  *t,™B"™l  P"*!"  "  i'g^iMl'MjSrtS'^ij^oSSr' 
'™"*»*>''                                                                       "'       Two     KTHptnre     SolDgr.ph     1 

Bniluea,   quit*  new,       NamePlatee  I.ir  b«in,  lln.  bj  !ln. :  mnm  U.;  n*™  iBiia«fr«.ii.M.-««M»»'iiCo..cauKii.f™«i.i 
,  iirJcnii,  •«..•;«*  at      odB-a.i..  .4,-K,  i.  Umlp^duit,  QniifFU  itoih,  muih-       Ponwrd  WeaatlTea  nni  hire  voor  Lin 

■.S?F^Ui^S5'^.,'S  i;Sr'i'?.SJ*°^",S°'i,£iS.''^      Bolgnph  Lantern  Trannmranei:  " 

Lpplrir.'l.,EutHo-lM'..rrhlll.        '  ,  i™         -  J^J^J^  pl»t".  '»•   '■■   M— *"-"'"  D°-.  ' 

Hlodle'il.iat  ol  Blectrieal  Aiwfttu,  trM i       T^e XlnaUo  KnKlnearlns  Oompany,  M  ud  IT,       Karqneterle  Frieiaauid  Fi 

lo  tor   Btricg  B»ndi,  8d, :  Bind'  P»rt«,  M       Dynamo  Wlia.  H.  «rt.  net  IK    Liop  Wlr^  M*  Id-       -  BedfOnt  Oatalorae.'  "  Hiajtli'i  Colonial  Ojtlar 

KTom,  u,  Ch.pil-iU»rt.  WblutiTM,  »'  "lUt.    Pii.li«  *..  pwooiwi.-hi.ttK  CoHi.ii..  iiMipl.t«,iooJ  co»UUoB,-».,l.Cm4«n  ODtu«il,aB<B-nai, 

menl  nrw  ud  urond-huid,  from  »!>.(*       Iieolanolie   Oetla.  boit.    Xul  1.  lil<. ;  No.  f,  IM. ;  (■V.,La«din. 
ri«i»,tiifip.ioci«i,-Ti,B.  Bnw.,n«i«iworth.     fo  »,a=i.M,p«iloi[n,-itmiici;.Mfu.i.  Olroolap  Baw,  inperior  trsaJli  looond-hMul.— Apjjj 

ftrta.— Wheels,     Cren]™,  fitandardi,  Bodi,       BleotrloBalle.— Bu«  qmlUj',  worfciniuuhlp, oppoK.  '         '- '  ""   '  ■■  '"* 


and,  (rem  Hl°. '•«">■     jJJSjf^j  Jf.S'SJ^^^*"*'^;;:;^.^^!.™.,  K!l™;       Lathe,  aellg,  Sonnonllari,  10  guliK*.  *iiu  Ht.  bed.' 


Tioe*  for  Slmpon  or  Planen,  Mwral  Tetj     t.f.                     '                '  StylogTaphlc  P«na.  a*,  eaili.  postaRe  aL ;  didbI 

"""'"■'""""■■                                            The    ComDrshenelT*    Astronomical  Kap,  ■B«s>-"'"""*o°-.  viaduct  rtiwl,  Loa*a.,a. 

.Botlen.  *Q.,  two  or  thteofoc  «nle.— Stale     hmuudnt  Uii  lun  tuldib  u  vriuin,  anii  Iwiiuuc.   f^rtr.Tt.  Q«e  Snglnea  iimplo,  cheap,  and  rollable,  i  M.-P.  to 

u           .     n«ii,          t     mi,        Mwo                      idlnllnrit                           at"'"'                  "i    .             «•    "V  .  H.-r.- W.  aid  J.  B.  Hitt,,  Turk. 

■M-iBw—nn.,^  i™  .,1..     hY^^.  ..i.n  11^™.!,,.    B™  PhotORrapha.  Scottish  aceoep-,  7  hj  4,  citinordlnaij 

iiSi^^f           (  M  ^.I'o     IB      wHji^ordM^M    'haiMi  "'"■  *'■  ™» "^"it™^  Pbom,  laa,  ifoBfale,  Olaafaw. 

'^^■SS^w^f,  with  Inin'i'fi  ach?»atii  c^aaiar,  clEur  OelaUoea  for  tracing  maiiic  laaCom  sUdM,  4d 


1    Wlra 


Bin«#.-l-inan,    £1C ;     IJ-man,  £30   rauh     jufe7;iS 


Xaohiaea.  T 


Bleotrlo  Motor,  Id  pcrlect  uouditiun,  hiTinc  oolj        Bouch  Lathe,  31  roatie,  od  voodcn  atiwd,  omnplole, 

MBBBBdlwoUthmtUlH  i  will  UlTa  Hllll  IU(<  HWUt  BU-       M.— Addina  ai  BbDT*. 


rt  i»  law  J  ioi  Mimm-OB  .i!w  at  J  i^.u  uSuS*  ""■"'  "•'•  *•■  •"Ji.^W.  »■■»»■",  o  owl  itrWfi^!  Sewlnv  KooUneB.  ^""'^  AppUanc^iJc.    i 

Oppermann  Broa.  begtoauiDunootbai  luu^^a^rtst  >iiik°i  ani-r,  L^f  ■  Dua  drt^uT^ad  Important  Notice.— Trj  oac  ot  mj  SoUaw-Qnii 

fbUBWloi  food!  rn-aalt.  prin- to  t(ncktaklB|,ai  Urklr  4Blihrd,fllckF].p]fttad parti.  OBLLFai-w,  price 41  Toi  BkBi  raiort.  «a rraBtcd-    VFlll  k..  eicuuad  IT  Bot appmr*!  at    i 

d^ai!-OBf  I-U(bt£ip<iUiscnt>IDiumD,h  piTct,  O  Ta-xddriu,  l^oi,  n7»llli.itncl.  LoieUa,  UIiibIm'  frsa  la  Id.-AdditM u  bclcw. 

I*>»»chj  OBtUdo,  do.,£»0.\oBHldo.do^j*U  hua.  WnH 

<ia.».i»     ..i»,..ti,,.      .£«..»,w^  Splendid  Foot   Lathe,   lilu.   centre,   Ifl.  gap  bed  B^ffJSrVSt 

Idllavt  lUdiaf,  nTfaclbr,  vCBw-CDtlldf  .tka  iptedr  aad  rohrr  orarlnf*  BktfflrU  workui 


rtM.auh^l»,BI.Jshn'4r«t.Claih( — 
PlmlBg  HwhlSM,  latbc  Hiapiiia ' 

(t  at  abort   Is    nparato  puU,   nD|li 


Harlaia      BkiOrld 


Braaa  Door  Plata,  9  br  t 


tor 49 nuni>9  BouBhensd  GHaea  a  Urge  nuuiltj^cutup  » »ln. 

rrf^O^bliuiii"^' Waciitne  lo   pro  i^i^J^J^^.^.-JiJ",?)":,™*:  Irll.'l' ^'^^^  =rJ  J^-^-'^^""- ^'■■"""^  7""'"  T           "1,   " 

lackalha.  .aaper,  mULUt  BaUlaa,  ilMtli^  aai  i™Em;  Val    "iVl.  to  (lui?v"l"™j-o\f,'ai'iS-?i.lT  "crt^  Water  KotOra,   for   iBwilUt  niach^    «|U^M, 

and  Sepajate  Part*  rongb and  flnlihed  g"*  *^  "'"•■  M^'^-U.  W.'.NVta'  VUim,  iLBd».«i™  Fan  CaatiiiBa.-taimiTBdB«(irtef»4Da«dm»;  aita 

.Ut  w«>,  duae,  [gifiBtt.,  «.   Sn  mlud  IM.'  Ma.,  Ii.  i  >lB.,ti.  ^  9a.,  la.   DnwJBfa,  Id.— iriBnu,^aflMn. 

„,     ,  ar.^"lJ!!jf.!PS^,?J":;^iri>i;iJ~"j!iSeS^''''  water   Motor>.-Co»plrt»  one  hor«-po*H,  «, 

■.    Borins.      ScreW-Cnttlng,       Planing  "'■    "■  ^■^■"■•■.o,  a.Kinl-.trwt,  DtoilHHB,H>nok«t«.  uui.It.    aaaiUr.U.    EHklk,  «t-lMO«u  W.aaiaa,  PiaBoB. 

™B«:;-  "  '^"-   "°"^  '"  '■"'"°"'°'  „^*^thi'^,™15^J,"-  '■'""r'^.'MrS'bS;;'^'  Motor    OaaWaw,   oMttiOMlM  roi    Boetifc    B.IU, 
...B^....   ^....-  ,._     w»  ™.:to.%'».,b.'o.K?Ba..^mfBlrJjp^.                  •  ■.t.-l.fc««r™-«E.,.lBU»ltTC.u.,Mi™»koo-.-Ka.a. 


ntet»   PhotoKTaph    OolonrlDK,   aoel;  L2?Sy<£5>toS.SSl?^uwi"iJ™''!!!}St*!!!SS"S  Wlmrteiit  Infiuanoe  MaoWne^-floI.  Uuitfu- 

7_*a.e,W..  p.r0,.i-i,ra«5ide.rau(oO..ti«;  l^^nb'Vi^SS    W^  Ik  "Mtb^wtT-U,  "l«.  «™"   ".JS^'"  ^*"*M- ,  *lS^d'oi"^SL^  " 

■s.sil.iw.Ssi's.!  .iiS'gs.'a'£,:K'.T,"„'s;;i:iki;ri£  jw^wsS^vKKSsss: 

(tan.  Ih.  Sd.     Obi  koiBi  power,  tn.-Ioaiii  Spnamo.  20-llglit,  at  alioTf,  n-qiiires  1  H.-P,  £Se  Aber.. 

"•■7™"„^„,      „    ^,      „     ,       .      ,  ""•■""■""•.Uk.-p.iJi.-K-A.L...  Wrlt.(orKlxyr,Mendh»m,  an4Go.'al.tt.».w 

»— Bench  Drilliot  Maohloa  Oaailagi,ti.9il  Motor,   Lep-CluistvT    I'nliut,    Iwlt  li.-p,  iplondldl  aad  r^i»d  Fiin  Oil,  pan  »•  t  itaBpa. 

a*SBiiuOutiB|i,>..td.Mt.-T*»i>,]ii|ideid  (iBiurd,  wj  dririBi^'oUtai.B  .i.ih«.  UeqairamuU  battn  DrlUtof  Machine,  S"!.  f»«t  and  llow  Fp«da,  Cheap 

it;;^^«.^ra^  iik^i^^Ji  .,£:2,Si?Bri^pr''*i^*in,L"."^.'a«kXJ?;  Tb^-'^L^^-^^^^-^s^^.' t^-^j 

[U^-lenaee.  duHliT.  lorkaklra.                        '  1^™'".'^.  S.  r.'Bi™>Jiii,  EotlBiwMd-hlU,  Olonctiln-,             ' 

KHftSf-.^u'^Sitl'Sl'Ife^^'iL'  A.'i™";.:;dl?-l*S"?-?5?'i!S,S^o^3^1'A.'L.."'  "'  stedWan.e^Btamp..^«d^lKrl.™..__sljra™j«t)_, 

.  jiMouin'.J^To.Ti.,  n,   H"bB.ad  "rtMi  chu3ter-a  paitDC    BleotTO-platlnr  Apparatiu  hml!oio««i*r.""''^''"'°"'"  ' 

ni^apSr.inr*'Re''Ai™B"'aiE™io2I"iiiatad  ^JSe'dSo"",  I'Sipti'd;  tUm^E'.rt^'""'"'' '  '"'  '"  Improved  hal^hBtM  Water   Motes*,  raltablc  I«r 

y^.'^S^'u  «jJt,l!S^?  £»S^ *'^ '*'  £iI^pli»''il°'T«;™Xf ""f'E';T..??j^^^^  JJon^leto^ct^of  cit^^^frj^^J^ ^Ir^L'Hl 

da ''  Walts.  4e. ;  reduced  price,  la.  Id.  po!  Oaa  Bnglnea  1.  :.  .-vn  I  i-:nv,.    Simple  and  (tnoi 


Dynamo  Caetlnsa  (Mr  ^tone-«).  6 


h  bS  beat   flonCB  and  Pieoea.  pott  tte  MioroaOODla  ObJeCtl.~.Vn:iiutIty  of  E<l>>lmODnl       Enukei,traaBjoB>,  ud  krau  bew4np.-l 

Ian Lu , Choick-MiHt, iiteiFoal.  tslMwldehtaii.— Wbiti, JT,  YDik.iifnt.SoltlBtkam.  Lor'-itntt, LHdh lorkiUre 


gHGUSH  lOBCgAMIO  AMP  WOBLD  07  SOIENQa 


BlMul^  Mln^  Iktet  ImprnemcaC^  perfsiTt  oondltlan,  Snwlan  TrMdnva,  *c„  for  loTentai^  ctaHpud        OXTMn  OM.  mmpramd  In  eyllndented 

n?T^        PUW>'u<  'PPlT  >oJ'  B'  BsBiiiu.  II.  Belnto-  >H4.  —  IM^it  IHpuUHIU,  Co-0»a*Un  FUnt  l<aie7,  M'MII)!  UsUliH.  —  OuiMaa,   (MrrHiM  Oh 

OymotioB  P»Mr.  W.  pcuheet.    apMlmnHree.-  Om  Burlna  tor  itla,  qnite  nsv,  In  Terv  ^wd  order.  ..OxygMtOa*  eomjireMed  Igto  Iron  boWii 

11-horM  VuUobI  Snelii*   toA   Bollsr,  complMc  P^r     Hoond-liud      TeleBT&ph      Xnatmnunti  ontnaSt^.-Cuiuonln^^tuuv-biiUdUn^ 

14«w SonBontU SnffUMi 3|UL CTlinaer,  fiULStroM,  -■          >  n-tuMnd er  b»B*r3  nu^  to ■<»«.— A-  KBi--- -" 

nntl  *lwb«;.  jO  IH.  Uin.  BAXtUlt.  by  TioDghton  ud  SItnmi,  forutrn-  ■teM^i.IdlBTUii.iimi,  ul  u,  a.na«n-i» 

P»Ir  o(  Jt»rllie  Bnilne*  ibont  IJln.  CTUndere,  1  "*~           ■ -"■—               -       •™ 


DDllond  Telaaoop«.tiDn  quotity  ■mumtiu,  is 
HoIlKiiiUl 8t«m  Bollai.  fin.  piste.  Ut.  byUt-Sln,    "«*"■  H*"«>— •'■.»."'"*'"«-™*.*-W. 


.-IduOoil.  Un.  .pirk,  TOlMdia  a»kti.  iie.rlj     *  •»-»^-^  l>o..i«™.-*«tDcn.=,ii«Kii. 


Zndaotlon  Ootl,  Un.  ipu-k,  iplendld  mckc^ j 

■•ir,irItkii>n<i>Hr,DDBpi«>,fiiii— uiboT*.  Th»  Anuteiir'i  Oaa  Bnvlae.    Simple 

Ohmloal  XfltortB,  Bnlln,  TiM  Tubes,  4c,    One-  wSl^fcfit,  iuSJEJU*^^"'  '  ""'*-* 

nnn_i>  TlaH-a.^  ij,~  r.!,..  ~,ii.  I-  ,.~j  «.«  ««.i  ..  DonWe-ojlIndor  Oms  BoKlne,  Impulse  iwioe  eTsry     • ■ 

liim^S?i.w''<uS»iJ^^SiM"^^!£i2'"^'M  ^^  hotie^wer   HarlronUl  Bniine   Outlnn  •" -^•"— J- «""■'.»"!«.  ™,«'»"«-"*~«.  I* 

"BnfUah  HsohmiilQ.'  uy  buk  Dumber  3d  eub  The  Amktont'a  DrlilinvMaokliis.    Cutia«,3LM.  cunos,  Brtiioi.*'  "           * 

VelilirV    IroUitc  •iv>.-8u>».n,Cuk-an«,LrtcuUi'  '^">.»^I>"-lM.  »  "mi*-*.  IXi"ni«n>»,  »^  dor-  WmtBd.  plBn  ol  weU-wuoned  Btrmlght-B«iDB 

*2^^2.2"^b.T'SS?'i^'!^.^.i^H«  ^i°;  »"-  »   Drmin»  M«ohlne,  «lt«tl.gf..d  metion.  •^''■S:^,,  ob.erT.torv  te  Mfttel.™.. 

■D»^>tw<iUu  IHI  (.lt.r,  k.   M.-«u..BUT^AiS«,  «".»«  0-to.,lU.a-t«.  llSi.'l^bS?,  lSr2l«i-.5Sl!»SS'.?lSr 

mntUMM.-  lAnach  BngiiiB  CutlAn,  Sin.  cjlindBr,  lis.  M. ;  pi.„„„^  w.„wd    is.    t-,  sfb,   n«  nuiuH  ^ 

MW.  fries    Ik.   U.      B«,»lB._I.«,u    Cmi.   BriihUUsH.,  TTsB  0«t»,  HsmOMsUr.  ^^ii^'tiSiiShSi.           '           ■«»*".*« 

«^><*t4»v>1i  li  nl     r..,.i.n^i..  n-Hif  *.    mrj,m.  *i^-  ^*''-   0««tin(«.   31.   M.  per  set.    Dnrtng,  *  Winted,  eeoond-luiad  Tin.  ecrew-cnttlog  ItXi 

—  *"■-' —  *   -  ■  '—  Ohnek  OMtfan,  U.    Porgln™,  Is.  M.  Wiuied.    ■■  Mn-lel  -    Printlnf-   PnnB.     Gdsbi 
-    Ihiaiiiranii'.iriatagrta.IIugliHUt.  periKtsriB.— tn.CrraUlPilKa  mad.  Ludgn.  LI. 


PotmnluWoikedOnttorwlsdlngDriBiiusud    I**"!^ 
■BWw.lHnWe.-j.totM  c-p.,»  rtmn.  DnnUfsudlM-       Un. buk-geared  lAtha, Mt- *Ia.  bed.  CMlinjs.  He. M, 
tnmttHmtt.~lt.lmM.  DmHaii, la ■oumi— i. »omMi  —   --    -      -v     .     . 


^^nufcmo*  p^ml  taproTraenU,Ho.3,lM.     70e.-p.       Model  HoriHiDUl  Bngliio  O&atlnca.   liin.  by  Hn  *' Wanted.  Vols.  xxxm.  snri  XXXTin.  Ei«i 

DyaunoBi  best   im&Jl  micblnei  in  ths  trsde,  ud    tan,  MsnekistsT.  BiihopAncfcimfl. 

.k_._>  J..,.!.! . — iwi — (.v. I.  u  iv_n  i .     »    -r\ . —  n.  i-ninirs  sa  soft.  eouDd,  md  "unlled  States"  BdsIiihi  Directorj  'reeenl' 

^bfs  E^iUtut  MtbjQ^d  P«t*Iariiu>iTiL,BukuUiriw-ns«,Bu>f. 

"           ~  jiTenton  to  send  p*rt!cnl»n  otln™ 


DynUDOB  for  Home  Lighting.— t  llghti,  B 


(mo^e-llghtd^uno).Urfnj«^  2KStr^aiL£l''rt.;p'°i!r "ui^    *"lS£^*.™? #Si 
tTnlTen»l  Trftd«  ud  AoMiam    S^plr.— I<m- 

M    Htsi^tas  i  UfbL  hHt,  sir,  irafi  seelof)',  isiTssilsj, 
LiHiisteTp   Pkslscnpsr.  fto.  Vkaliaslt  u^  •■kH.— Ouunx. 
Dynamo  Oiutinffa,  iritb  lusiuted  umalsna,  I       Prlctionil     md     Indnotlon  SaohlaeB,     Plites 

t,-p,.to.  .  H,  tkM,  i  10,  «>,M.  1  N,7>.eKk.— B.IssB.  Cjllodtii,  HUnla.  CosiBelm..  olsH,  VaIt»M(fc.    Uuiilradj  a 

SyiUUno.    tamlanted    innstnms,    no    hesting.    Ten-  l"*""  AtMMiiflis ;  tialt  Fsits.  U.ilbsrt-ilrMl.limoiii.CiiHlm-'iBS. 

tDst&c  i  ro  t.-t;  IX.  s  Ht  i  taUhKi,  a.     WaiTsawl.- H.       QoUa.— Hiperinentil,  Btslstuce,  IfedlcsL  Djniuno  CundeTuilton   ou    Gi^lTsnlied     Rool  -    (H 

ItMi  BsU,  Taltinplir  CtalisiaMln.  ud  stkH  putpoiti     Vsiddb     J^JJ?!^  '"^11  JJ""'''  w01*-T,  Piujarsi.  ?fc  Os 

Dyaamo   Kaohlnoa   Bapaired.    V»  e.-p,  ti.  *"*™-  Wsnti'addreL  of  Snlii  Pin  KinatsctorBi*.- 

MotDii,witii<rin,iL(d.-u.jDn.,  ti,  UKh.nr..i,LssMtk,       BatterlaB.-Thoii«ndi     Ughling,     EiperimentiDg     i.t  w  ^»«  ™d. PiiiitM*  i™^^^^ 

jw  rtslslMioe,  JSSSi;  iSSf'Hd  ^o£5lu         '™-^  *="■  *■  *"■        WouW  -  flacVwoodmsn,"  who  replied  to  qn 
h.  ^ii.*"       ■       Dynamoa.  Aro  imd  Glow  Lumps,  Eleotiio  Ijutenii        Hamonholdi.— Will  "  Jerooin  "  Undl/  sand 

Zncaiida>a«nt  lamp  Holdara,  new  p>tteTn,beM  *"  .    c.  «  ^  jt     ^     SuiordT 

U  Iks  Bids.  Ul  loioi  i  isBpis.  pan  Ens.  Is.  u.— Tass.  tt       Wlrea.— Cbwpsat    Btoree.      Mew  ud   Hcond-hsnd  fiittlfttiOIlS 

■"^  oSi'SRSf  ■"""•■  '"•""■  ■'»'«^">*«l*<»™"""*^        Medical   Electricity.   M«gnetlsni^-A»iln»nt 

launch  Boilera,  «ln,  **ln.,  mnd  Mn.  bo«,  rertlo.]  «"■""■"■  ,„^..    „     .,„     „  ^.         ,     irlt*pij«l«lui*w[M«,«i5ilsn  aees^wstr..-, 

sU kHisssUi  boUsisi mpeUen, *t.— ■.•■UK  11.  wsst-iinst,       Aatrommir-— ^  S<»lBti s  Uontblles,     nonibei  good     IisT»Bui:n*FtTSic£HHim»,pimga(k. 

&ike.ir.a  8ts»ds,T»blnf,OMhB«eki,0liclsi,  u.a.'t,BTspla(ai,ni4ai  ™"         ■  ■ 

HodelStaamFnKliieB  made  or  repaired.    Separata  PiIsms  i  otssi  pstia. 

iSSSmS.'H«K.SSk"l,S<£"^'"'  "*  **""■  "■       Tranait.  Slln,„^  Cary.  with  circle.  ;  good  3,  »i.  1 

^^^^^^  •^^'  Tslsstspss.    HTsnlEsisstoni  gltstTsiietjiitlimnitsls, 

sniiuaiassia.   u  1U.-S, laiu  us,  wsimstoi.  PeisnuMEse^ST «Jui70tlwn,«,is,iM.  narlTillsdeaHp. 

Hardy  British  Fama,  inclndlng  Asplenlimia.  lAstmss,  vsis. 
JSr^lt Si^id'  'loItt's'lCelfn  BSi.lli^ls.*"SS, «"w!       ^.S^S^ti'^J^  Perainbalatoi^  Prismatic  Com. 

IM,  ts.  BeUBlallt  asBSd,  turlsft  rallL-^DSii  Bussi.I^lilds,  Psssss,auUals,Diswlii1a^niKsaB,aiL 
*"'■'-  Iianaaa,  Frlnu,  Baeealm,  ObjMt-aiassea,  XfsplMM 

Qordon.— Solid  Bionia  Bon  of  thl.  Great  Bsni,9Te  Vladsii.cslU.  TiHat,  uslu.  Bedit,  Jitals,  OrtUsl  Olssa 

biehsiklis.    Fsst.lBstsmps.— MsXL,  B.SI.  DaTtd's-nrHt.Lsa-  Tsols,  la  »«aaUtUs. 
*™-"-''  KaoUaeTT.— SsTsral  load  lAthea.  Lithe,  Frlnttng 

Oordoul    Gordon  M    Gordon  I !    Solid  Bronu  Beit  itsMiai  5-sssjnsiy.i  M^.  wkesuniiuag  BagiMi,  ■«■ 

pacp«M,MittBps,trH.-nsu,l>.BI.l>aTld'i-IDm,8.B.  MutAals,  Vlrs-OonslagksibUss. 

bpaloraale.  cheap,  sncral  jobbing  fotmU,pn»M,  ,  ^^S^'L.S'^^^iJ^Ii^'l-.uJlH^^^^^^L^ 

tJa,«s.  8pselMBs.losmp.-0uis,-Ws&iiss*?,ipe»iir-  ]^!^%S^tttSr ^  ^^  ksUns,  eyilndsis,  gaagss, ■»..». 

HaU-pla(e  Fortralt  Iiona.  good  a.    new   eom^te       BoUara^-Conn,  Iron,  Boat,  locnn,  BaUi.  KKcbi 

-iSrt{4Sr,J,'ajlSS ^H^.  \i^i.^J°S.^Er"  Ks.t«,i»saillai,Hi«rB*th,Tt«latFaisH,(»ifSLnt«>i 

Pipe  Ortan.  4  stop.,  )U  pipe,  wood  ud  metal, ' 
OC«T<ipsdals.--jr%iuiM^0,  HssKsi-ibnt.  DuUagUa. 


Oliaap  Frlntlnr,— BlU  ^eada,  is.  1,000  ;  Kemoa.  Wbaala-—nT,  lathe,  Saw,  Bnglne,  Dynamo,  aearln;  gg""','°ft?jfji^ 
taM.  llssla«wOsrt^B.M..  tanlsgs  paid^Buus  ud  Oe..  Fslwy,  mask  Msiisails,  Laige  iFrtsis,  Bsailat,  BksMiI  uurM^ar^rfUluTsiii 
»-,._^._  itssisTds.  TsiliM.  Js-sUsiy 


Amateu*  and  the  Dad*    npplUd  with  Dynamo       BoiawSMul  BolU  for  lUehlnlsts,  Uodel  Uakm     J^^^{S!i^ 
OuiDsssadsTsrrdMitiMsatfKlnlsi  MsetnetlmHsest    IMiMs.   tsapleN,!!.   »aiw  Flstss,  Tsps.  Oksssn,  g|«ehs.       '^L'SSfwh^'^ 


BnflBeer'B   Tai 


:^  iZSU^V^mT,   tfii;£lirii»r«  TC^T'  Z.«ua>,  Oil  ud  Ume  Lig hi..  Qas-mskiog  ud  Btorlnf  ■..  L  TsdrVtsltT  TMsh  ^»al±s  l^aulr  H  tmH  > 

..Bsr^«d,(*.bi..             "  *p^n*Aj_;..d«iu.»™.  8«ii,..^..«.dFh«..»,.  __  ,.  <^,.X"ffSa.An- i.«..,m«s-» 

■^f7'i«JrR'*rf£i,tif^U*l5iiiiS.:  8iid«.-Bnp.rfar»tat^.«ni.ud«f*^s.j«,tiiio  'J  t  Ssf^. KS fefSffA - JSpt- 

Ha.,  IS.I  Us.,  ^.I^L-Jiui  sMl  •n.^erth-slmt.  liwa™ss«*selL>a.  •aUlid  nWlitm  tor  toi™  sad  ti.  ptBiiaesi  y,^^T^*j^^,^y,.^-|',|||,|,,||,m 

Clnnlar  Btooka  and  Dlea.  tor  cntting  a  fall  thread  Prlama,  Nicely  tight  ugle,  SHctnacape,  Csmsn  tI^^wilSli?S^i^MiSS]SSm,'i£lmi 

alaBssnuulsgdoTa.    Urn.  1  •lup.-Jiui.  LsgiU)  PJ»tsr^  BMlpkiEi.  AchnMatlila«.  CiluAlcal  Lsassi  Myads.    Hm  ^mjITj  fi  III  IrlHiSTl^  rtij 

8tookaanaDlBB.™™i«dqnalltT,Whltworthaiia  ^2ZL»._!m  Vf™™™..  tm  »™-,ri-.  Ohi-t.  EwiSS^Hyj^MthaaJ  nhad  ^giJI^gi 

eMinsiT  sigsisi  pattsias.  -  isui  ud  «M,    Xsia.stnsi.  „  Fr«a«ntB.— U  lUcro«»i»,  lOO  AocuKile^  ObjeoU  i|h,,wwitii  Mbnrii^S  aSwlf^Bl 

Ibssi^                                                           ■                     ■.  ^M„u.P!i-ei.,  Ooa*«ssis,(BBd.,Boehs,  eacspBoaaurios  .SsirrtSi^^™^            ^^  ^^  ■■™" 

l4S£^>.  ^SSi^JtosZ^Va™-     C^.S«"  '^t  01»«tatry-HttiBg^np  of  complete  I-bo»lori«  ?^^J^  .«t  .««  «-.  KHgig&li 

Ahct. OitB TsBSle.  LondsB.  CoBpa  Tnsgki,    OsikiiJdsn,    BttUs,  BMki,  FoTMlsin.    Mu]  "•Mroromr.                                                   . 

Jri£:^,??J'«n2S,i?!».=^,^:2SS.i°^  ^.^^J-jZLect^udBa^wmr^^y.  W  ABMONIOiMdAinMar 

Bcoipe  tor    Bel(..hinlng    Waterproof   BlaiAiag,   7  ES,"--^ -"^  »«""-■-'»*»»"»-•'•"  "»*'-C"-  ll^fc  ,„srt  i^rtsj^V?^** 

.M-,-.n.»i«"di»op™.«-Be.k.io-.  CWl.r-,»1.0MUteLIW««  Depot.  Htaaad  "w^^SS, rSWHSgj 

ta£J5^^'7l'!ff5KriS^,fJL"J,£Zii.^JSSrii^  ££2*  •-»-Ht-*  isOas^^^t --d. ««  b«is>  £20TubaO(XW 

^JWatch^JUpidmj-Kew^^Cylln^r.  ^PJJolAi^  ^  „'^'**^f!l*'*^^b J?'^  _Si,'"'9'^''"'V%  n.T^.^  ^^I"™  KIBnmi&' 
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COMPLBZITT  IH   HACHIfiEST- 

ria  often  UMrted  tbat  a  piece  of 
mftchiuery  or  apparatiu  ia  "  too  compli- 
oatpd,"  uid  therulure  not  to  bo  trusted ; 
but  if  the  judge  who  thus  ghhly  coudemiiH 
u  subjected  to  a  little  crou- examination,  it 
is  lOou  discovered  thiit  his  idea  of  complexity 
will  not  bear  a  critical  txanuuation.  It  ia  a 
demonstrable  fact  that  with  the  progress  of 
invention,  and  for  that  matter,  of  ciTiliea- 
tion  itself,  mach  ues  have  tended  to  become 
more  complicated,  hut  this  very  complica- 
tion ia  ■  proof  of  their  greater  efficiency; 
for,  otherwiae,  the  law  of  the  sniTival  of 
the  fitteat  would  have  relegated  them  to  the 
acrsp-beap.  'When,  then,  we  hear  a  piece 
of  appaiatua  condemned  because  it  is  appa- 
rently complicated,  we  must  first  determine 
what  ia  meant  by  the  term ;  and,  secondly, 
whether  the  parts  of  the  machine  are  really 
K>  entangled  together  as  to  lead  to  frequent 
daisngementa.  Alocomotivemay  betaken  as 
wkinatanceof  ao-caUed  "complicated"  appa- 
ratna;  but  it  ia  matter  of  common  knowledge 
tbAt  it  ia  an  effident  machine,  and  no  one 
now  ventures  to  apeak  of  it  aa  "  too  com- 
plicated." The  aubjeot  was  brought  pro- 
minently forward  at  a  meeting  of  the 
Society  of  Arts  latt  week,  when  lir.  Hiram 
TWincini  deaoiibed  bis  wonderfully  complex 
automalio  gnn,  and  Frof.  H.  S.  Hele-Hnaw 
n*d  a  paper  on  the  evolntioa  of  machinea. 
Witbaninoteaae  in  the  nnmberof  partain  any 
giTen  apparatua  Uieie  ia  neceasarily  an  iu- 
enaae  m  the  number  of  poinls  at  which 
failim  may  poaaibly  occur ;  out  the  doctrine 
ol  crvolution  a;^ied  to  machines  shows  that 
inCTCMed  complexity  ia  simply  a  synonym 
for  inoreaaed  certainty  of  action.  Prof, 
^tele-fihaw  haa  compiled  a  table  showing 
the  number  of  parta  belonging  to  the  pro- 
r""™^  mmti-timrj  rtf  a  firat-c^aa  Atlantic 
er,  and  very  formidable  tlie  figures 
a  that  abape,  when  we  find  that  the 


1b  tta  Migiiw  and  boiler  ;  but  no  mechanic 
O0aiiidarBthatenn"oomplicated"applicab1c. 
if  Tatt  bad  bMU  eommiasioned  to  achieve 
•  rimilar  femlt,  be  would  have  fonnd  it 
HMMMUT,  ^  bit  day,  to  multi^y  the  num- 
bar  of  aimiima.  Manly  to  obttun  tbe  reqni- 
rite  powar,  and  bit  madbinery  would  have 
baea  oonaot^  designated  aa  complicated. 
DaqiPMdn,  aolongagoaa  1690,  suggested 
thanaaoi  the  orlinder  and  piston,  but  after- 
wards em^oyeo,  or  endeavoured  to  employ, 
tbe  deaicn  of  Saven,  beoause  of  the  difficulty 
in  "  makinK  tbeae  UBge  cylinders,"  of  which 
he  had  bad  sxparienoe.  The  complicated 
*  *  *     ir  engine  sbopa  baa  removed 


_  ..  .     _  J  la  still  pi 

mphrev  Fottai  oomplioated 
f^Bp^  nkan,  to  save  hifwwlf  person^ 
trouble^  ha  fixed  bia  string*  lo  ^t  the 
flswiiie  dionld  work  the  v^ve  a  aotomataoally, 
and  thoia  who  tocdt  up  Potter's  Idea  made 


^ __, iplex  by  their  im- 

Moremants.  Watt Mt na ueiteam-ingiM 
bi  a  br  man  oompBtatatI  atata  than  1m 
"—■■  "-  *-'  aueptin  a  few  dataili,  — 


iiiipToveiimrt  whioh 
floaticBft  haa  hian  madaf  for  thf 
tha  oondaniar,  niBilay  ai  k 
-     ,  tta  -"-■ ■ 


the  ateam-cngine  was  the  foreruni 
improved  tools.  A  uteum- engine  o 
reciprocating  typo  is,  however,  a  coi 
machine  in  the  sense  that  a  buckwar 
forward  motion  is  first  produced  in  on 
attain  a  rotative  one ;  but  it  is  certaii 
the  engine  which  will  give  the  rotary  n 
at  once  will  be  more  complicated  the 
well-known  type.  This  poict  gave  i 
an  interesting  discnasion,  for  Frof. 
Shaw  had  stated  in  his  jiajier  that  mat 
had  not  only  been  unsuMjessful  be 
proper  materials  had  not  been  fortbco: 
but  also  because  attempts  at  improvt 
had  been  made  upou  wrong  principle 
striking  example  of  that,  he  said,  ii 
niahed  by  the  immense  number  of  unsui 
ful  rotary  engines,  which  are  the  oul 
of  false  views  of  the  value  of  simplicity 
machine.  It  is  proceeding  in  a  t 
direction  not  only  on  machinal  gro 
but  aIbo  because  it  ia  opposed,  on  ci 
general  principles,  to  the  best  methi 
employing  steam  as  a  working  agent; 
as  Beuleaux  puts  it,  "  One  examp 
that  tendency  to  aim  rather  at 
we  might  call  the  brarailo  in  ras 
construction  than  at  the  at  tail 
of  practically  useful  results."  B 
engines  have,  however,  proved  auco 
in  a  measure,  under  suitable  condition' 
the  chairman,  Pir  F,  Bramwell,  expi 
the  opinion  that  those  who  had  attec 
to  solve  the  problem  deserved  thanks,  ' 
brought  from  Prof.  Hele-Shaw  theexf 
tion  that  he  was  not  referring  to  the  ( 
to  make  rotary  enginea,  but  to  the  w 
which  those  enbrts  had  been  made  Ihi 
ignorance  of  the  principles  applicable, 
believes  the  Tower  spherical  engine,  a 
velloua  piece  of  mechanism,  ia  rea 
success  i  but  it  is  BO  becauie  the  invento: 
struck  out  a  new  line.  The  motor,  tb 
externally  simple,  is  really  made  ' 
elaborate  arrangementa,  and  requires  tt 
two  figurea  to  completely  explun  ita  s 
and  various  porta :  hence  it  might  be  h 


wnereaa  its  complexity  is  i 
effidenoy,  and  renders  it  perhaps  the  \i 
the  rotuy  type.  What  is  true  of  tbe  a< 
engine  ia  true  of  other  machinea  :  evol 
leada  to  complexity,  and  complexii 
greater  effidenoy.  Compare  the  Ha 
Henry  with  the  old  Uatohlook,  and 
Oatling  with  the  Maxim  gun.  The  \ 
carries  the  cartridge  to  ita  plaoe,  locks 
fires  it,  withdraws  the  case,  and  eject 
all  by  the  force  of  tbe  recoil ;  it  wi 
fact,  when  once  started,  go  on  firing 
some  portion  breaks  down,  or  the  snpi 
oortridges   ia   stopped.      But    Ur. 


iroperly  objects  to  the  term  "complici 
oeing  aimlied  to  his  ^un  ;  it  mig|ht 
been  made  to  load  and  fire  itself,  withc 


much  of  what  ia  called  complicatioi 
arrangementa  were  introduced  in 
to  aUow  of  tbe  msgarine  being  p 
under  instead  of  over  the  gon. 
question  of  oomplezity  is  well 
emplified  in  Uie  case  of  the  lathe, 
what  a  oomplioated  machine  haa  the 
lathe  developed,  not  only  in  itself,  b' 
it*  aooeaaonea  alao  !  What  haa 
evolved  from  the  simple  com- mil 
the  time  of  Mithridatea  (ciroa  60  B.C 
seein  the"h)gb-giinding"  milla,wbic 


ttia  hard  wheats  of  Hungary  and 
parta  of  the  United  SUte*.  Clooka 
*  '  beooma  more  oomplioati 

m^i»a  degree  of  efflu 

Ha  AaoMf  piinthig  pre**  of  Ftanl 

■a  baooBa  ^w  oompHBated  ma 

~  ba  aaan  in  many  naws] 

-  of  J 


older  prototypes.     We  see  at  one  end  a  roll 
of  paper,  at  the  other  we  find  the   printed 


nliicb  the  address  is  written ;  but  no  one 
wLu  comprehends  the  machiue  calls  it "  com- 
plicated," To  quote  Herbert  Spencer's 
phraseology,  "  Evolution  is  a  chauee  from 
an  indefinite,  incoherent  homogeneity,  to  a 
definite,  coherent  heterogeneity,  through 
continuous  differentiations  and  integra- 
tions." That  phrase  will,  no  doubt,  be 
dearly  comprehended  by  those  whose  abjec- 
tion to  the  most  efficient  railway  brake  ia 
exprcsaed  in  the  simple,  self- aatis^ing 
opinion  that  it  ia  "  too  complicated."  They 
do  not  ask  whether  it  ia  effident,  whether  it 
does  the  work  it  ia  intended  to  do ;  but  look- 


B  the  idea  that  itia  too  complica 
and  cannot  be  succeaafullyutilised  in  practice. 
A  student  of  Beuleaux's  "  Einematica  of 
Machinery  " — that  is  one  who  comprehends 
the  analysis  of  machines  as  a  chemist  under- 
stands the  composition  of  tbe  various  snb- 
staucea  which  come  beneath  his  ken,^would 
never  speak  of  a  machine  as  being  "  too 
complicated,"  when  the  very  complexity  ia 
necessary  to  attain  the  efficiency  simed  at 
by  the  designer,  for  be  would  see,  aa  Herbert 
Spencer  sees  in  connection  with  progreae 
generally,  that  "  throughout  thatreanange- 
meat  of  parts  which  constitutes  evolution, 
we  must  nowhere  expect  to  see  the  change 
from  one  position  to  another  effected  by  (me 
continuous  movement  in  one  direction.  We 
shall  everywhere  find  a  periodidty  of  action 
and  reaction,  backward  and  forward  motion, 
of  which  progress  is  a  differential  result." 
The  analysis  of  machines  is  the  sdence  which 
really  underlies  invention :  it  teaches  tbe 
simplification  of  parts  and  their  combiuatico 
into  a  complex  whole — the  "  definite  coherent 
heterogeneity  "  of  Herbert  Spencer. 


EIGIVE-IIAKIHO  AT  SOMEL-in. 

The  Oylinder. 

IriVBBYONE  who  has  the  ilighleat  scquaial- 
!j  aDcewiththamjiteriesotangineeriiiKdesigu 
is  aware  of  the  foot  that  very  much  which  poaiaa 
correntforUisoTetloaldssign  ii  really  em piriciim 
—that  ia,  the  result  of  mlea  deduced  roughly  fram 
actual  piai^ce ;  and  torthsr,  that  pro^rtions  oie 
■omstimea  given  to  pieoea  of  mechanism  utterly 
in  oxceoi  of  thoaa  demanded  liy  tha  if  listing 
strength  of  materials,  proportions  dModed  in  point 
d1  fact  hy  conndetationa  of  oonvemence  rather 
than  of  actual  strength.  Water  pipe*  and  stean 
cylindai*  ore  caass  in  point.  It  we  calcolate 
the  actual  thickness  of  metal  necesaary  to  reaiat  a 
preaauio  of  601b.  of  steam  in  a  cylinder  of  3jiu. 
bore,  we  shall  find  that  theoraticolly  a  thickntsa 
of  'OSin.  will  give  ua,  not  only  sufficient  for 
ttiength,  bat  Jlow  us  a  factor  of  lafety  of  10 
besides.  We  know,  of  oourse,  that  it  would  bo 
Lmpoasible  to  make  costinga  ol  that  thickneae 
tor  any  practical  use,  so  wa  take  on  empirical 
nils  auited  for  moderately  siied  cylinders : 

T  -  -06  D  +  -2 
Where  T  -   thicktaa,  D  s  boi« ;  and  we  fliiU 
that  this  gives  na : 

■OS  X  3-26  +  -3  -  '3ySin. 
at  a  tilfie  over  ]in. 

Well,  we  know  that  thia  thickness  is  rather 
3ut  of  proportion  to  ao  small  a  bore  ;— that 
it  the  cylinder  ware  one  or  two  inchea 
trigger,  |in.  would  still  be  thick  enough.  But 
it  «s  Isssen  the  metal  very  much  wa  run  the 
risk  of  on  unsound  or  brittle  coating,  or  a  casting 
too  bold  to  liore.-  So  we  take  the  fractiun  of  an 
inch  next  below  oar  calculated  thicknesa,  that 
ia  I'lin-i  and  feel  lure  that  we  hsvo  ample  ihick- 
aeot  in  onr  cylinder,  allowing  a  ,;in.  for  lebor- 
ingat  some  future  time,  it  nocesury. 

Thb  area  of  the  steam  pnrts  rii|uin;ti  h  litlli; 
attention,  and  should  mainUIn  some  definite 
relation  to  the  piston  speed.  Stinm  does  not 
^vel,  and  ia  not  capable  of  truvelling,  at  on 
indefinite  oi  inflnita  cste  <>{  v^kA,  «k  vincn  -wok.-^ 
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ihrou^h  a  narrow  passage  without  losa  at  preesare  I 
by  friction,  any  more  than  water  il  capable  of 
travelling  threogh  nairoir  pipes  witliout  ita 
prenute  being  reduced  thereby.  Uence  steam 
ports  should  be  large  enongh — that  is,  should . 
boar  >>uch  a.  due  relation  to  the  piston  area,  and 
to  its  vblocitf.  that  the  full  loica  of  (he  steam 
shali  Iju  exerted.  Thus  a  common  rule  is  to 
mal£c  the  area  of  the  port  equal  to  -057  area  of 
the  piston  in  a  Msh-preuuro  engine,  presurusbl; 
ot  niodcrBte  speed,  aucb  ratios  varying  with  the 
speeds  in  different  engices.  Taking,  therefore, 
tbc  port  area  as  -Hm  of  the  piston  atea,  with  a 
piston  vplocily  of  SODft,  per  rainut*.  then— 

-('.'<,>  X  S'2  m  -4510  area  of  port 
Iiet  us  niake  the  length  of  the  ports  eqoal  to  baU 
the  cflinduc  diam.   —   Ijin.  (quite   arbitnutjr). 
Then  :  -^^1^(1  **  'SOWdttiofport,  sayfin.  Tba 
exhaust  viU  be  double  this,  ot  l|tji.  b;  {in. 


Ia  D|[th  of  stroke  is  an  arbitraiT 
times  takon  at  twice  the  bars,  oftenleas.  I  haTe> 
made  it  a  little  less  than  twice— via.,  Sjin.  The' 
flange  thickneaa  maj  be  J  ot  the  c;Iiiioer  thick- 

-3125  X  ^  B  ■ilfiil,  or  say  Jln- 
HaTicg  settled  thoaa  more  important  dimensions, 
let  D8  go  to  work,  draw  out  oui  cjlinder  to  full 
size,  and  make  it. 

"  Lagging  up  ''  ii  the  usual  method  adopted  in 
making  cylinders  of  moderate  dimensions,  but.  in 
this  instance  we  turn  from  solid  stuS.  wa  shall 
joint,  of  course,  for  the  convenience  ot  the 
moulder,  and  the  joint  will  run  in  the  directi<<n 
showninFig,  18.  Toinclnde  the"  head  metal  " 
and  prints  we  shall  require  two  blocks,  roughly, 
:HiiD.  by  4)in.  by  ^ra.,  and  these  ws  shall 
dowel  together  wiUi  two  dowels,  fitting  tightly 
into  the  Joint  ot  one  half,  loosely  into  the  jsaat 
ot  the  uthoT.  ttopposiog  we  nave  no  cmtrs 
IplatM,    the    cylinder    being    smsll,    wa    oaa 


screw  together  in  the  manner  shown  in  "Pig.  91, 
using  3Jio.  screws,  and  letting-  their  headsdovn 
tbrough  a  centre-bit  hole,  so  that  we  can  tan 
the  3in.  print*  without  nmning  foot  of  theai. 
\  Rough  down,  using  a  turning  gouge,  and  (savhig 
;  those  who  are  adepts  at  turning,  and  prater  theaids 
I  chisel)  scrape  the  Iwdy  to  a  fiijiBh  with  a  Gimer  chisel, 
toSJis.  diam.— the  belt  Btanding  iin.  aboTsthis. 
Fig.  22  givra  all  the  finished  dimenBions  of  the 
^pattern,.  ^^Jin.  over  the  faces  of  the  flange 
recesses  allows  for  turning,  and  Sin.  diamster  of 
prints  allows  :lin  for  boring.  The  IJin,  gToorea 
allow  tor  the  facings  of  the  flan^  and  the  hollow* 
at  their  backs.  The  prints  at  the  end*  ot  thil 
pattern  are  mads  as  shown — paralld. ' 

'repare    two   ilengea,    which   iued   I 
-..relied  together  in  this  ciw;  tfev  hf^ 
alnsdv  do«eIled-«w  ontfanr  UKiU 
iHiiii  iiji  l|iii  lliliili  fiiiiiih  ill  ' 
Tww  Nil  Om^ttm" 
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first  bring^g  tho  edge  of  one  half  flange  against 
a  line  drawn  acrosfl  the  centre  of  the  plate, 
and  screwing  it  fast  with  two  wood  screws  pat  in 
from  the  back,  afterwards  bringing  the  edge  of 
the  other  half- flange  to  that  of  the  firsts  and 
screwing  it  in  like  fashion.  Bore  and  turn  to 
dimensions  (Fig.  24).  The  flanges  should  just 
be  thrust  tight  by  the  hand  into  thor  grooyes,  and 
need  not  be  screwed  or  bradded. 

For  the  cylinder  foot  prepare  two  pieces,  7  Jin. 

by  2  j  in.  by  lin.  thick,  all  finished  dimensions. 

Guage  two  corresponding  edges  to  }in.,  and  placing 

them  together,  mark  a  portion  of  a  3j[in.  circle  on 

the  ends,   cutting  these    gauge   lines.     Work 

through  this  curve  with  a  parine  gouge  or  round 

plane,  and  cut  out  portions  besides  to  fit  over  the 

belt  ot  the  cylinder,  and  over  its  flanges,  the  ends 

of  the  curves  being  also  rounded  a  little  to  fit  the 

hollows  of  the  flanges  (Fig.  25).      At  this  stage 

take  the  cylinder  body  apart,  and  laying  tho  half 

containing   the    dowel  holei  on  a  true  board, 

check  one  half  of  the  foot,  with  a  set  square  (Fig. 

2<»),  and  if  not  at  right  angles,  or  if ,  as  is  most 

probable,   it  does  not  bed  properly,  chalk  the 

cylinder  and  ease  the  foot  where  required.  When 

fitted,  screw  in  place,  put  the  other  half  of  the 

cylinder  in  position  and  get  its  half-foot  also  to 

correspond  with  the  first.    Then  unscrew,  rebate, 

and  hollow  the  back  (Fig.  18,  a,  a\  and  replace 

finally.    The  loggle  on  tho  face  (Fig.  18,  *)  wUl 

not  appear  till  the  casting  is  planed,  when  the 

feet,  being  planed  back  on  each  side,  will  leave  it 

standinff  above. 

Small  brackets  (Fig.  18, 19,  r,  r)  will  be  fitted 
between  feet  and  flange,  i^^in.  thick — I'^tin.  because 
they  shall  stand  back  i^^in.  from  the  faces  of  the 
flanges  when  tho  latter  are  turned.  Ht  in  with 
^uge  and  chisel,  glue  and  brad.  In  glueing  por- 
tions of  patterns  together,  be  sparing  of  glue,  for 
if  you  get  it  in  superfluous  amount  working  out 
of  the  joints  in  the  sand,  the  monld  will  become 
torn  and  damaged  thereby.  A  very  small  quan- 
tity of  ^lue,  moreover,  will  suffice  to  make  a 
strong  jomt  if  the  latter  is  close  fitting. 

We  come  now  to  the  provision  for  steam  ways. 
The  first  piece  we  shall  require  will  be  a  block 
7Jin.  by  2^ in.  by  l^in.  (finished  dimensions)  to 
form  the  metal  round  the  passages  (Figs.  18  and 
19,  rf,  rf,  d).  Strike  the  curve  of  the  cylinder  on 
each  end  of  this,  and  work  until  it  fits  round  the 
body  between  the  flanges,  taking  care  not  to 
reduce  the  thickness  below  the  1  jin.  on  the  edges. 
Prepare  a  piece  for  the  steam-chest  face  TiJin.  by 
4|in.  by  }(in.  (finished),  to  include  the  hollow  on 
the  back,  and  dowel  it  centrally  upon  tho  passage 
block  on  the  opposite  face  to  that  just  curved, 
being  particularly  careful  to  keep  the  edges  of 
each  ]Mxallel  up  and  down  (Fig.  27).  At  this 
stage  it  will  be  well  to  fasten  the  passage  block  in 
position  to  be  sure  that  our  height  is  correct,  and 
that  it  is  both  parallel  with  the  joint  and  central 
with  the  cylinder  body.  To  do  this,  lav  the  joint 
of  the  cjrlinder  on  a  true  board,  and  placing  the 
saddle  piece  with  its  flange  on  the  back,  try  with 
set  squares  held  against  the  flanges  (Fig.  28), 
until  we  get  equal  dimensions  from  the  latter  to  the 
passage  body,  viz. :  1  iHtui.  Then  lay  a  straight- 
edge across  the  face  of  the  flange,  and  whichever 
way  it  is  turned  up  or  down,  or  across,  we  should 
measure  alike,  3  jin.,  from  face  of  flange  to  joint 
of  pattern.  If  we  find  that  it  is  out  of  parallel, 
a  shaving  or  two  must  be  taken  off  the  Joint  of 
the  passage  block  where  necessar}-.  When  all  is 
correct,  set  the  block  by  running  a  couple  of 
screws  through  it  int)  the  body. 

Beyond  the  ends  of  the  flnnge  (Fig.  19,  27) 
the  passage  block  follows  the  curve  of  the  pMsage 
core  with  a  radius  struck  from  tho  centre  of  the 
cylinder — viz.,  2  jin.  Work  this  with  a  chisel, 
and  let  it  merge  into  the  flanp;e  with  ^in.  hollow. 
Then  the  flange  edges  standmg  out  bevond  the 
block  at  the  side*,  have  to  be  ganged  to  im.  thick, 
and  these  also  will  merge  into  the  block  with  ]in. 
hollows. 

Liustly,  upon  the  flange  add  the  valve  facing, 

4^  in.  by  2  Jin.  by  ^in.,  and  ui>on  this  again  "brad 

'        "       "'  —  The 

two 

alike 

will  be,  say,  i}in  thick.    The  exhaust  print  will 

be  fastened  on  exaotly  in   the  middle   of  tho 

facing,  and  the  two.  port  prints  jin.  away  on 

each  side.    These   dimensions,    of  conrse,  are 

measofed  on  those  faces  of  the  prints  whin^  go 

■■aioit  the  flange,  and  their  ends  and  sides  both 

"^"«,T  from  those  dimeosiotts-'fay,Ain.  Note 

its  fve  sUffhtly  xonnded  in  the  oomers, 

^t  toe  Isoe  '  valve  from 

*-eoT«d.  TLa.  f  the  prints 


will  therefore  be  rounded  similarly.  The  ex- 
haust branch  is  turned  to  dimensions  (Fig.  29), 
and  its  flange  is  turned  without  a  joint,  and 
slips  over  the  print  just  easily  (Fig.  30).  Then 
the  branch  is  out  to  fit  against  the  steam-chest 
flange  (Fig.  31),  until  its  centre  measures  2j!in. 
from  the  centre  of  the  cylinder  (Fig.  18),  and  a 
couple  of  small  hollows  sxe  glued  in  to  fill  up  the 
angular  space  (Fig.  32).  We  do  not  screw 
this  branch  permanentiy  in  place,  for  then 
the  moulder  would  have  to  lift  away  the  sand 
above  it  with  a  "  drawback,'*  which  is  neither 
necessary  nor  desirable  in  this  instance.  So  we 
make  a  sliding  dovetail  in  hard  wood,  screw  it  on 
the  end  of  the  branch,  and  lot  it  slide  in  a  corre- 
sponding groove  cut  in  the  side  of  the  passage 
block  (Fig.  33.)  This  cannot  shift  during  the 
ramming  up,  and  when  the  cylinder  body  is 
lifted  out,  the  branch  is  afterwards  withdrawn 
into  the  space  left  by  the  body,  leaving  the 
flange  behind.  A  piece  of  flat  loam  cake,  which 
the  moulder  has  taken  the  precaution  to  lay 
against  the  face  of  the  branch  flange,  is  now 
removed,  and  into  its  space  the  flange  is  drawn, 
the  cake  being  replaced  after  the  mould  is 
finished.  The  above  is  one  of  the  few  instances 
where  a  sliding  dovetail  is  preferable  to  **  wires  " 
in  loose  pieces. 

Prepare  two  blocks  to  Fig.  34  for  pump 
facings,  and  fasten  them  upon  cylinder  in  posi- 
tions shown  in  Fig.  20. 

The  passage  core  box  need  not  be  built  up  as 
in  the  case  of  a  large  cylinder,  but  can  be  made 
from  two  blocks  of  solid  wood  dowelled  top;ether 
and  worked  according  to  dimensions  in  Fig.  35. 
The  curve  section  a  is  worked  to  a  Ifgin. 
radius  with  concave  templet  A  (Fig.  3G)  ;  that 
marked  b  is  worked  to  a  2)^in.  radius,  with 
convex  templet  B.  The  thin  strips  U'  by  J  by 
^o  give  the  chipping  allowance  on  the  cdg^s  of 
the  ports.  The  curved  portion.  C,  fits  the 
cylinder  core,  and  the  portion,  D,  without  the 
dotted  line,  drops  into  the  print.  The  exhaust 
core  box  will  be  made  to  the  dimensions  of  Fig. 
■37,  which  represents  one  half  laid  open  in  the 
joint  (Figs.  38,  39,  40),  showing  the  sections 
across  the  centre  line,  and  at  the  two  ends. 

Too  much  pains  cannot  bo  taken  with  these 
core  boxes,  since  a  small  amount  of  error  where 
we  have  but  \%in.  of  metal  may  readily  reduce 
that  metal  below  its  proper  thickness,  and  then  the 
probabilities  are  that  we  shall  get  the  casting 
spongy  in  those  places,  and  that  the  air  holes  wiU 
make  an  opening  from  one  passage  into  another. 
Such  casualties  do  sometimes  occur  even  in 
larger  cylinders  than  ours.  Therefore,  use 
templets,  and  be  sure  that  lengfths  of  passages 
and  curves  of  same  are  correct.  Hollows  need 
not  be  put  in  tho  boxes  to  match  the  rounding 
of  the  prints — the  moulder  seeing  the  prints 
roundea  will  rub  the  cores  to  match.  No  pro- 
vision is  wanted  for  the  central  core. 

I  have  said  nothing  about  taper.  In  so  small 
a  pattern  we  can  ignore  that.  Yet  even  in 
this  a  pattern-maker  would  put  taper  by  mere 
force  of  habit,  taking  lust  one  extra  shaving  off 
the  lower  portions  of  the  work,  or  bearing  header 
thero  when  glass-papering.  At  any  rate,  the 
differonce,  though  imperceptible  with  the  rule, 
can  be  detected  by  calipers,  and  is  sufficient  to 
allow  ease  of  deliver^'  from  the  sand. 


rubber  tubb  and  carried  under  the  crossing  rails, 
— the  rubber  tube  entering  tho  wooden  box  or 
trough  at  both  ends  for  a  short  distance  to  guard 
against  damp  and  injury.    At  level  crossings, 
where  ordinary  wheeled  vehicles  pass  over  the 
metals,  the  conductor  is  carried  in  stron;;  wrought 
iron  tubing,  which  is  securely  fastened  to  the 
sleepers.    In  order  that  the  experiments  might 
thoroughly  test  the  merits  of   the    invtntion, 
a  portion  of  line  was  chosen  on  which  there 
are    two    drawbridges     for     crossing    rivers, 
26    switch    or   other   rail    crossings,    and    47 
places  whero  the  public  highway  has  to  be  pro- 
vided for.    The  circuit  with  station  instruments 
is  complttted  in  the  usual    way  by  means  of 
ordinary  telegraph  wiros.    In  cases  whero  the 
induction  current  is  used,  it  is  advisable  to  have 
the  wires  parallel  for   as    long  a  distance  as 
possible,  and  comparatively  close  to  one  another. 
For  that  reason  f&e  new  telegraph  car  carries  a 
2 in.  iron  pipe  suspended  7in.  above  the  level  of 
the  rails.    In  this  pipe  is  a  rubber  tube  Uin.  in 
diameter,  containing  90  con  volution  jt  of  No.  14 
(A.G.)  copper  wiro,  single-braided  and  paraffined, 
so  connected  as  to  form  a  continuous  cirouit  about 
a  mile  and  a  half  long,  and  presenting  about 
three-quarters  of  a  mile  of  wire  parallel  to  the 
primary  line  wiro  between  the  rials.    The  return 
portion  of  the  coil  is  taken  back  through  a  rubber 
pipe  which  runs  up  to  the  roof  of  the  car,  with 
the  object  of  removing  it  as  far  as  possible  from 
the  lower  brandb.    The  terminals  of  the  car,  or 
secondary',  cirouit  aro  taken  to  a  key  for  trans- 
mitting, thence  through  the  back  contact  to  a 
delicate  polarised  relay  devised  by  Hr.  Phelps, 
which  acts  as  the  receiving  instrument  through 
an  ordinary  sounder  placed  on  a  sounding-box 
above  the  glass  shade  covering  the  relay.    Tho 
car  is  fitted  with  a  battery  of  five  cells,  one  of 
which  is  used  to  work  tho  local  sounder,  the 
other  four  to  transmit  messages.    The  current 
passes  from  the  front  contact  of  the  Morse  key 
through  the  coil,  and  through  a  **  buzzor "  er 
rapid  current  breaker,  which  causes  a  humming 
noise    rosembling     that    of    the    bee.      This 
'*  buzzing"  is,  of  course,  broken  up  into  Morse 
characters  by  the  key.  and  they  are  received  at 
the    station    in    a    telephone.     Messages    are 
sent  from  the  station  to  tho  train  by  a  battery 
of    about     12     coUs,     capable     of    giving    a 
curront  of  about   1^  amjK'ro  over  the  line,  the 
transmitting  instrument  being  a  pole-changing 
key  of  speaial  design  invented  by  Mr.   Phelps. 
Experiments  have  been  going  on  privately  for 
some  time,  but  on  what  was  regarded  as  a  test 
trial  before  experts,  words  were  distinctly  trans- 
mitted while  file  train  was  travelling  at  the  rate 
of  25  miles  an  hour,  a  heavy  snowstorm  prevail- 
ing all  the  time.    Messages  have,  however,  boen 
clearly    and  unerringly  transmitted  whilt;  tho 
train  was  travelling  at  40  miles.     It  is  worth 
noting  that  on  one  occasion,  when,  owing  to  some 
repairs  to  a  trestle  bridge,  the  line  wiro  was  for 
some  distance  actually  four  feet  from  the  coil,  a 
message  seat  from  that  f>pot  was  received  at  the 
terminal  station,  the    signals   being   perfectly 
distinct.    It  is  much  too  early  to  aesort  thit  the 
system  will  be  available  under  all  conditions ;  but 
it  has  been  proved  and  tested :  tho  n-inaindor  can 
bo  left  to  the  developments  of  the  future. 


TELEOEAPHmO    TO    AND    FROM 
•      TRAINS  IS  MOTION. 

WHAT  promises  to  become  an  historical 
event  m  railway  signalling  was  witnessed 
last  month  on  tho  New  York,  >iew  Haven,  and 
Hartford  Railroad,  when  the  system  of  com- 
municating between  moving  trains  and  the 
stations  along  their  route,  invented  by  Mr.  Lucius 
J.  Phelps,  was  sncxiofisfullv  experimented  with. 
It  will  be  remembered  that  several  inventors 
have  already  turned  their  attention  to  this  subject, 
and  there  aro  not  a  few  more  or  less  feasible 
schemes  which,  judging  by  appearances,  will  be 
heard  of  no  more  now  that  Mr.  Phelps  has  dis- 
covered a  means  of  utilising  an  induced  cur- 
rent instead  of  h:iving  an  *' electric  rail*'  to 
convey  the  current.  Ilia  conductor  consLats  of 
a  No.  12  Americ:in  gauge  insulated  wire,  whidi 
is  placed  in  a  3-Sin.  groove  madu  in  string-pieces 
2in.  square  in  section,  and  covered  up  with  a  lid 
3- Sin.  thick.  Tho  string-pieces  are  mounted  on 
blocloi  nailed  to  the  sleepers,  midway  between 
the  metals,  so  as  to  bring  the  wooden  trough 
containing  the  conductor  to  the  same  levol  as  the 
rails.  '  At  crossings,  the  wire  is  inclosed  in  ctoMt 


MILLER'S  NEW  ELECTRIC  METER* 

SOME  improvements  in  electric  meters  huvc 
been  recently  patented  by  3Ir.  L.  B.  Miller, 
of    Bolan-street,    Battersca,   S.W.,    which  arc 
applicable  for  instruments  intended  to  measure 
amp<>r6S,  volts,  or  volt-amperes.    At  Ibe  lower 
end  of  a  vertical  brass  tube  a  coil  or  coiln  uf  in- 
sulated wire  is  wound,  having  the  ends  i'<>nnected 
to  suitable  terminal  screws  flxcd  in  a  ciiciilar 
wooden  base.    Inside  tho  brass  tube  (which  has 
its  sides  cut  away    for  the   greater  part  of  itp 
length)  there  is  a  closely-tilting  •rlaes  tube  closc^d 
at  its  lower  end  by  fusion.     At  the  >»ottom  of 
Che  glass  tube,  where  it  is  within  the  wire  solen- 
oid, there  is  a  small  quantity  of  mercury,   and 
over  this  some  alcohol  coloured  red.     Floating 
in  the  mercury  and  alcohol  id  the  plunj^r.r  of  the 
instrument,    the    construction    of  which   is  us 
f ollows :  —  A  small  piece  of  sheet  cbircoiil  iron, 
thin  and  extremely    soft,  is  bent  into  a  tulu. 
This  forms  the  core  of  tho  solenoid.     A  })icce  of 
glans  tube  similar  to  a  themiometcr  tube,  but 
not  so  thick,  is  fused  to  tho  top  of  a  short  length 
of  glass  tube  of  such  an  internal  diameter  that 
tho  iron  core  will  just  lit  into  it  'AtvcL5^x^\^^*«^ 
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tk«  iron  con  are  fixed  four  Bmall  g'uidei  to  keep 
tbe  plun^  ceatial.  The  core  and  the  glaai 
nuTonndiDff  form  "the  plunder,"  and  the  pro- 
longation ol  the  giiM  apwards  Uie  "  indicating 
tube."  The  level  at  which  it  will  float  i>  found, 
and  there  a  imall  hole  in  made  through  the  ir 
or  through  both  iron  and  glasB.  In  order., 
increue  the  buoyancy  of  the  pIunKer  the  patentee 
Bometimas  surrounds  the  iron  core  below  the 
:lasi  with  a  amall  ring  of  ebonite.  Tbe  top  of 
he  nutec  gUu  tube  ii  doled,  either  by  fusion  or 
with  an  indiarubber  stopper,  having  previously 
formed  a  amall  guide  of  twisbsd  wire  to  teep  the 
top  of  the  indicating  tube  at  the  centre  ol  the 
outer  glau  tahe.  The  spirit  cannot,  therefore. 
sraporate,  and  the  inatrament  may  he  eanlj 
transported,  and  eren  inverted,  without  being 
damaged  or  diiarranged. 

Hm  action  is  as  foUows : — 'When  the  current 
pMsas  round  the  solenoid  the  iron  core  of  tbe 


& 


plunger  ii  atkacted  towards  the  centre  of  the 
■damnd.  Directly  it  commences  to  m^ve  dowa- 
waidi  the  imaU  hole  or  valve  at  the  junction  line 
^tween  the  apirit  and  the  mercnry  is  covered 
np  by  the  latter,  and  the  spirit  inside  the  plunger, 
having  no  exit,  is  forced  up  the  bore  of  the 
indicating  taba  for  a  distance  depending  on  the 
power  of  the  current  to  drag  down  the  iron  and 
gUtt  against  the  buojrancy  of  the  merctuy  and 
spirit,  a  small  movement  of  the  plon^  aecae- 
■arily  causing  a  Urge  rise  ol  the  spirit  in  the 
fine  tube.  The  patentee  has  found  by  experi- 
ment that  if  the  core  is  about  two-thirds  of  its 
length  within  the  solenoid,  and  moves  only 
through  a  small  distance,  the  rise  ol  the  spirit  as 
shown  on  a  conveniently  placed  scale  is  propor- 
tional to  the  current  strength  when  the  glass  and 
core  are  quite  ojlindrical  and  the  iron  very  solt 
and  thin.  If  these  ooniitiona  are  not  folBlIed 
the  readings  will  not  be  proportional,  but  must 
eaeh  be  marked  eepatately  on  the  instrument. 
If,  howerar,  some  other  non-magnetic  material, 
such  as  ebonite,  is  used  ■"^t^^'il  of  the  glass,  it 
may  be  turned  till  its  shape  is  made  such  that 
£be  distance  it  will  b«  pulled  down  is  strictly 
ptoportiaDal  to  the  curreot  strenath.  Therefore, 
by  conatnicting  a  core  in  the  inaouer  described. 


this  movement  may  be  utilised  in  various  forms 
of  electrica}  measuring  instruments. 

When  the  instniment  is  reqaired  to  measure 
ampirea,  the  solenoid  is  ccverea  with  afew  turns 
of  thick  wire  placed  in  the  main  circuit ;  when 
volts  are  to  be  measured,  thin  wire  offering  a 
high  TesistaDca  is  nsed,  and  placed  as  a  ahont  to 
the^main  circuit:  and  when  volt-amperes  are  to  be 
measured,  the  solenoid  is  either  wound  with  both 
main  and  shmit  wires,  or  the  selenoid  with  the  main 
wire  and  the  core  with  the  shunt  wire,  protecting 
the  latter  from  the  mercury  by  gattapereha,  and 
making  soitable  flexibia  connections.  Fig.  1  is 
a  central  vertical  section  of  part  of  the  instru- 
ment, and  Fig.  2  shows  details  drawn  to  an  en- 
larged scale,  Uie  lower  portion  being  section  on 
line  -c— ^2,  Fig.  i.  lUferring  to  the  drawings,  a  is 
the  solenoid,  b  the  nrotectiog  brass  tube,  c  tbe 
oaUst  glass  tabe,  d  the  mercury,  e  the  alcohol,  A 
the  iron  core,  i'  the  iron  guides  in  the  core  Ax 
'  "  '      "  '   •     ■     thg  (yjja  jj  (Jig  junction  line 


between  the  mercnry  and  the  spirit,  i  the  glass 
portion  of  the  pliuiger,^'  the  indicating  tube,  k 
■      regulating  the  position  of  th 


]  interposed  b 

__    __:tom  of  the  tL,-,  .  _ 

washer  interpoaed  between  the  nut  m  and  the 
base  ol  the  instrnment  n. 


BBITAHHI&  COMFAHY'S  POOT- 
POW£B  CntCVLAS  SAW.. 

AT  the  Architectural  and  Building  Trades 
Exhibition,  recently  held  under  the  auspices 
of  the  Society  of  Architects  at  the  Floral  Hall, 
Covsait-garden,  the  Britaunip  Company  exhibited 
their  newly -patented  circular  saw,  which  is 
shown  in  tbe  annexed  illustrstion.  This  machine 
is,  in  reality,  a  combination  tool  especially  adapted 
for  paltam  makers,  cabinet  makers,  jivnera, 
juctnre  frame  makers,  and  all  workers  in  wood. 
The  g«ar  gives  a  speed  on  the  saw  spindle  of 
.,600  revolations  per  minute  with  ordinary  tread- 
Bg,  and  the  machine  runs  so  easily  that  the  saw 
wul  actually  cut  3ft.  Sin.  of  lin.  mahogany  after 
the  foot  is  removed  from  tbe  treadle,  and  with  a 
saw  of  the  requisite  siie,  bard  wood  np  to  lin. 
thick  can  be  cut.  Onxiving  is  done  by  the  use 
of  a  thick  saw  set  on  the  skew  with  waaners,  and 
fret-cntting  can  be  done  by  removing  a  portion 
of  the  table,  and  attaching  a  cam  to  the  spindle 
in  place  of  the  circular  saw,  the  fret-saw  being 
suspended  from  an  arm  overhead.     Curves  can 
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pRM-haidenecl  gUas  liu  bow  been  made,  with 
oonitenUy-inoieMing  saooeM,  lor  mx  yean.  The 
artiolea  an  mainly  of  plate  and  aheet  glase,  either 
fl*t<«  nent  intc:  a  Tariety  of  shapes.  Besides  plain 
wxnrk,  deootated  sheets,  snch  as  signboards  with 
aaamelled  inscriptions,  figures,  and  other  oma- 
menta,  form  an  important  part  of  the  goods  pro- 
dnisad ;  the  prooess,  as  already  stated,  is,  therefore, 
ooa  of  mannfactnre  (the  goods  reoei^g  through  it 
their  definite  shape  and  decoration),  and  not  simply 
oae  of  hardening  or  toughening.  The  glass  is  so 
hud  that  the  diamond  will  not  touch  it,  and  it 
QHuiot,  thflctfore,  be  out  or  bent  after  manufkcture ; 
it  may  howoTer  b9  polished,  etched,  and  slightly 
ground ;  its  strength  is  at  least  eight  times  that  of 
orainary  glass. 

Hie  prooess  of  manufacture  is  as  follows :— The 
glMS  is  first  out  in  the  ordinary  way  to  the  re- 
qoiiite  shape  and  dimensions,  and  is  uien  exposed 
fe  the  radiant  heat  of  a  peculiarly  -  constructed 
fomace  until  quite  soft ;  as  soon  as  it  has  attained 
ilia  necessary  temperature,  it  is  placed  between 
eold  metal  plates,  to  be  cooled  down  with  a  ramditr 
iHiioh  varies  with  the  thickness  of  the  glass,  but  Is 
in  any  oase  Tory  great.  The  heating  and  cooling 
of  sheet  glass  of  ordinary  thickness  Ust  altogether  a 
minnte  and  a  half,  a  minute  being  tiie  length  of 
tha  heating,  and  half  a  minute  that  of  the  oooling 
opaimtion.  It  is  a  remarkable  circumstance  thsS 
l^aas  may  be  thus  heated  and  cooled  in  so  short  a 
spaee  of  time  without  either  cracking  or  breaking ; 
ttiiB  is  altogether  due  in  the  case  of  the  operation  of 
"Mting  to  the  uniform  temnerature  of  the  furnace, 
and  to  the  heat  being  produced  entirely  by  radia- 
tion ;  should  these  conditions  not  be  fulfilled,  the 
gla«  would  break  to  a  oertainty.  As  regards  the 
■uooen  of  the  cooling  operation,  this  depends  upon 
the  uniform  temperature  of  the  glass  before  it  is 
eooled,  and  upon  that  of  the  metal  plates  between 
which  it  ii  pUoed  whilst  being  cooled.  This 
onif  ormity  of  temperature,  and  the  total  absence  of 
dzmnghL  which  would  cause  irregular  oooling,  ■ve 
the  oonoitioiis  under  which  the  whole  operation  can 
te  carried  on  with  assured  success. 

The  surface  of  the  metal  plates,  or  moulds  used 
far  the  presses,  may  be  so  prepared  as  to  produce 
BBOre  or  less  cooling  effect  on  the  glass  as  required. 
If  the  glass  is  to  be  hardened  to  a  very  high  degree, 
Ilia  metallic  surfaces  must  be  of  very  high  heat- 
oonducting  power,  sudi  as  copper,  ana  must  be  left 
goite  bare ;  the  glass  must  also  be  raised  to  a  very 
high  temperature,  as  it  would  otherwise  crack 
doriag  cooling.  If  it  is  proposed  to  harden  the 
l^asa  to  a  lower  degree,  surfaces  of  iron  are  used, 
Ihia  metal  not  being  so  good  a  conductor  of  heat  as 
copper,  whilst  the  temperature  of  the  glass  is  also 
kept  lower.  By  covenog  the  surfaces  of  the  iron 
pgMm  with  wire  gauze,  their  cooling  effect  may  be 
reduced  to  any  requited  extent,  so  that  a  certain 
amount  of  hardening  may  be  produced  witiiout 
MndeiiBg  it  necessary  to  heat  the  glass  to  such  a 
temperalnre  as  to  make  it  difiioult  to  handle,  or  to 
eaose  it  to  stick  to  the  furnace  bed.  If  a  still  lower 
degree  of  hardening  is  proposed,  the  faces  of  the 
pn«es  may  be  covered  with  asbestos  paper,  or  even 
dM'  dabs  may  be  employed. 

Semi-hardened  glass  is  made  in  the  same  large 
radiation  furnaces  as  press-hardened,  by  means  of 
tfaa  hard-tempering  process,  of  which  the  following 
ia  a  description  .-—Finished  articles,  which  are  of  a 
sihaM  to  which  presses  eannot  be  easily  applied, 
aooh  as  bottles,  are  heated  up  to  a  temperatura 
abort  of  softening;  each  one  is  then  placed  in  a 
€Mlnff  of  sheet  iron,  which  is  so  arranged  that  the 
beated  article  shall  not  touch  the  inner  sides  of  the 
casing.  In  order  to  effect  this,  the  casing  is  pro- 
▼idea  with  internal  projecting  ribs,  whidi  retain 
the  glass  article  in  position,  touching  it  only  at  very 
few  pointa.  The  casing  with  the  heated  artide  of 
|dass  within  it  ia  allowed  to  cool  in  the  open  air. 
Whenever  it  is  a  difi&cult  matter  to  handle  the 
lieated  gUss,  instead  of  pUdng  it  hot  into  the 
casing,  the  casinff  with  the  gUss  inside  it  is  in- 
serted in  the  heating  furnace  for  the  requisite  time, 
aad  than  allowed  to  cool  as  before  described. 

The  third  and  hut  prooess  to  be  described,  which 
Mr.  Siemens  considers  the  most  valuable  of  the 
fluaa,  is  a  peculiar  mode  of  casting  hard  glass.  This 
haa  not  yet  been  introduced  on  a  manufacturing 
■eala,  but  the  experimental  castings  produced  have 
tsraed  out  to  be  quite  satisfactory  m  every  way. 
niej  consist  of  floor  plates,  grinostones.  pulleys, 
taunway  sleepers,  and  various  ornamental  work. 

Hard  oast  glass  is  manufactured  in  the  following 
manner.  Glass,  mdted  in  a  tank  furnace,  is  tapped. 
into  moulds,  as  with  iron  castings.  The  process* 
that  far  resembles  that  carried  on  in  an  iron 
foundry,  but  differs  from  it,  inasmuch  as  a  special 
naterlal  is  used  in  pUce  of  sand,  and  that  the  mould 
and  the  glass  iodde  it  are  heated  and  cooled  together. 
Tlia  material  or  mixture  to  be  used  in  place  of  sand 
aniat  be  selected  so  as  to  have,  as  nearly  as  possible, 
M  nme  eonduettvity  and  capadty  for  heat  as 
tfui ;  in  audi  a  ease,  the  glass  and  mould  forming, 
M  ft  waia,  one  homQgencona  body,  the  glass  wul 
tool  wtthont  oackiDg,  aven  if  the  oooling  proceaeis 

*lvaly  quick,  wJddi  is   quite  necesssry  if 

-  ia  to  be  produoed.    GhMs  cast  in  this 
■Imoitain 
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equality  of  thickness.  In  the  last  respect  this 
process  differs  entirely  from  those  prefioudy 
described,  in  which  only  glass  of  uniform  thickness 
can  be  dealt  with.  If  care  be  taken  that  the  surface 
of  the  glass  does  not  approach  the  outer  casinff  of 
the  mould,  it  does  not  much  matter  how  the  oooung 
is  effected.  The  great  point  is  that  the  mould  and 
glass  should  be  brought  to  a  uniformly  high  tem- 
perature, which  should  be  rather  above  that  at 
whidi  pnss-hardened  glass  is  made.  When  fully 
heated,  the  mould  is  taken  from  the  furnace  and 
aUowed  to  cool  in  the  open  air,  which  generally 
acts  quickly  enough  to  {nroduce  a  good  murdening 
effect  upon  the  fflass  within.  When  cold,  the  mould 
is  opened,  and  uie  gUss  removed. 

It  will  be  readily  understood,  from  the  deeorip- 
tions  j^ven,  that  the  three  processes  differ  so 
materially  from  one  another,  that  hardly  any 
resemblance  remains  to  show  that  they  are  merdy 
different  ways  of  treating  differently-shaped  artides, 
in  carrying  out  the  prindple  of  keeping  the  whole 
body  of  the  glass  at  a  uniform  temperature  during 
the  operations  of  heating  and  oooling. 

The  De  la  Bastie  process,  as  well  as  the  ordinary 
tempering  processes  employed,  fail  in  not  beinff 
founded  on  the  prindple  set  forth ;  glass  toughened 
by  the  De  la  Bastie  prooess  being  cooled  in  a  fluid 
bath,  and  ordinary  glass  in  kilns,  the  cooling  action 
is  most  active  on  t^  portions  offering  the  largest 
surfaces  to  the  oooling  ioflnence,  and  hence  in  the 
one  case  there  is  a  strong  tendon  or  stirain  in  the 
molecules,  whidi  causes  them  to  break  up  spon- 
taneoudy ;  and  in  the  other  case,  to  counteract  that 
tendency,  it  is  necessary  that  Uie  glass  should  be 
cooled  VOTv  dowly. 

In  the  diseunion  which  followed  the  reading  of 
the  paper  Mr.  E.  A.  Cowper  said  thanks  were  due 
to  Mr.  Siemens  for  bringing  forward  tiiis  new  manu- 
facture in  a  practical  form.  Several  of  the  drinkiog 
bottles  he  had  seen  for  some  years  past,  and  they 
were  very  much  liked  because  they  were  dean ;  tea 
oould  be  put  in  them  one  day  and  beer  another. 
The  question  of  cutting  with  a  diamond  was  a  very 
curious  one.  You  oould  scratch  the  surface  of 
some  of  these  sheets,  but  you  could  not  cut  it ;  it 
would  not  split  through  as  common  glam  did. 
Probably  that  was  due  to  common  glass  being  in 
a  state  of  tension,  which,  when  relieved  by  a 
scratch,  caused  the  glass  to  fly  right  through ;  so 
that  even  plate-glass  |in.  thick  would  succumb  to 
the  slightest  scratch  of  a  diamond  r^^oin.  deep.  With 
this  gisss  you  could  not  do  that.  The  castings 
would  be  an  important  new  manufacture.  The 
tempering  was  not  so  thoroughly  carried  out  in  this 
case  as  in  the  hardening  of  glass  in  other  forms, 
but  it  was  sufidentiy  hard  to  serve  as  deepers  for 
tramways  and  railway  chairs  for  dectric  nulways. 
He  thought  also  architects  would  wdcome  this  as  a 
means  of  obtaining  articles  of  various  tints,  whereas 
they  at  present  had  to  seardi  for  different  stones. 
By  this  prooess  they  could  obtain  them,  to  any 
extent,  in  various  tints,  and  in  any  form,  by  casting. 

Mr.  Ludwig  Mond  said :  As  a  chemist,  he  might 
remark  that,  when  the  question  of  glass  turned  up, 
it  was  found  to  be  now  practically  the  lame  sub- 
stance chemically  that  it  was  at  the  time  of  the 
Fhoanidans.  He  certainly  thought  it  would  repay 
the  chemist  to  attack  the  question  from  the  chemi- 
cal point  of  view,  and  see  what  could  be  done,.not 
by  mechanical  infocesses— by  heating  and  cooling— 
but  by  attempting  to  produoe  new  chemical  com- 
pound* which  should  possess  the  qualities  desired. 

Bir.  Siemens  remarked  that  the  glass  tuning- 
fork,  which  was  found  to  be  very  resonant,  oomd 
not  be  produced  at  all  in  ordinary  glass  in  a  mould, 
as  it  would  be  sure  to  crack.  It  coiUd  only  be 
produced  by  pouring  it  into  a  mould  formed  of 
a  material  having  the  same  heat-conducting  power. 

In  answer  to  seme  remarks,  Mr.  Siemens  said  his 

Krocess  and  that  of  De  la  Bastie  could  scarcdy 
e  compared,  because  the  latter  was  merdy  a 
toughtening  process,  whilst  his  was  one  of  manu- 
facture, by  means  of  which  he  shaped  and  hardened 
the  glass  m  a  single  operation.  eiUier  by  means  of 
presses,  or  casting  into  moulds,  and  in  a  new 
maimer.  The  De  la  Bastie  process  was  only  an 
additional  operation,  applied  after  the  artide  was 
finished,  to  toughen  it ;  but  even  for  that  purpose 
it  was  wrong,  inasmuch  as  the  cooling  influence 
acted  in  proportion  to  the  surface,  whereas  it  ought 
to  act  in  ^nroportion  to  the  bulk  of  the  glass.  Those 
parts  which  exposed  much  surface  to  the  oooling 
mfloence,  cooled  more  quickly  than  those  of  less 
surface,  and,  consequently,  there  would  be  unequal 
cooling,  which  should  be  avoided. 

The  chairman.  Prof.  Dewar,  remarked  that 
specimens  of  De  la  Bastie's  glass,  examined  by  the 
polariscope,  exhibited  the  existence  of  enormous 
strains,  and  he  should  like  to  know  whether  the 
Siemens  glass  showed  anything  of  the  kind,  to 
which  Mr.  Siemens  repliea  that  it  did  show  some- 
thing of  that  nature,  but  not  much. 


;  any  varMy  of  form  and  in- 


THE  EXPERIMENTS  OH  FEICTION. 

SOMMENTINa  on  the  recent  experiments  in 
connection  with  friction,  the  Engineer  says : 
\  it  can  be  shown  that  bearings  do  not  give  any 


trouble  now,  and  use  very  small  quantities  of  oil, 
it  may  be  asked,  what  does  it  matter  whether  the 
coeffident  of  friction  is  0*01  or  0  QUI  ?   It  is  a  note- 
worthy  fact  that,   although   the   Institution   of 
Mftftiii^nf«»al  Engineers  set  these  experiments  on  foot, 
its  members  seem  to  be  quite  crntent  to  place  the 
results   on  record  in   their  Truhsnetiofu^  and  do 
nothinff  more.    Surely  they  are  worth  a  better  and 
fuller  discuadon  than  they  have  yet  reodved.    The 
most  troublesome  class  of  beaxiogs  with  which  the 
engineer  has  to  do  are  those  of  marine  engines.  It 
seems  to  be  quite  imposmUa  to  work  them  cool 
without  employing  quantities  of  cold  water.    The 
crack  racers  of  the  Atlaatio— such,  for  example,  as 
the  Arizona  or  the  C/rt^yon  — have  spray  pipes  fitted 
over  the  crank  pits ;  and  from  tbe«e  a  deluge  of 
water  is  distributed  during  the  whole  run.    The 
water  is  never  shut  off,  save  for  a  moment  when  a 
man  feels  the  bearings  to  ascertain  if  they  are 
running  cool.    There  is  beddes  a  2in.  hose  always 
ready  ror  action.    Why  should  all  this  be  neces- 
sary P    It  may  be  said  that  the  great  heat  of  the 
engine-room  tends  to  make  the  beariogs  hot.    But 
the  crank  shaft  stage  in  such  ships  as  we  are  speaking 
of  is  not  hot  at  all.    The  cyliaders  are  away  far 
up   overhead.     The    boiler-rooms    are   shut  off 
by  the  bulkhead.    We  have  felt  chilly  in  the  crank- 
room,  as  it  may  be  called,  of  one  of  these  great 
ships.    Why  is  it,  agaio,  that  the  bearings  of  a 
locomotive  hardly  ever  heat  ?    It  may  be  taken  aa 
proved  that  if  a  locomotive  is  properly  designed  and 
properly  worked,  there  will  beno  trouble  from  hot 
bearings ;  yet  the  loads  per  square  inch  of  surface 
are  very  heavy  indeed.    Take,  fcr  example,  a  big 
end  touv ;  the  bearing  will  ba  4in.  long  and  8in. 
in  diameter,  the  pressure  on  it  with  a  17in.  (^linder 
and  1201b.  nressuxe  will  be  27,a40lb. ;  the  bearing 
surface   wul  be— allowing  one-third  of  the  total 
surface  to  take  the  strain— 33in.,  let  us  say.    Thus 
the  load  per  square  inch  will  be  8251b.,  which  ia 
much  more  than  is  usually  deemed  safe.    In  small 
stationary  engines,  on  the  other  hand,  we  con- 
stantly find  that  the  bearings  give  a  great  deal  of 
trouble.    Why  is  this  ?    Have  the  experiments  el 
Mr.  Towers  tnrown  any  light  on  the  subject,  or 
helped  us  to  the  reason  why  ?    We  think  not,  or 
rather,  we  shbuld  say.  that  eogineers  as  a  body- 
thifik  not,  for  we  still  have  hot  bearings,  Mr. 
Towers  to  the  contrary  notwithstanding.   Oar  own 
explanation  of  hot  bearings  is  that  they  are  in 
nearly    all    cases    due    to     some    bending     or 
pincmng  action.    Heating  can  be  set  up  by  a  very 
minute  cause,  and  once  it  is  staited,  it  will  go 
on.    In  one  out  of  manv  cases,  in  fact,  which  have 
come  under  our  knowledse,   where  a  crank  jte 
heated  persistentiy,  the  evil  was  due  entirdy  to  the 
circumstance  that  the  crankshaft  was  too  weak, 
and  bent  and  whipped  under  the  strain.    It  will 
constantiy  be  found  that  crankdiaf ts  will  run  quite 
cool,  unless  the  bearings  are  so  far  screwed  down 
that  the  crankshaft  has  very  little  play.    In  other 
words,    absence   of   "  knock "   and    heating  go 
together.    The  received  explanation  of  this  is  that 
when  the  brasses  are  a  loose  fit  the  oil  gets  between 
the  surfaces.    This  may  be  a  partial  explanation, 
but  not  a  complete  one,  because  it  leaves  the  fact 
unexplained  that  bearings  will  not  invariably  heat 
because  they  are  screwed  up.    When  hot  bearings 
are  normal  to  an  engine,  we  believe  -  we  had  almost 
said  we  know— that  somethiog  is  out  of  square ; 
there    is    want    of    trutii     and     accuracy.     A 
slack     brass     is     sim^     a     crude     expedient 
for  obviatine    this    difficulty.      It    permits   the 
rubbing    feunaces    to    play    about    and    adjust 
themselves  to  each  othra.    No  properly-designed| 
properly-lubricated  bearing  wants  to  run  hot.    If 
it  heats,  it  is  driven  to  it,  so  to  speak,  against  its 
prindples.    One  reason  why  a  locomotive  runs  cool 
is  that  providon  is  made  for  a  |^eat  deal  of  self- 
adjustment.    This  is  necessary  m  a  madiine  which 
runs  over  a  comparatively  uneven  and  crooked  sur- 
face.   There  is  elastidty,  and  this  serves  a  useful 
purpose.    We  too  often  find,  however,  iu  steam 
maoninery  that  a  partial  and  very  mischievoua 
elastidty  \b  introduced  by  the  employment  of  parts 
too  small  and  li^ht  for  their  work.    James  Watt 
and  the  early  engmeers  could  not  have  got  on  at  all 
if  they  had  not  made  special  provision  for  want  of 
accuracy  in  workmanship.     Thus  the  connecting 
rod  was  always  connected  to  the  beam  end  by  one 
universal  joint,  and  very  often  there  was  another 
at  the  crauk  shaft  end  of  the  rod.    The  piston-rod 
and  parallel  motion,  and  the  beam  and  the  air-puzap 
rod,  were  all  mutually  accommodating.   The  result 
was  that  these  old  engines  are  runmng,  many  of 
them,  to  this  day. 

Betuming  once  more  to  Mr.  Towers's  experi- 
ments, we  ask  for  information  as  to  whether  any- 
one is  acting  on  the  discoveries— for  they  are 
nothing  eUe— and  if  so,  with  what  results?  Wa 
confess  that  we  have  failed  to  discover  anyone  who 
is  the  better  in  any  respect  for  them.  This  ought 
not  to  be  the  case.  Everyone  ssys  that  they  are  of 
great  value ;  is  it  wrong  to  ask  ot  what  value  ?  Are 
Uiey  worth  something  to  the  community  in  a  pecu- 
niary sense?  if  not,  why  not?  Nothing  is  more 
to  be  deplored,  we  Uiink,  in  engineering  than  that 
the  intelligent,  cosUy,  and  sucSeesful  Uibours  of  a 
member  ox  the  profession  should  be  thrown  away. 
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^hina»r  *^  wUdi  wh  fltted  vitli  a  aap  for  the 
puiuuN  of  Umiting  tlw  mii  lupplj  to  the  quantity 
miAbTMmAIalo  tlMdenlopiDaut  of  lominodtj. 
TlM  — "■!"-  fluM  wu  oraomtod  with  ■  HethTm 
Stmndwd  bumac  rappliad  wiUi  18  -  candle  gu—i.s., 
with  a  Iteht  «qiial  to  tiro  •perm  Pailiamentar; 
BudlM.  The  Tunlta  obtained  were— 
Bate  of  eoiLinmp- 
tioa    per   hoor 

coirectad  to  60"  Cindle*     per    G 

F.  MidSO'B.  CindlsB         cab.ft.  perhoni 

cnh.  ft.  ob«TTed.       calcoUted. 


"On  tb«  Oudea  ol  NitiMai."  Br  Piof.  W. 
Ranua;  and  J.  Tudor  Cnndill.  Id  thu  reMnreh  it 
ii  •howa— 1.  That  tha  nean  or  blue  lir^uid  ob- 
tainad  by  the  action  ol  anenioui  anbjdride  on 
nitzlo  a«ia  ooniiiti  ot  a  mixture  ol  nitroos  auhj- 
drida  And  nifario  paruide,  in  pioportiona  dspending 
OB  tha  ftMMth  of  the  nitiio  aoid  and  the  tempen- 
tDia  «1  wblcb  tlM  volatile  liquid  ii  coadeoiad.  2. 
Ttaat  if  a  dehydntinK  ageiit,  luoh  aa  ■ulphurio 
add,  ba  pxvmt  in  mffiQiant  qoantitT,  the  diitillata 
MMMi  of  pun  pctozidB,  and  tliat  thii  ptooen  ii 

Star  the  moit  conTenient  ooe  for  tha  preparation 
tha  paMizida.  3.  T^t  if  oxygen  be  puiad  over 
Hw  UiM  Uqnid,  tba  Taponn  conibnaed  in  a  f  reeling 
wztnn  are  aUlI  blue  oi  grsan ;  a  gnat  oxoeii  of 
Bxygan  ii  aen— aiy  to  effect  eouTaiBon  from 
■dtioni  •ahrdiids  bto  pemide.  4.  Ttiat  when 
vneaaof  nttrte  oxide  iapMaed  along  with  the  p«T- 
oxida  into  a  Boolad  bolb,  the  trioxida  ia  produoad, 
HMamonntotbioxidedapeiid^g  on  thatempera- 
tnra  of  the  oondaoMr.  fi.  The  Tapour-dsniity  of  a 
liquid  of  a  deep  blna  colour,  containing  alMut  30 
par  oant.  of  tiioxida  and  TO  per  cent,  ol  peroxida, 
■how*  that  the  trioiida  cannot  exiat  in  the  gasaoni 
■talo,  but  at  onoe  diaiociataa  into  uitrio  oiida 
aad  panxid*  on  ohanging  to  gai.  The  theoretical 
Taponfdaaiity  o(  aoab  a  mixture  wai  calculated 
from  a  focmnla  deduced  from  the  aacond  law  of 
M  by  I.  WilUrd  Oibba,  which  ihowi 
••twean  temperatare,  preuuie,  and 
iI.imaatjot  tha  mixture  of  KOi  and  KiO,  in 
uiB  KMMnn  parocdda ;  and  it  wu  found  that  the 
vaponx-dantitica  of  a  mixture  ot  fSO,  +  N,0,) 
[partly  pnaent  in  tha  original  liquid  u  peroxide, 
ptrtlT  toiUMl  by  the  daoompmition  of  the  N,0, 
nreiaiit  into  NO  and  ISO,  +  t!,Ot)  ]  with  the  NU 
dtion  ot  ttie  NiO,,  calou- 
'  formula,  are  identiaal, 
within Bnttta of  cspetlmeiital error,  with  tboaaob- 
talnad  by  dinet  expailiMnt.  C.  The  preienoe  or 
abaaaoe  td  moiaton  doei  not  appear  to  affowt  tha 
tOBcOaii  betwMn  HO  and  0|.  7.  It  i*  probabla 
that  KifOi  nndaigaei  dlnociation  with  liw  ot  tem- 
paratBT*,  am  while  liquid.  Dr.  Armstrong  taid 
tbatba  had  liatetwd  to  the  piper  with  great  in- 


nid  that  be  thonght  the  produotion  of  a  blua  liquid 
aa  paiaing  a  colaurleu  gin  into  a  lirawn  liquid  wu 
good  aTidance  of  the  production  of  u  diatinct  com- 
pound. (Feligot'i  experiments  render  it  higlily 
probable  that  the  bine  colour  leiulti  from  tha  in- 
troduction of  traeaa  of  water, —II.  R.  A.)  Kumarona 


t  puatitcs  livLDg  at 
m..  Anyaberr--'- 
iueeets  wu  d  ue 


tanrt^  aa  be  had  made  Bomarona  experiment 
tha  nbjaet,  and  had  long  bean  of  opinion 
N/>a  did  not  axiat,  at  aU  aTenti  u  gu. 
aatMn'  obawrttiona,  wbateby  they  ware  le 
thii  oaadnoo,  weia  of  oondlerable  importanoe, 
aaditwu  to  Mbopad  that  ere  long  eonflrmatory 
•TidMiaa,  that  wonld  mote  directly  appeal  to  obam- 
la^  woud  be  forthooming.    It  wu  noteworthy 
thai  Ihare  wa*  no  raaorded  evldenoe  prorCng  tb 
"^■*— «"  oi  N1O3  u  gai.    Oay-LiiBaao*i  Bxpaii> 
manti,   pofeliAed   in   ISIG,    ahowed   that   nitric 
adda     and     oxynu     onb     reacted     In     the 
prcportloBa    to    form    II,Oi,    and    that   reae- 
bon  In  proportiona  eoneiponding   with  the  pro- 
dnatioB  of  NjOg  only  took  place  in  praaance  of 
■IkalL    Tha  meAod  adopted  by  tha  anthora  did 
BottafBeatopcora  tha  codatenoc  of  lf,0],  even  aa 
'1,  aad  thair  nanlta   could   be  equally  welt 


WE8TERH  HIC&OSCOFICAL  CLUB. 

THIS  club  held  iti  meeting  on  Minday  week  at 
the  houH  of  Mr.  Frxncli  P.  Pucoe,  F.L  S., 
St.  Stephen' B-iquare,  Buyawater.  The  tubject  of 
"  Parasitic  laeecta,"  many  of  wliicb  illuilcsta  in  a 
remaihabla  way  tha  (aw  ot  degradation  which 
to-day-flfjum  ao  larf^ly  in  religicui  apologetica  aa 
well  u  m  acieDtifla  treatiaee.  was  the  topic  ot  tha 
eveaiug.     Ur.  Pucoe  began  liy  atattn^  that  hia  ~  ~ 

the  expense  of  animal  ergani 
from  the  normal  form  in  lucl 
arrest  of  daTalcpment,  andnr  , 
epjz}a,  to  moipholo^ical  change..  Insect 
might  be  diTided  into,  firstly,  thoio  wL —  ^—, 
their  whole  lirea  on  tbeir  hoet— luch  ai  bird,  pig, 
and  ordinary  lice  (degraded  forma  of  hemipten), 
iiycteribia  -a  ipider-iika,  wingleis  lorm,  living  on 
bita  (braula)  (bee-lonao),  iheep-ticlis,  and  fleaa 
(permauently  panuitical  on  cata,  dogs,  Ixi:.),  Iw- 
longing  to  the  diptara;  and,  aecendly,  those  which 
pus  only  a  part  ol  thair  lirea  in  tbeii 
hoats.  Oi  theae  tha  lemula  iiI  the  chigoe,  tba 
only  example,  is  lies  when  young.  FuU  of  egLia, 
she  bunowi  in  the  hnmuitoot  (genaiBlly  a  negro's), 
and,  uulesa  extracted,  there  paiaea  tha  nmaiiularof 
her  life.  In  the  stylopidiD  (bee  paraaites],  the  male 
ii  fraa  al  aocn  aa  it  aiaiunes  its  perfect  a'.Ua,  the 
female  remaining  to  give  birth  to  another  geoera- 
tioD.  But  the  most  numerous  ot  all  are  tlioae  in 
whioh  both  aexes  paaa  the  three  earher  atagea  of 
tbeir  exiateuce  u  panaitea.  Some  depoait  their 
eggi  iu  the  eggs  of  other  iuaeoti—polynamm  on 
dragon-Bias,  ophioneuri  on  the  white  cabbage 
buttetfiy'i,  &c.  The  female  of  a  aitaris  (one  ot 
our  autumnal  tieatles)  lavs  iti  eggs  in  the  galleries 
of  a  bee  (anthophora).  For  lix  or  seren  montha 
the  larvHi,  ■'actiTe  little  creatures  with  aix  legs," 
remain  in  the  lethargic  state,  and,  oonsequantly,. 
without  food.  But  the  momaiit  the  anthophora 
lays  an  egg,  the  aitarii  larva  "  apringa  upon  it," 
and  iu  the  Mapty  shell  undergoes  its  Brat  trans- 
fMmatioB,  changing  into  a  ''fleshy  grub,"  con- 
suming the  honey  the  bee  had  itored  tor  its  own 
yonng.  In  the  bottliei,  another  sat,  the  tamalea 
lay  their  egga  where  they  may  ba  swallowed  b_y 
tbeir  host,  and  passing  the  larva  and  pupi  stages  in 
the  digeaUve  orsani,  are  voided  in  the  imago  state. 
Tl^  third  set,  laying  thett  eggs  mostly  ' — '- 


SGIEiniFIG  SEWS. 


:n».    They 

,    .. hymenopteroui    familua, 

,  proctotnpldce,  and  cbalddidic  (in- 

elnd^g  about  2,300  Bnuh  spadea),  and  the  dij 


belong  mostly  to  t 


tedJngwMi 


to  ba  axpaited  that  S,0^  wonld  be  a  good  aolvuit 
el  NO,  M  It  WMaied  to  be  the  mla  that  bodies 
whkh  •»  rebtad  are  easily  miaeible,  phosphonu, 
tm  anunple,  being  very  aolnble  m  FCl],  and 
■nlpbnrin  CS|  and  SiCI|.  One  observation  made 
htho  aathcndid,  however,  anpport  ttiair  view— 
■KM.,  tha  obaervation  that  the  blue  liquid  wu  with 
great  difflonl^  oxidised  by  passing  oxygen  into  it. 
In  aUUa  aspwimcnt*,  Dr.  Armstrong  had  found 
that  tba  raactfona  attributed  to  N,0,  could  be 
aqnally  wall  eOActed  by  a  mixture  of  NiO,  andKO. 
Ajtowe  action  ot  arsenioas  oxide 


Willi  tha  mMOoa-  SHNO,  ^  2M0  +  HNO,  + 
H/):  bat  in  piveence  of  nitric  acid  the  reaction 
HSO.  +  HXO,  =  NA).  +  H,0  would  lake  place, 
and  would  more  and  more  prEpouderate  the  lest 
""- itot.  water  present.     Tue  addition     ' 


„ .  ,         ,.  iip- 

tarons  tachlna  and  Us  aUies.    An  an  umalous  beetle 

tbipidina— la  parasitical  on  the  cockroach.    In 

conelttslon,  the  speaker  called  the  attention  ot  the 
meatiDg  to  soma  photognphs  sent  by  Mr.  Curteis, 
etpeciulyto  one  which  might  have  puaed  for  a 
representation  of  a  polyioon,  though  it  wai  merely 
a  dastei  of  the  eggs  of  a  bird-parasite. 
The  membats  Uian  visited  Ur.  I'aaooe's  biological 
many  pteaerved  specimens  <rf  the 
ipon  which  the  parasites  picy- 
I  exhibited,  amongst  other  speci- 
mens under  the  microscope,  a  bsautilul  slide  ot 
Omlthomia  avicularia,  a  curions  two-winged  para- 
site bavins  other  bird-paraeitcs  attached  to  it. 
Ur.  £.  Bartlett  ihowad  some  curious  living 
aphides.  The  paruite  that  gave  rise  to  the  itch 
disaaie,  known  u  Sarooptea  icabei,  wu  shown  in 
It*  vanou*  atagea  of  development  by  Mr.  Q.  C. 
Karep.  Under  a  very  sharp  Qerman  microaoopa, 
by  I/iili,  Mr.  E.  M.  Kelson  oihibitad,  by  maana 
of  an  ingenious  and  very  inaxpenalve  condenser 
lately  devised  by  blm,  the  punoturad  markings 
witlun  the  rsticubtions  of  the  diatom  Tiiccratium 
septnagnlatum.  This  was  accomplished  withonly 
a  two-thirds  object-glass.  The  next  meeting  ot  the 
club  will  take  place  on  April]:),  attbehooseof  Mr. 
H,  V.  Tobbs.  Subject,  "  Crystali  under  Polarised 
Light."         ^_^_^^^^^_ 


rpiLE  annular  eclipse  ot  the  sun  on  the  ICth 
X  infal,  will  not  be  visille  in  Kuropp,  but  will 
lo  well  observL-d  in  North  Americi,  whuro  the 
central  line  will  p-iw  over  I^nkc  Wicniiitg  and 
through  Nebruak;!,  and  Oregon,  ifr.  llilery,  of 
tho  JUlboiune  Obaurvatory,  is  orK'Jiiising  n  small 
CKpedilion  to  observe  the  t«tiil  t'.-lijisi'  cf  the 
aim  which  tnkea  pL»c5  on  the  8lh  (^f  Sejitembet 
next.  The  path  of  tot-klity  lii'a  ului'wt  entirely 
over  the  .South  ruclCt.  ncil  Now  Ztiknd  ia  the 
only  land  wbence  the  total  eclipse  will  be 
visible.     Its  duration  will  not  cicce'l  1  wo  minnteu 


aa  the  moon  does  not  rise  at  Urccnwich  until  abu 
has  cleared  the  oiirth's  shadow.  She  mar,  how- 
ever, bo  observed  slightly  obscured  by  t^o  pen- 
Prof.  T.  Ci.  Cimapy,  president  i.f  tbL>  {.eolo- 
gieal  t^ociety,  will  resign  his  post  as  atcretary  ol 
tho  British  Ajsoeiation  otter  the  Alwrdcen  meet- 
ing, m^iinly  becnuso  the  work  demands  sioretimo 
than  he  Cim  spare. 

At  a  recent  inuctin;j  of  the  I'hyiiical  Society 
Ur.  J.  C.  Ucfunnell  presented  two  notes  on  the 
use  of  tliD  Nicol  prism.  In  which  he  referred  to 
the  error  in  measuring  n  rotdtion  of  the  plane  ol 
polnritatioQ  due  tu  the  uxiii  ot  rotation  of  thl. 
utism  not  beiiis  pamllel  to  Iho  em^^rcint  ligbL 
The  liecond  note  df.iilt  with  a  new  lutthod  nl 
oUiiiningr  the  ■/.-.■to  readinit  of  a  NiiTol  uiretc 
This  is  often  defined  aa  tho  rending  when  the 
pUne  uf  polariKLlion  is  parallel  to  the  iixia  of 
rotatio:!  ol  the  t.Oili  ot  a  apuctrometer.  -^  Nicol 
ia  lini'd  en  the  lublc,  the  light  (luenehed  by 
turning  thu  Xii'ol  circle,  and  the  rradin^  taken. 
The  table  ia  thso  rotltud  through  ISOdeg.,  tho 
light  (|uutched.  and  the  reading  bik<:n  again. 
Tlkc  m>.- in  of  th>;  two  readings  gives  the  results 
required.  It  wiis  dvecribed  ho*  tho  error  due  to 
the  want  of  syniiailry  of  tho  Hiii'A  might  be 
found  and  eliminated.  Mr.  II.  ii.  Miidjn  ex- 
hibiti'd  and  dpsciibed  eouio  new  loniii  of  pularia- 
ing  priauia.  The  tiriit  of  these  is  by  M.  Ilurtnind, 
and  baa  been  do:icribi;d  bv  him  [C.-Jiffe'Srudiu. 
September 20 tb,  ISSl).  I'hc oUicrpiuma shown 
were  a  simibir  one  by  M.  Itcrtrand,  drscrilied  lit 
the  pnme  paper :  n  donhle-iinagc  prism  by  AhrefU- 
deacribod  in  the  Phi],  Jl.ig.  (w  Janinry,  IMa; 
and  n  modiBt»tion  ot  the  latterly  Mr.  M.idaa. 
Sir.  h.  Wriffht  pointed  out.  n»  a  praL'tie^l  objec- 
tion to  M.  Btrtrind'ii  prism,  that  :(.  w.id  very 
doubtful  whether  11  gUu  could  lic  ubt.'.ined  of  a ' 
hi/h  a  density  iis  to  possess  a  ralraetive  index  oi 
raS^.  and  at  tho  same  time  bv  c'lliinrUss  and 
unalEcetod  by  the  atmosphere.  The  i<rineiple  of 
JI.  Ilerlrand'a  priini,  too,  was  not  new. 

Tho  ordinary  g-;nerul  meeting  of  the  luititu- 
tion  of  llt-ch'iniijl  Enginecre  mill  he  held  on 
March  20,  at  J.i,  (iteat  tioorge-slrvrt,  Wtat- 
minsler.  Thu  following  ]iapora  will  lie  read  and 
diecuesed.  as  fur  as  time  wilt  admit:— "On 
lleccnt  Improvemnnta  in  Wood-cutting  Ha- 
cikinerv,"  by  Mr.  licorge  ItichanU.  of  MiinchcB- 
ter  (ajjoanied  discussion) :  "  L)uscri|itioD  ol  the 
Tower  titphericjl  l'lni>inc,"  by3Ir,lt.IIa[iiin<.-rsler 
Ucenan,  ot  Slonchtslcr;  "On  the  llintory  ol 
I'adJle.whecl  Steam  Navigation,"  by  Mr.  Uenry 
Sundhun.  of  London. 


phniie  add,  nitnayl  sulphate  ai 
nmad;  iDpreaencB  of  NO,  the 


with  tho  nilphntio  add,  1 


,    ...._,..         ... nitric  acid  art 

;  iDineaencB  of  NO,  the  tatter  is  reduced 
—■  -~d,  which  also  forms  nitroayl  antphatf 
t  a  mixture  of  Nfi 
_    .        propsr  proportions  precisely  acts  ai 
thoo^  it  wan  N,0].    Prat.  Kamsay,  in  reply, 


where,  in  addition  to  putting  down 
the  best  maciuovs  piocurable  for  tho  mauufactun 
of  "  cycles,"  he  baa  also  laid  a  good  track,  on 
which  every  bicycle  and  tricycle  oau  be  thoroughly 
tested  before  it  leaves  tho  works.  Mr.  Devsy  a 
list  ot  "fittinga"  will  be  useful  to  amateurs  desirooi 
of  conatructing  machiues  for  themaalves. 

As  in  the  case  of  tha  H-talth  EihiLitioii  last  year, 
the  eihibitois  at  tha  comiog  Inventious  EibibitiOD 
are  to  aid  in  the  selection  of  the  juries. 


The  btatiatieal  Souietv  prt^oses  to  celebnttt 
ita  jubilee  on  June  :!:i  and:iJ  next. 

In  connection  with  the  Kxhibitiun  of  lavea- 
tionn  and  Musical  Instruments,  it  in  not  inlcr.Jod 
to  ixsuo  apccial  hnndboiAs ;  hut  tlie  various 
seetions  of  tho  ealalo^'iio  will  have  ij>reticcf 
written  by,  Hmongst  othcn,  such  iiiith'irities  na 
I'rof.  U.  Lodge  fur  tli'etricity,  ]>Ir.  O.  Snelua  tor 
fuel,  turoaces,  ic,  I'ruf.  Carey  Foster  tor  philo- 
sophical instrumenta  anj  Hiipnntim.  and  Mr. 
Vernon  llarcourt  lor  (riu  nnd  other  iiluminant*. 
Uxhibiton  of  musical  instruments  will )«  allowed 
to  givu  Jiimonstratiuns  i.i  Ui-i  tone  ul  their  ex- 
hibits on  one  day  in  uicli  week.  _  in  connection 
with  the  r-jilway  eompnnies,  it  in  intcniM  t»  iw- 
a  map,  time-table,  and  i;uiile  book,  and  it.iko 
Bui'h  arrongementa  as  will  enable  reiidciits  within 
a  radius  of  20  miten  to  reach  the  exliibition  with- 
out rebooking. 

>Iesara.  O.  Salvin,  F.R.S..  and  K.  Pii  Cane 
Godinan,  F.U.S.,  have  [iroscnted  to  the  Natural 
llistor)'  iSIuacum  two  valuable  eoUcctiona.  One 
collection,  presented  on  certain  conditions,  com- 
priseH  tho  emtiro  geriee  o(  American  hirJsliroui;ht 
together  by  those  geutleffifin.,n.>siB3a^v>T,vv^i>'aa^ 
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■nd  evnyoM  irho  miiT  b;  anj  oonomTsbla 
BOHibUib  ba.n  bMD  led  into  the  •uppoution  tlut 
Mr.  Ladnr  (trttn  23SS8}u  theaatharot  ths  latMn 
iiRoad  "A  Fallow  of  the  Boyal  AitroDamiMl 
&MSetr  "  in  tluaa  oolamiu ;  and  to  totit;  that  not 
«alj  u  k*  not  tlM  wiitar,  but  that  ha  i>  not  in  Iha 
^bmUmI  dasTM  in  ay  mnSdmsa  ;  in  ahort,  that  I 
him  MMr^aMi  indebted  to  bim  in  ths  nmotert 
fcgwo  lor  one  dogls  thought,  idw,  or  mggeaition 
O&t  I  hava  BTW  Moned  han.  Bandca,  nnlsa  mj 
■wmoiy  it  non  than  niiullj  tteMhennu,  my  &nt 
lattarappauedinVol.  I.of  tbaEnausKMBtrnmo 
iB  Om  yau  186fi,  whila  Mr.  Lsdsai'i  right  to  adopt 

Klwwf^DiKaTaBDatuiadatei(toDlFiib.ll,  1S7G. 
Ih  rcgud  t«.  tLa  nrtiaulai  matter  iThiGh  at 
pcMnt  axardni  him,  I  would  jiut  uy  that.  If, 
iBihydof  tnatingthaqueitioDiuIhe  joail-joDalai 
spirit  In  which  I  end,  I  bad  charaotaruad  l£a  oon- 
Uat  of  tha  (praamt)  AatronoioaT  Bojal  in  paniit- 
«nllT  •UamMlnB  to  pack  the  B.  A.  S.  Coaaail  with 
hn  aabardinataa  at  Q»anwich,  in  the  langaaga 
it  dtwuw,  I  ilionld,  Jnit  ooucalTabl;,  haTa 
dm*  aometbing  really  to  jtiatifj  the  diatribe 
-. .       1..  ...  „    I    d, 


,  rerened,  and  aaen  ai  a  bright  line, 
D  datected  what  appeared  ai  a  wave- 
am  lidato  lide.    I  then  openad  tlia 


■lit  of  tha  roeatronDpa  to  naaily  iti  widaat,  ad- 
mittinff  the  flood  of  light  *et;  oarataily  by  meam 
of  the  It.4'  acrew,  and  dlitinctly  obaarred  Uie  form 
of  thedond-iike  head  of  a  prominence  in  abape 

likeaiatACFig.  2),  a amaUet  one  B  being  doaa  to 


J ,, gniity  of  no  egotum,  i , 

Ua  own  woida,  and  laying  tikat,  merely  ai  i 
vattar  of  faot,  I  happen  to  be  "  a  gentlemaa,  bot) 
hf  birth  and  aduMtion,"  and  that,  alike  h] 
(•digne  and  aooial  rank,  I  am  in  a  poaituni  to  bkon 
lAas  ia  doa  to  my  stati^  at  leaat  aa  well  aa  h< 
MB  pOMibly  taach  me.  S.a  peroration  might  wet 
b*pa«Md  OTsr  in  allenea,  but  for  tha  faoithatii 
naj  oonoaiTably  mialead  a  few  peoplu  who  do  noi 
know  praolaaly  what  it  waa  that  I  attacked.  B] 
•D  BMUia  "  ut  all  that  ia  aaid  about  adenoe  bi 
MiUj  aaid,  with  good  taate  and  kindly  feeling.' 
Iio  ana  would  mora  heartily  an  Amen  to  this  thiar 
I  sbonld.  Bnt  it  ii  a  aolaoiam  to  daKiribe  thi 
•iMUonaaring  arta  ampkiyad  to  pack  Qor  goraninf 
bo^,  u  KHiKK,  and  a  mara  proatltntloD  of  thai 
half woMtonMitlosny BDohoonnactioD.  "Ton 
Mttut,"  aaid  the  fliat  Napoleon,  "  make  omslettaa 
wltbont  hiiatiiiii  eggi" ;  and  if  notioa  ia  to  U 
4a>wn  to  a  nal  •bwa,  it  sao  only  be  lo  drawn  bj 
lugBBga  whiah  Aau  aneat  attention.  It  moat 
b*  an  nil  thing  for  any  aooiaty  to  have  a  mat 
giadnallj  aoqniAig  panraonDt  snthoriCy  in  iti 
ilMiiaflliiillll  by  the  lutroduotion  of  a  Dumber  ol 
Ui  own  anbordinales,  Be  hia  adsntiflD  acquire. 
naai'a  what  they  may  (and  I,  for  one,  hari 
tamuiMj  given  my  nngradgirg  teatiauiny  U 
ttair  axieul),  I  beliara  Mr.  Chrutw  to  have  thown, 
iB  mora  tbau  one  way,  hii  ain^olu  unatoeia  tc 
oeeapT  a  proninent  pait  in  tha  msiiogement  of  th< 
Bonf  Aalronomiiiaf  Society;  and,  Chat  being lo. 
I,  teving  the  Intaraata  of  atlroaoaiy  at  heart, 
BkOn  Oan  thoaa  of  any  of  Ur.  Ladgar'a  or  Mr. 
QhriiBa'a  fdaaida,  teve  fait  oompaUad  to  nttar  the 
CAataitiuth.  Wars  I  to  oontiadigt  at  the  time,  and 
OB  tbt  (pot^  any  tlatoment  made  by  Mr.  Ledgei 
bom  Ua  own  piupit,  I  ihould  righteinuly  inbjaol 
■mall  to  a  imtty  aarara  pana%ander23  andSJ 
Tw.  e.  32.  *.  2.  Ha  oao,  howaTar,  advance  nc 
'a  dalm,  to  apeak  ai-cathedta  here,  or  tc 


It.  I  watahad  tbaaa  for  npaarda  of  halt  an  hoar, 
when  A  gradually  baoama  amaller  and  amaller,  and, 
aa  well  aa  B,  Taoiahed  from  eight.  The  diametai 
of  tha  ann'a  intaga  aa  given  by  a  3]  o.g.  ia  neeea- 
aarily  email,  oonaaqDently,  the  viewa  of  promin- 
oioaa  obtained  by  aooh  aoiBll  meana  are  duim  of 
the  grandeur  dlaplayad  by  moeh  more  powerful 
optioal  apelianoes  ;  bnt  that  their  forma  oanbeaeen 

Sthe  aid  of  anoh  meana  aa  I  have  deacribed  la,  I 
nk,  Bofficient  enooaragemeot  far  the  amateur  to 
attempt  them.  T.  B.  Olaphani. 

Auatwiok  Hall,  Clapbam,  Lancutet, 
3rd  March. 


DOVBI.B      XSLXBOOFSB. 


[23321.1—; 
orreaponden 


recent  lettera  by  your 
correapondent  "Montmartre"  aa  to  double  tele- 
ioapea,  would  it  not  do  to  uae  two  &dXa  at  reflecton 


■  abomi  on  the  aketdi 


-^MfawtlTBawtSa 
«■   Bieha't  divW 


DITIBIOK    IK     BATUBS'S 
BINQ. 
i— Whiesi  obaarring  with  a  7IIn.  refrac- 
k.-   _,_,..    ..   22ai,   Daoambar,    1881,  1 
ter  ring  knowi 


I*  exactly  the  aama  principle  aa  that  daicribad  in 
my  laat,  ai  tba  plan  adopted  in  my  ohaerrafory, 
theliTB  ringofooDiaenot  being  required. 
Fordingb ridge.  T.  Waatlake. 


XHB  STATS  G 


'  MAH. 


[23923.]— Will  "Fiiam"  kindly  aay  upon  what 
authority  he  atataa  that  the  tradition  of  oreatiao, 
&c.,  waa  nnknowu  to  Uoaea.  and  waa  braught  baak 
by  the  Jewi  from  Babylon  ?  I  have  read  of  thia 
before,  but  have  never  i«ei>  it  itated  whence  thia 
theory  originated. 

If  creation  in  aiz  days  waa  a  Babylonian  tradi- 
tion, how  did  it  originate  P  Wliether  it  waa  a 
Eietic  BctioD  of  Moeea  or  of  aome  Babylonian  hia- 
rian,  the  period  of  lii  daya,  with  the  reat  upon 
the  aaventh,  ia  at  leait  a  cucioua  fancy.  If  Moaea 
gave  to  laisel  the  Trn  Commaudmeata,  which  I  do 
notthiDk  it  gcneroJIj' disputed,  wheuoe  came  the 
fourth,  in  Which  the  creation  ia  <o  diatinotly  re- 
ferred to? 

W.  J.  Oiey,  F.C,3.,  does,  I  think,  oonaiderably 
oveithrow  my  theory  about  primitive  man,  at  I 
conceive  that  a  d^  could  hardly  have  been  bout 
by  a  aavage  raoe  with  no  toola  and  leu  knowledge 
of  the  aiU  of  oonatroction. 

The  whole  aubject  of  primEBval  man  ia  highly 
intereating,  intenaety  diSicutt,  and  almoat  hqpe- 
leaaly  inaiplicabla,  eepecially  when  varietv  of  ^pa 
—not  merely  in  colour,  but  in  the  very  akuli  forma- 
tion—haa  to  be  taken  into  oonaideration.      Hrae 


lomnea"  wiUni 


and. 


[23gU.]~'WiLL  "Priam"  (letter  23902)  kindly 
give  the  autboritiea  for  the  very  intereating  atate- 
manta  he  makei  relative  to  the  two  Arat  ohaptna  of 
Qaneaia?  B.  V. 


your  pagee 

atory  of  Adam  and  Ere 

sutSce  to  aoperaede  the  teatimooy  ol 
authorittta  of  the  hut  6,000  yean  f 

John  Hampdan. 

[23926.]~Tnil  pagea  d(  tha  •R-cfiriyir  JfECHUflO 
re  not  auited  to  a  theolnj^cal  ducaaion,  bnt  I 
lay,  perbapa,  bi^ permitted  coauggtatto  "Priam" 
lat  ID  tha  ComuandmeDta  givui  by  Hoaea,  the 
creation  of  the  earth  in  aix  daya  (or  petloda)  il 
alluded  to  (Ei.  zi.  U),  and  that  he  waa,  then- 
fore,  acquaintad  with  the  "  legend  "  or  "  ballad," 
..  ..  n^  _  ..  -,.,.  ;.  Whether  tha  aacount  of  tha 
a  luparior  "  in  aroMii 
...        ■lePeuUI 


to  many  other  parta  of  the  Pentateuch  la  a  qi 
which  compatuit  Hebrew  acholara  would  p~ 
decide  differently  from  your  oorreapondent. 


which  compatuit  Hebrew  acholara  would  probably 

'---'''  "" U*  from  your  oorreapondent.    I  will 

thagHBttiD  rMaCiof  the  date  of  the 


Pantataudi ;  but  anyone  wiahiog  to  atudy  the  anh- 

, „  !■_.  ___1 -_.._.  t,,^  bookawata 

of  tha  Jewa  from 


Jeot  would  And  ample  proa 
writtm  long  before  the  r 


noodHieamee,  but  from  theae 
upaand.    Ficai  the  aooounta  oi 
SwonUaMmaalf  theae  openisga  in  the  ringa... 
I.  H.  OlaptLam. 


It  waa  fairly  oouaplcnoui 

—  "■— 1  Dointa  rapidly  dia- 

if  varioua  ot 


BOt.AB  PBOVmBNOBa. 

[33920.]— AlUTKcn  aatroaoman  p< 


ooungad  when 

■  madet^theaid 

ol  mush  largei  aad  mora,  perfect  Inabiunenta. 
gpMatMng  can  be  done,  howerer,  by  snaU  meant, 
«Bd  I  have  lately  bean  attacking  tolw  prominanoet 
tr  file  aid  of  a  31  o.g.  teleacopa  eqnatorially 
mounted,  andafi-^um,direct-vluonapectroaaope, 
«bo«t  ISin.  long  of   good  diaperalve  power,  the 


fax  awayfiom 

-fint  diffloul^  waa  how  to  attach  the  apeotroac  ope 
te  tha  tdeieope.  I  davlied  and  had  an  adapter 
madtb  when  A  (Fig.  1)  la  a  bar  9in.  long,  at  one 
and  M  whi^  ia  a  hollow  acrew,  B,  which  flta  the 
«id«<aatUpplngtnbe  of  the  teleacopa.  At  the 
othac  and  it  died  a  dip,  C,  wbioh  oarrlea  the 
■peabDaoope  In  lueli  a  vray  that  the  tun'a  image 
Mm  be  abaiply  foouited  on  the  ilitplata,  whioh  la 
— "■  aovwad  from  view.     Belaotiug  a 


of  tha  revolring  apparatna  in  the  graat  dome  at 
Vienna,  the  live  ring  and  flanged  wheela  were  not 
uied.  The  fact  it  both  are  need,  but  in  tnob  a 
way  aa  to  get  all  the  advantagea  without  the  defectt 
of  thoae  arrangements,  aa  ntually  adopted.  The 
utnal  "liniing"  conauta  ot  a  ayttem  of  wheelt, 
of  whioh  theazlei  are  fixed  between  two  oonoentzlo 
hoopa  or  ^tea  ti  iron,  forming  a  double  riu,  ao 
that  the  whealt  and  ring  revolve  together.  Tbeae 
gananlly  nm  in  a  groove  on  the  wall-plate  of  the 
obaervati^,  and  a  sortmanding  groove  in  the 
bate  ot  the  dome.  In  thit  arrangement,  any 
alteration  in  Qieahapaof  thedome  it  liable  to  oauae 
a  1am.  nie  aame  mav  apply  to  flanged  wheala, 
which  may  be  oaoaea  from  the  want  of  power 
at  adjoitment  in  caae  of  warping  of  the  roof  or 

the  live 


a,  three  abi 


The  outer  and  inner  wheala  revolve  on  two  raila  l_ 
Drojeotiont  on  the  wall-plate.  The  inner  wheel  ia 
Wbia  flanged,  to  keep  the  ring  froof  running  oS 
Ihe  rail,  ^la  outer  wheal,  without  flange,  mna  on 
iiail,  alto  on  the  Wall-pUte,  and  tha  central  wheel 
irithont  flaogaa,  and  wnlch  doea  not  touch  the  wall- 
jflata,  oarriei  tha  dome,  tha  flat  raU  or  projection 


>i  vL  naiB,  Damei  aue  oaou,  me  nab  rau  or  ^prnjacuun 
the  Mlow  the  doaoe  timMf  retting  upon  it  without 
law  tny  flange-  We  aaa  here  that  there  ia  no  poaai- 
Md  'iStf  ofa  ohanga  of  ahape  in  tba  dome  cauaing  a 
*^"  ' —  Hm  dome  It  kept  in  ita  place  by  a  ayttem 
aa  we  ihould  call  them,  vertical 
1  to  tha  dome,  and  mnninB  againat 

_ ad  Inner  edge  ot  the  wall-plate,  and 

maaq«blaof  adjottment  atreqnind.    Thia 


THB  BTATB  OV  KAN.— TO  "  O.  J.  L." 
[23927.]-Ii>onot  anawer  jon  iuatinthe  fonn 
you  Btk,  and  yet,  I  think  it  It  wnat  you  reqnira. 
Scriptara  chtoncdogy,  at  commonly  aooaptad,  it 
oartainly  wM  utterly  ud  hopalaaaly  ik  fault,  aa  jon 
auppoae ;  Uia  fauu  Ilea  with  the  tdentiata  In  mat 
putting  eT« 
Mbwmatc 
duriOKgeoh 

duoeaby  thL ^   — , 

thi  not:  and,  I  auppoae,  yon  are  alao  well  ao- 
qnainted  with  Liplace'a  nebular  hjpatheaia  of  tha 
aolar  ayatemF  Well,  place  Qod  at  the  belm  of 
affaire,  and  you  have  in  all  probaUU^  the  w>*  the 
"  —  brought  into  exIatiDoe,  though  for  a 


world  w*t 

long  apace  ot  time  atterwaida  too , _. 

permit  of  life,  or  even  of  water,  in  whiah,  aooordlng 
to  jieology,  tiiB  flnt  dawn  of  Ufa  appeared,  and 
which  waa  aucoeeded  moceHivBly,  aa  f oithar  oooUng 
took  plaoe,  by  higher  forma  and  typea  until,  at  la 


t  hia  earlier  appaaianoe,  and 


I  Ttlinblt  record 
likdy  to  be  in      .                .     ,  .  _, 

-—  the  prrisnl  world  ia  a  re-creatiou  from  Hapait 
Critically  examine  Oca.  i,,  and  you  will  aee  in  v.  2, 
"  the  eulh  wa*  without  form  and  void."  The 
rigin^  Hebrew  wrid  ia,  I  beliave,  tola,  or  looae 
tnma  ;  or,  ia  other  wnrds,  it  wai  duiotia,  tormleta, 
utterly  nnauitabie  tor  life  in  uoy  way,  and  empt^, 
but  in  exiatenca.  Aud  it  adda,  "  And  darkneaa  wai 
upon  the  face  ot  the  deep."  So  you  will  aee  that 
thia  pieaent  world  waa  not  created  out  ot  nothing, 
aa  ia  osoaUy  auppoied,  but  that  it  ia  really  a  re-crea- 
tion from  the  old  dead  geological  world  which  1( 
followa  in  poLut  ot  time ;  aud  the  reaaon  why 
gaologioal  tlmea  are  not  mentioned  in  the  Scilptun 
~  - — '-  ' "■ only  with  maa'a 
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tion  after  the  Fall  takes  ite  proper  place,  as  a  matter 
of  conrse,  when  viewed  in  this  light.  I  may  say 
that  the  word  translated  "  lights  "  in  Qtea,  i.  16,  is 
essentially  different  from  that  translated  "  light "  in 
Y.  3.  and  that  it  means  an  instrument  of  Ught  to  re- 
flect the  light  to  us,  the  h'ght  having  been  made 
first  and  then  pat  into  the  instrament ;  and  I  think 
ttiat  I  am  correct  in  saying  that  it  is  pretty  well 
understood  now  that  light  has  alwajrs  been  in 
existence,  in  a  more  or  less  perfect  Bta.t6,  iudependfnt 
of  the  sun;  so  that  probably  the  light  of  the 
geological  times  was  in  accordance  with  the  times, 
and  not  as  perfect  as  now.  There  is  much  that 
might  have  been  added  to  this,  but  as  it  would 
have  been  more  theological  than  scientific,  it  would 
not  have  been  snitable  for  the  pages  of  the 
MsGSAzno.  In  conelnsion,  I  may  say  that  in  the 
Christian  Milium  of  a  week  or  two  since  it  is  stated 
that  an  astronomer  of  some  note  is  about 
to  give  a  series  of  lectures,  aikd  amongst 
other  things  will  give  proof  that  there  was 
no  moon  until  the  fourth  d<i^  of  creation— ours,  of 
course ;  and  by  the  Transit  of  Venus  also  prove 
that  there  have  been  weeks  of  seven  days  ever  since 
creation,  so  that  Gen.  i.  2,  should  probably  read, 
'*  And  (flftsr  the  0fffs  f&regone)  the  eaith  was  with- 
out foim.  and  void, .  &o.,*'  that  is  to  say,  the 
gcdogicai  ages .  J.  H. 

BEES. 

[23928.] — Such  of  our  readers  as  are  interested  in 
bee-keeping  may  be  glad  to  know  that  much  loss 
of  life  may  be  avoided  by  haviug  the  space 
immediately  in  front  of  the  hive,  uud,  if  possible, 
for  some  little  wav  on  each  side  of  it,  covered  with 
a  ]a}er  of  "slack"  (the  refuse  of  coal).  This 
material,  by  absorbiug  the  warmth  of  the  sun, 
maintains  a  higher  temperature  than  earth  or 
gravel,  and  keeps  a  dry  surface,  and  thus  euablee 
manv  a  labourer,  exhausted  by  a  diataut  journey, 
or  blown  down  by  a  rough  wind,  to  rise 
again  and  regain  the  hive.  I  do  not  know  that 
there  is  any  novelty  in  the  plan,  but  am  sure  that 
it  is  successful.  T.  W.  Webb. 


is  easier.than  to  pay  anything  under  £1,000,  and  to 
find  that  you  have  not  got  one  of  them  after  aU. 

A  Ooontry  Parson. 


BBFLBOTINa 


TBIiBSCOPES 
USE. 


FOE  DAT 


VIOLINS. 

[23929.]—"  Oedmuo  Vital"  aiks :  "  When  we 
read  accounts  of  the  fine  qualities  of  tone  attained 
by  the  old  masters,  are  we  to  believe  that  every 
violin  made  by  tho  Amatis,  £;o.,  is  an  excellent 
instrument  ?  "    The  reply  to  this  question  cannot 
be  too  emphatic.    Most  certainly   not.    Oolv  a 
small  proportion  of  these  in-struments  possess  those 
high  qualities  of   tone  which   have   made   their 
maker^s  name  famous.    The  tone  of  many  of  them 
is  nothing  more  than  "ordinary."    It  has  always 
been  the  case  in  fiddle-makiug  that  some  instru- 
ments have  turned  out  well  and  others  the  reverse. 
Stiadivarius  lived  to  the  sge  of  about  90,  and  as  he 
worked  from  the  age  of  24,  he  must  have  made  a 
large  number  of  instruments.    No  doubt  the  best 
have  survived  (these  survivors  vorving  in  quality), 
and  the  rest  havu  gone  to  the  wall.    Time  and  use 
will  improve    every   inttrument,  but  will  never 
tnake  a  oad  fiddle  a.  good  oue ;  and  a  new  fiddle, 
if  good,  will  show  itseU  to  be  good  from  the  very 
fiiit,  though  nothing  but  time  and  use  will  mature 
the  tone.    It  is  true  that  no  oae  has  been  able  to 
improve  on  the  model  of  Stradivarins.    There  is  no 
definite  standard  of  sise  for  the  fiddle.     All  the 
sxeat  makers  made  in  two  or  three  different  sizes ; 
bat  the  "  Grand  "  model  of  Stradivarins  is  gener- 
ally considered  to  give  the  best  combination  of  good 
qualities.  ^  The  curves  of  the  belly  and  back  are 
not  roherical  in  any  violin,  and  vary  very  consi- 
derably with  different  makers.    "  Orderic  Vital  " 
may  rest  assured  that  it  is  next  to  impossible  to 
think  of  any  alteration  or  improvement   in   the 
violin  which  has  not  already  been  thought  of  and 
tried.    Instruments  of  the  best  makers  have  been 
dissected,  measured,  and  faithfully   copied  tiitaes 
without  number,  and  with  very  varying  results,  the 
chief  bein|[  that  no  one  has  yet  succeMled  in  rival- 
ling the  originals.    The  Cremona  violins  will  not, 
however,  last  for  ever,  and  we  shall  have  sooner  or 
later  to  fall  back  on  more  modem  instruments. 
Charles  Beade,  the  author,  iu  a  pamphlet  entitled 
"  A  Lost  Art  Bevived,"  Eays,    "  The   fiddles   of 
Cremona  gained  their  refutation  by  superior  tone  ; 
bat  they  hold  it  now  mainly  by  their  beauty.    For 
SO  vears  past  violins  have  been   made  equal  iu 
model   to   the    ehefd^ieurrcs   of   Cremona,    and 
stronger  in  Wood   than   Stradivarius,   and  more 
scientific  than  Goarneriusin  thidmesses."  Although 
this  is  perfectly  true,  it  must  be  borne  in  mind  tluit 
tiiese  instruments  will  require  the  maturing  effects 
of  the  lapse  of   100  years  or  so  before  Uiey  can 
equal  (if  they  ever  do)  the  best  of  the  Cremonas. 
In  the  mean  time  a  picked  few  of  the  instruments 
of  the  great  makers  stand  out  in  proud  distinction 
M  possessiLg  a  quality  of  tone  superior  to  all  others. 
A  Stradivarius  possessing  the  highest  qualities  of 
tone^  and  in  good  preservation  as  regards  wood  and 
vaznishf  will  always  command  an  ever-iocreasingly 
high  pice.    Hapny  is  the  man  who,  I  will  not  say, 
baa  his  quiver  full  of  them,  but  happy  is  the  man 
who  is  the  possessor  of  one  of  them  ;  for  nothing 


[23930.]  —  With  reference  to  Dr.  Royston- 
Pigott's  mtereating  "Notes  on  the  Cassegrain" 
(page  3,  Vol.  XLI.)t  I  must  say  that  I  think  he  is 
not  right  in  recommendiuff  reflecting  telescopes  for 
day  use,  more  especially  for  coastguardsmen. 
Some  time  ago  I  experimented  with  a  small 
Gregorian  as  a  portable  hand  telescope,  and  found  it 
a  great  nuisance.  To  begin  with,  the  mirrors  tcould 
get  out  of  adjustment  when  the  telescope  was 
carried  about,  and  I  much  doubt  the  capability  of 
a  ooastguardsman  to  adjust  them.  Then  it  was 
wondenul  how  fast  the  speculum  metal  tarnished 
with  everyday  use,  and  I  should  say  the  silver- on - 
glass  would  tarnish  almost  quicker,  judging  from 
m V  own  experience  with  such  mirrors.  When,  the 
telescope  was  first  taken  out  of  doors,  and  a  strong 
wind  happened  to  be  blowing,  the  mirrors  would 
dull  every  time  a  blast  of  air  entered  the  tube,  till 
they  bad  assumed  the  out- door  temperature.  And 
suppose  the  coastguard  to  be  furnished  with  silver* 
on>  glass  Gregorians,  where  would  Dr.  Boyston- 
Pigott  propose  to  have  the  mirrors  resilvered  when 
tarnished,  and  would  he  keep  a  duplicate  stock  to 
is6ue  wbOe  the  operation  was  going  on  ?  I  fear 
it  would  be  pretty  expensive. 

I  quite  agree  that  the  ordinary  Coastguard 
telescope  is  a  marvel  of  clumsiness  and  worthless- 
ness ;  but  the  Boyal  Artillery  garrisou  ttitious  are 
furnished  in  most  places  with  really  admirable 
refractors,  which  define  so  well  that  I  have  erenow 
used  them  with  astronomical  eyepieces  on  simple 
objects,  such  as  lunar  occultations  aiid  sunspots, 
and  the  way  in  which  the  British  gunner  treats 
these  instruments  is  heartrending.  If  the  day  be 
hazy,  and  he  cannot  see  well,  he  unscrews  the  object 
glass  and  polishes  it  on  his  jacket,  with  marvellous 
effect.  I  would  give  a  reflector  about  two  hours 
of  existence  in  the  hands  of  an  untrained  man. 

To  conclude,  I  do  not  think  reflecting  telescopes 
will  ever  supplant  refractors  for  day  use,  even  in 
skilled  hands,  and  I  epeakfrom  experie»ce. 

Tynemouth.  Garilaon  Gunner. 


its  original  outer  skin,  which  is  harder  ttsnfts 
inner  stone.  Writing  diamonds  are  spliitBi  «| 
gem  diamond  or  impure  diamond,  alias  bort,  Wk 
not  splinters  of  caroonado.  In  1869  I  dsMobid 
the  tool  to  hold  the  pieces  of  carbonado,  wtiA 
were  fastened  in  bv  solder.  I  used  it  to  tns  i^ 
(by  cutting)  a  Welsh  grindstone.  Dr.  E.  ssassts 
doubt  that  a  di  amond  has  been  used  for  adtia^ 
not  hipping,  hard  stoel.  See  Dr.  Bobinionaiidkift 
daughter's  diamond,  1868. 

I  venture  to  assert  that  no  mechanic  would  sw 
use  a  hip  (which  abrades)  if  he  can  get  a  tool  to 
cut ;  and,  further,  I  assert  that  no  lap  work  if 
absolutely  true. 

The  letter  I  have  referred  to,  as  of  1869,  vii 
over  the  signature  "  B.  P.  A."  Z.  Y.  X. 


BOBT. 

[23931.]— I  WANTED  to  point  out  the  difference 
between  the  gem  diamond,  bort,  carbonado  or 
carbonate. 

The  gem  diamond  is  a  perfect  crystal,  either 
white  or  coloured,  provided,  if  coloured,  the  colour 
is*  equal  all  over.  Hence  you  may  have  a  black  or 
yellow  or  blue  gem  diamond. 

liort  is  generally  applied  to  crystal,  which  is  dis- 
coloured, i.e.,  not  white,  and  yer  not  with  an  equal 
distribution  of  colour  so  that  it  is  not  classed  as  a 
gem.  But  bort,  by  the  dictionary,  is  sometimes 
applied  to  splinters,  either  of  the  pure  gem  or  the 
impure  crystal. 

Diamond  dust  is  either  the  dust  from  rubbing 
one  stone  against  the  other,  as  in  diamond  cutting 
(diamond  cut  diamond),  or  it  is  the  stuff  (dust) 
produced  by  pounding  (in  a  special  apparatus) 
pieces  of  the  gem  or  of  the  discoloured  crystal 
called  bort. 

Now,  corbonado  or  carbonate,  though  of  the 
same  origin  (viz.,  carbon)  as  the  gem  diamond  and 
bort,  is  not  a  real  crystal.  It  is  described  as 
amorphous.  Now,  this  carbonado  is  (or  used  to  be) 
much  cheaper  than  the  bort,  and  was  used  for 
cutting  millstones,  and  by  me  applied  IG  years  ago 
to  tuin,  i.e.,  cut  (not  merely  abrade)  steel  hardened 
as  hard  as  flre  and  water  could  make  it.  I  wrote 
to  "  Ours  "  on  4th  January,  1869,  and  my  letter 
was  inserted ;  but  I  have  not  kept  my  old  numbers, 
as  they  go  to  the  Boval  Free  Hospital  to  amuse 
the  patients.  I  fearlessly  assert  that  carbonado 
is  not  bort.  JOne  is  a  crystal,  and  the  other  is  not. 

Does  Dr.  Bdmnnds  aver  that  in  diamond  dust 
from  any  source  he  ever  finds  a  crystal,  i.e.,  a  piece 
of  definite  shape  with  facets  Y  If  so,  it  determines 
that  a  diamond  is  made  up  of  small  crystals,  a 
point  which  I  am  interested  to  know,  and  as  to 
whidi  I  have  read  vapoury  statements,  but  no 
absolute  assertion  of  the  fact. 

I  see  Dr.  Edmunds  speaks  of  dust  of  diamond, 
bort,  and  carbonado,  being  used  for  "  truing-up 
hard  steel,"  i.e.,  lapping  it,  which  never  leaves  it 
true. 

I  want  tO/ee  the  diamond  gem  or  bort,  as  I  have 
defined  it,  or  carbonado,  used  to  turn  the  hard  steel 
(not  lapped),  and  take  off  shavings— i.e.,  pieces 
which,  under  a  strong  glass,  can  be  seen  to  be 
shavings. 

Dr.  Kobinson,  of  Dublin,  used  his  daughter's 
diamond  to  cut  or  turn,  not  abrade,  the  hara  steel 
pivot  of  his  telescope.  This  he  described  in  "  Ours  " 
m  1868, 1  think :  at  least  I  find  it  referred  to  in  my 
letter  of  Jan.,  1869,  as  having  been  stated  by  Dr. 
Bobinson  "  a  short  time  since."  I  recollect  that 
Dr.  Bobinson  mentioned  that  the  diamond  was  re-set 
in  his  daughter's  ring  after  using  it  as  he  described. 
I  No  diamond  i^  useful  to  a  glazier  unless  it  has 


[23932.] -In  letter  23012,  p.  13,  Dr.  J  ^ 
Edmunds  mentions  the  black  diamond  for  tuxmsg 
hardened  steel.  I  have  myself  used  it  for  tunusg 
and  drilling  this  last  fourteen  years,  and  have  mads 
some  hundreds  of  diamond  turning  tools  and  dnDi 
for  different  purposes,  such  as  turning  pozpbyn 
and  granite,  chilled  cast  iron,  hard  steeTdiM  sm 
cutt^,  Mushet's  steel,  &j..  and  am  at  piesat 
setting  a  saw  28ft.  long,  with  bort  /oU^.  diamstB 
for  cutting  granite  slabs.  Should  be  glad  to  pn 
any  information  the  Doctor  or  Mr.  Wenham  may 
ask  respecting  the  black  diamond  for  turning  pur- 
poses, or  show  them  proof  of  what  can  be  done  with 
it  by  proper  angles  and  setting.  8.  B.  8. 

LAUINATBD  ABMATTTBES. 

[23933  ]  —  ALTHOiraH  we  appreciate  in  every  de- 
tail the  goodly  information  of  your  worthy  con- 
tributor. Mr.  Chaster,  re  "  Motor  Constructioo," 
yet  we  think  that  ho  is  a  little  hard'on  Mr.  Joners 
form  of  armature  in  calling  it  a  **  clumsy  imita- 
tion of  the  Siemens  armature."  If  Mr.  Chastsc 
means  Jones's  laminated  H  armature,  we  cannot 
agree  with  his  remark  at  all,  as  it  is  our  experienoe 
and  candid  opinion  that  this  form  of  armature  is  a 
decided  improvement  upon  the  old'  solid  ty^.  In 
the  first  place,  it  does  not  heat ;  secondly,  it  is  much 
easier  to  anneal  and  make  up;  and,  thirdly,  the 
circulation  of  Foucault's  currents  is  in  a  greater 
mtosure  prevented,  and  as  to  whatever  sli|{ht  rotary 
motion  exists  of  any  individual  part,  it  is  an  easy 
matter  to  prevent  by  simply  screwing  the  end 
plates  tightly  ;  and^  again,  we  find  it  an  essy 
matter  to  ruund  off  with  the  file  any  sharp  comers 
which  may  be  likely  to  destroy  insulation. 

As  to  not  sufficient  room  for  wire,  we  cannot  ise 
how  this  can  be,  as  we  have  just  wound  une,  whidi 
is  now  lighting  14  fives  and  giving  every  satisfac- 
tion, and  found  ample  space  for  several  layers  of 
insulation,  and  we  use  another  daily  in  driving  on 
lathe,  one-man  power,  which  has  given  us  no 
trouble. 

We  rather  doubt  whether  Mr.  Chaster  has  giTsn 
sufficient  attention  to  the  making  up  of  this  parti- 
cular armature. 

With  the  worthy  Editor's  kind  permission  we  will 
take  this  opportuuity  to  thank  your  esteemed  con- 
tributor, Mr.  S.  Bottoue,  for  his  prompt  reply  to 
our  query  a  week  ago. 

South  Tottenham.  H.  Harconrt. 


OOMPABIBONS  OF  TIDB8. 

[23934.]— The  results  of  a  dose  comparison  be- 
tween theory  and  obervation  in  the  matter  of  tbi 
tides  during  the  past  month,  indicate  the  oonnee- 
tion  which  always  exists  between  the  sea-level  and 
the  heights  of  the  barometer  when  combined  wifli 
the  direction  and  steepness  of  the  gradients,  to  whid 
attention  is  directed  in  the  daily  weaker  repoxti 
issued  by  the  Meteorological  0£&ce.  The  heighti 
of  the  tides  are  based  on  the  records  of  the  self  • 
registering  tide-^auge  on  George's  Pier,  Liverpool 
and  may  be  reUed  upon  for  correctness,  allowing 
for  the  difference  of  datum-lire  between  tha 
adopted  by  the  Adifiiralty  and  the  old  dock  sill 
The  first  fortnight  of  the  month  was  remarkaUi 
for  a  succession  of  cyclonic  gales,  and  these  gales 
aided  by  an  unusually  low  barometer,  kept  th( 
level  of  the  sea  continually  between  lit.  and  2ti 
above  its  normal  height.  When  this  extraordinar; 
elevation  was  allowed  for,  it  was  not  difficult  t 
predict  the  current  height  of  tide  from  day  to  day 
but  navigation  was  much  impeded,  and  shifi 
scircelv  liked  to  venture  into  port.  The  '*  diums 
inequality,"  however,  still  maintained  its  generi 
superiority  over  atmospheric  conditions,  though,  i 
certain  instances,  the  sudden  anival  of  a  depios 
sion  from  the  Atlantic  tended  to  intofei 
with  it.  This  was  particularly  the  cai 
on  the  8th  and  on  the  11th  inst.  From  th 
13th  to  the  2 1st,  the  pressure  was  more  distributed 
and  the  predictions  became  more  approximate 
correct,  very  little  ant  icy  clonic  action  has  » 
vailed,  and  the  temperature  has  risen  ffenani^ 
but  from  the  21st  to  the  end  of  the  month  the  m 
ditions  have  been  very  unsettled.  Our  atlMJio 
was  directed  to  three  distinct  depresdona.  Tt 
Jirtt  arrived  at  the  mouth  of  St.  George's  Ghun 
on  the  16th,  causing  not  very  strong  lottttiid 
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9 

27 

6 

9fi 

R   i 

27    10 


26 

27 
26 

27 
25 
26 
24 


7 
7 
2 
3 
6 
1 
3 


20  11 

22  10 

22  3 

23  9 

23  6 

24  9 
not  ob 

26  10 

26  6 

27  2 

26  6 

27  7 

27  2 

27  10 

26  9 


24  11 

23  2 

23  4 

21  9 

21  11 

21  4 

21  9 

22  6 

23  0 

23  10 

24  7 
26  10 

26  6 

27  6 

27  6 


28 
26 
27 
26 
26 
24 
24 
24 
24 
22 
23 
22 
22 
23 
23 

24 
26 
26 
27 
26 


6 
6 
3 
8 
1 
2 
3 
6 
0 
3 
6 
3 
9 
0 
2 

8 
9 
6 

0   ! 

9 


27      3 


+  22    I 
+20 
+28 
+24 

+  13 
+  10 
+  11 
+  17 
+  M 

+  7 
+  16 
+  12 
+  18 
+  16 
+16 
+  6 

-  4 
+  2 
+  7 
+  14 
-f  9 
+  9 
+  8 
+  3 

served 
+  2 
+  4 
+  6 
+  8 
+  1 

+  8 
-^  0 
+  2 
+  10 
+  3 
+  0 
+  2 
0 

-  1 

-  8 
+  8 
+  8 
+  6 
+  7 
+  11 
+  12 

+  7 
+  2 

+10 
+  14 
+  8 
+  7 

-  9 

-  3 


29 
29 
29 
29 
29 
29 
29 


29-3 


29 

29 

29 

29 

•i9 

29  6 

29-7 

29  8 

29  9 

30-0 

300 

29-9 

29-7 
29  7 
29-6 
205 
29  4 

29-2 
29  4 
29-6 
29-5 
29  8 
298 
29  8 
29  9 
29  9 
29  9 
29-8 
29-8 
29-7 
29-7 
29-6 
29-6 
29-7 
29  8 

29-7 
29-7 
29-8 
29  8 

29-7 

29-9 


winda in  oneplaoe,  but  north-easterly  winda in  the 
Iziah  Sea.  The  tecond  depreerion  aaTanced  from 
the  Bay  of  Biscay  on  the  19thy  causing  southerly 
winds  at  the  French  stations,  but  north-easterly 
winda  OYsr  the  Iridi  Sea.  The  third  was  a  deep 
and  Tvcj  large  depression,  causing  heavy  gales  to 
the  week  of  Ireland ;  but  as  the  prevailbg  direction 
in  these  latitudes  was  wctUrly.  the  extended  coast- 
line pKevented  the  elevation  of  the  sea-level  to  the 
€att  of  it.  This  depression  began  to  make  its  in- 
daeooe  felt  on  the  morning  of  the  22od.  It  will  be 
»en  from  these  remarks  to  what  large  variations 
the  tides  are  subjected,  and  ]ret  in  the  midst  of  all 
thie  irxegnlarity,  they  submit  to  the  dominion  of 
law  ;  and  when  the  range  of  tide  is  large,  as  is  the 
ease  at  Liverpool,  the  study  of  this  law  becomes 
not  only  possible,  but  most  interesting  and  in- 
stroetiTe. 

Jamea  Pearaon,  2C.A.,  F.B.A8. 
Fleetwood,  Haroh. 


A  NBW  ZEALAND  TBLBPHONE. 

[23985.]!  ^Tbe  transmitter  described  by  Mr. 
Hewlett  IS  the  **  Hunnines,"  which  has  been  in  use 
m  England  since  1978.  The  patent  was  bought  by 
the  Lraidon  and  Globe  Telephone  Ck>mpany,  who 
patented  it  abroad,  and  at  the  present  time  are 
using  it  for  household  and  other  purposes  in 
France,  Belgium,  &o.  It  was  also  the  instrument 
being  nsed  oy  Harrison,  Cox- Walker,  and  Co., 
wiMn  they  were  attacked  by  the  United  Telephone 
Co.,  wImm  Edison  patent  they  showed  to  be  bad. 
Ite  HnaniDgi  trahaimitter  is  acknowledged  to  be 
Am  bait  iaatniment  for  uae  on  all  underground  or 
oOArealilea.  The  paleiit  for  it  waa  bought  by  the 
UflitodTUa^hflM(£>.wilhilMi  EBgUsh  Sosineas  of 
flhaL.«ida.  T.  and  ILOctaatyear  for  £26.000 
te  mA,  and  |fhi  of  aHAamarjMBqrxeosived 


s.s.w. 
ss.w. 

S.8.W. 

S.W.  to  N.W. 

S.W.toN.W. 

S.W. 

S.W. 

S.  to  S.W. 

S.W. 

S.W. 

S.W. 

W.  to  N.N.W. 

N. 

W. 

S.W. 

W.S.W. 

N.W. 

S.S.W. 

s.sw. 
s.s.w. 

NW. 

N.N.W. 

W.S.W. 

SW 

N.N.W. 

N.W. 

N.E. 
N.E.  to  S.W. 

S.W. 

8.S.£. 

S.S.E. 

N.E. 

N.E. 

N.E. 

N.E. 

S.W. 

S.W. 

S.W. 
S.  to  S.W. 
•  S.W. 

S.W. 
W.S.W. 


S.W. 
S.W. 

S.W. 

s.s.w. 

N. 
N. 


OaU^  cyclonie. 

Continuing. 

Continuing. 

Continuing,   gradimia   very 

steep. 
Abating,  but  strong. 
Abating,  but  strong. 
Abating,  but  strong. 
Strong,  bar.  low. 
Still  very  strong. 
Fresh  to  strong. 
Gale  increasing. 
Very  strong. 
Cyclonic. 

Gradients  still  very  steep. 
Gale  continuing. 
Strong. 
Very  strong. 
Fresh  to  strong. 
Strong. 

Strong  to  gale  ;  ry clonic. 
Very  strong;  sleep  gradients. 
Strong. 
Strong. 
Fresh  to  strong. 

Slight.  "" 

Slight. 

Wind  backing. 

Fresh  to  strong. 

Slight. 

Strong. 

Strong. 

Variable. 

Strong. 

Slight. 

Slight. 

Light  and  variable. 

Light  and  variable. 

Antieyelonic. 

Anticy  clonic. 

Strong  to  a  gale. 

Fresh  depression— tfj/(r/<7niV. 

Gradients  steep. 

Bar.  falUng. 

Strong  to  gale. 

Gale  continuing. 

Abating. 

Wind    variable  —  Ught  to 

moderate. 
Deep  depression. 
Gale  continuing. 
Wind  abating. 
Hither  strong. 
Strong,    deaded   change  of 

pressure. 
Fresh. 


from  new  telephone  companies,  i.e.,  such  as  the 
new  South  of  England  Company. 

It  is  probable  the  L.  and  G.  T.  and  M.  Co.  have 
already  patented  it  in  Australia  and  New  Zealand, 
and  now  hold  all  rights  in  it  there,  as  elsewhere, 
except  in  the  U.  K.  N.  E.  D. 


ANHYDROUS  ANALYSIS.— V. 

B.  Separation  of  Metala  of  Olaaa  3,  Bivl- 
aion  I.,  from  thoae  of  Olaaa  4,  et  seq. 

[23936.] — We  will  suppose  the  assay  now  to  con- 
sist of  a  weighed  alloy  of  bismuth  (Class  3)  with 
sUver  and  gold  (Class  4).  A  **  floor"  or  ** bottom  " 
of  a  xneoe  of  charcoal,  with  convex  underside,  to 
fit  the  bottom  of  the  oval  cavity  of  the  sJumimum 
furnace  ;  or  of  *'  charcoal  paste  "  made  according 
to  Plattner's  method  of  similar  shape,  is  placed  in 
the  aluminium  furnace,  and  the  assay  treated  upon 
it  with  "a  gentie  OP."  (I,  Fig.  88),  when  the 
*'  brown-yellow  and  lemon-yellow  sublmiate  shad- 
ing off  to  white"  (p.  105)  of  metal  (0  will  be 
copiously  deposited  on  the  vertical  Al  plate,  and 
upper  surface  of  the  furnace.  This  should  be  fre- 
quently brushed  off  and  collected  for  weighing,  if 
necessary.  If  there  is  the  slightest  sign  or  **  streiUc  " 
of  a  rosC'Coloured  sublimate^  the  heat  must  be 
lessened  by  withdrawing  the  point  of  the  pyrocone 
from  the  assay  as  above  described ;  because  this  is 
a  proof  that  bilver  (or  metal  j)  has  commenced  to 
sublime  (Table  V.  p.  107).  If  it  is  found  impos- 
sible to  avoid  this  loss  of  metal  (J)  without  leaving 
behind  some  of  the  metal  (0  in  the  alloy,  the  heat 
is  increased  by  inserting  O.P.  and  the  rose,  or,  in  a 
thick  deposit,  carmine,  coloured  sublimate  is  to  be 
carefully  scraped  off,  made  into  a  paste  witii  soda, 
and  fused  on  charcoal  with  the  remaining  gold  and 
silver  aUoy  in  H.P.  (Fig.  87,  p.  74).    l%u  ia  now 


weighed,  the  loss  of  weight  being  taken  as  equal 
to  tne  proportion  of  metal  (i). 

E.  Separation  of  Uetala  of  Olaaa  4,  BItI- 
alon  I.,  firom  all  thoae  above  It  on  the 
Table ;  from  each  other,  and  from  Ketala 
of  Divialon  II. 

The  above-mentioned  alloy  (platinum  being  left 
out  of  consideration  for  the  present),  having  Men 
freed  from  the  volatile  substances  of  Class  1  and 
from  the  metals  of  (Classes  2  and  3,  as  above  de- 
scribed, and  assumed  to  be  in  the  shape  of  a  metallic 
**  button  "  or  ball,  is  placed  on  the  dean  and  veiy 
slightly  inclined  (towuds  the  operator)  surface  of 
the  aluminium  tray  in  position  over  the  cavity  of 
the  furnace  upon  a  small  crystal  of  borio  aoid» 
which,  when  it  fuses,  will  cause  the  ball  to  adhere 
mechanically  to  the  tray,  and  not  roll  away. 

The  all^^  ball  in  this  position  is  now  treated  with 
P.P.  (2,  Fig.  88),  directed  precisely  on  the  centre 
of  one  hemisphere  or  side  of  the  alloy,  so  as  to  keep 
it  in  a  constant  conditi(xi  of  red- heat,  but  it  is  vnSt 
on  any  account  to  be  allowed  even  to  begin  to  fuse. 
If  it  does,  the  assay  is  spoiled,  and  must  be  com- 
menced de  tiovo.  It  IS  hoped  that  when  this  valuable 
reaction  in  alloys  becomes  better  known  than  it  ia 
at  present,  apparatus  will  be  so  constructed  Aat  the 
lamp  and  assay  can  be  Jixed  in  the  proper  position 
on  a  sliding  scale,  and  the  blast  made  constant  by  a 
hydrostatic  or  other  Tuaohine,  sa  that  the  operator 
may  simply  have  to  place  his  apparatus  and  assay 
at  the  proper  distance  from  each  other  (which  of 
course  varies  according  to  the  object  required)  witti 
the  pyrocone  directed  at  the  proper  angle  upon  the 
latt^,  and  watch  results. 

In  an  alloy  of  equal  proportions  of  metsls  (J) 
and  (A-),  after  the  above  operation  has  been  care- 
fully carried  out,  the  exact  hemisphere  of  a  ball 
which  has  been  kept  next  the  source  of  heat  (Le., 
the  point  of  P.P.)  will  be  found  a  pure  silver- 
white  colour,  whilst  the  back  hemisphere,  whidi 
has  been  kept  away  from  the  source  of  heat 
(although  it  has,  of  course,  remained  red-hot  from 
the  force  of  metallic  conduction),  will  have  become 
an  equally  pure  gold-yellow  colour;  in  fact,  by 
this  simple  but  efficient  mode  of  *' parting,"  tne 
Au  +  Ag  alloy  has  evideutiy  been  aisaUoyedf  and 
we  have  now  a  hemisphere  of  pure  gold  on  one 
side,  and  a  hemisphere  of  pure  silver  on  tfae  other; 
apparently  because  the  metal  possessing  the  lowest 
fusing  point  will  imperceptibly  melt,  and  its  semi- 
fluid moleoules  cr&dually  flow  towards  the  souroe 
of  heat ;  remaining  eventually  on  that  side.  But  it 
is  also  evident  that  gold  moleeules  must  be  re^ 
pelled  ;  so  that  the  phenomenon  would  appear  to  be 
partiy  nyro- electrical. 

I  could  scarcely  believe  the  evidence  of  my  ^ea 
when,  in  1871,  with  my  mouth-blower  (see 
**  Pyrolo^y,"  page  290),  1  discovered  this  faot, 
the  certamty  of  which  I  proved  by  treating  many 
different  alloys  in  the  same  manner  with  a  simihtf 
result;  as  e.g.,  au  ordinary  commercial  pin,  the 
fused      alloy-ball     of     which,     thus     treated, 


ti 


exhibited  a  "  backmg "  oi  pure  copper, 
I  even  found,  or  supposed  1  could  see 
through  a  powerful  lens,  that  a  paste  of  the  mineral 
cyanite  (which  consists  generally,  or,  roughly 
speaking,  of  one-third  silica  and  two-thirds 
alumina,  or,  according  to  **  Dsma  Syst.  Hin.," 
p.  375,  AJiOsSiO^),  when  thus  treated  on  AI  plate, 
showed  minute  glittering  points  or  facets  of  silica 
next  the  soure  of  heat  or  pyroxidation,  whilst  the 
back  seemed  to  consist  of  comparatively  pure 
white,  rounded  alumina.  This  drcnmstanoe,  how- 
ever, remains  to  be  proved  as  a  fact,  but  there  oan 
be  no  possible  reason  to  doubt  the  ocular  evidence, 
as  to  tne  separation  by  this  means,  of  differently 
coloured  metals  in  an  alloy,  and  I  intend  to  exhibit 
specimens  of  these,  thus  separated,  in  the  Intor- 
national  Inventions  Exhibition.  A  silver- ^old  ball 
was  shown  at  the  '*  Scientific  Loan  Collection  "  of 
1876. 

The  operator  has  now  got  as  his  assay  certainly 
not  au  alloy  of  metels  Xj)  and  (A*),  nor  even  a 
mixture  of  them,  but  what  may  be  termed  a  metallic 
electrical  connection— a  great  step  towards  sopi^' 
ation,  but  still  not  complete  separation  itself.  The 
exact  mechanical  separation  of  such  a  *' connec- 
tion," moreover,  even  supposing  the  pure  metallio 
distribution  to  have  been  precisely  hemispherical ; 
or,  in  other  words,  that  the  alloy  consisted  iu  the 
first  place  ojf  equal  proportions,  would  evidently 
still  be  an  exceedingly  diflicult  problem  to  solve,  aa 
both  metals  are  very  hard  to  cut.  I  therefore 
propose  to  work  out  results  thus :  The  assay  con- 
sisting of  the  parted  metals  {j)  +  (A)  is  teken  up 
and  fixed  in  the  pliers  (Fig.  42,  p.  42),  so 
that  either  hemisphere,  or  i^rt  it  is  intended 
to    determine    (say    silver     in     this     case),    is 

S rejecting  clearly  from  the  points  of  the  ]>ljlers, 
ownwaras.  This  downwsrd  part  is  then  firmlv 
pressed  into  a  properly  made  mould  of  loam,  which 
IS  shaped  with  a  knife  so  that  it  exactly  covers  the 
silver  nemisphere  and  no  more,  and  allowed  to  dry. 
When  perfectly  dry,  silver  nitrate  (or  pure  silver 
in  any  shape)  is  fused  with  a  moutn  or  hand- 
blower  in  the  cavity,  until  the  operator  haa  a 
silver  hemisphere  (or  cast)  exactiy  corresponding 
to  that  part  of  his  assay.  This  cast,  when  weighed 
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iM^t  to  elTB  a  alow  ftpproxiinalloii  to  the  qnuitify 

oimrtJO'Jodiii "■-  -■-' — '— " 

tUr  ol  metal  (i),  i 


to  Uie  edge  ot 

-    -     'n  the 


h  thef  may  be  foiuid  «Uof  ed,  and  thai 
mitad  M  to  qnuitlt^. 

of  motali,  fto.,  beloogisg  to  Dindnn  I ,  it  ihonld 

BMtriz  01  "giogoe,"  M  it  ia  tecfasioallj  okllad, 
oftm  obtaioed  ftom  ninea,  te.,  with  om— the 
I'lun*^*^  matali  baTing  been  treated  abore  ai 
thoDDh  tha*  wen  liniple  allori:— fint,  becaiue 
fint  thioe  duaea  turn  geneiaUj  ra> 


.  .,  inotieaUrtr 

Oa  oidbaiy  picoeii  of  reduoioK  one  oontainlng     kitoiilibed  at 
Mdt  nwtrix  to  aimple  alloji,  ud  aepatating  the     he  deBning 


notniei,  when  a  Fo^m  wale  ia  being' rotated, 
"  iag  muat  be  allowed  foi  the  alteration  of  the 
abag  oouditioni  with  regard  to  the  podtion 
>f  the  azoluutioD  inarki,  and  •onuthing  for  the 
liffumoo  ia  tha  quality  ot  the  aaoton.  The  im- 
Mrtanee  of  Mpaiatliig  then  -rariablsl  will  be 
ibTiooa  to  erery  one.  For  thli  pnrpote  1  have 
lealgned  ■  levolting  non-pieoa  A,  which  will 
mable  the  objeot-glaM  to  be  inmed  round,  and  lo 
ning  iti  Tariooi  Hstora  into  play.  By  thia  meam 
t  nan  be  iiaiily  demonriiatM  how  mnoh  of  tha 
liffetsnea  in  the  piotnna  1*  doe  to  the  objaatiTr, 
U)d  how  mnoh  to  Uis  iUnminaiion.  When  I 
~  'tried  thia noae-piso^  I wai  very  mash 


Thii  hold*  a  diaphragm  E ;  Z  think  that  tkn 
nm  of  djaphiagnu  would  be  anlBnimt.    At  thr 
iil.C.  I  ibowed  a  LoitK  £3  12*. 
rbioh  Hr.  Baker  had  fitted  oneod  " 


teSted  I 
OlrtMmi 


.  the  beat.  It  u  thoi  made:  "Uiz 
thnoniUy  t«n  part*  by  weight  of  foeihl; 
'  and  Aoely-poWdeied    (odiaiD    oarbouate, 


_  .  allemata  aeatoa  of  an 

ibjsct-glam. 

To  ulnitrate  tha  diSarMiaa  in  tha  ohronatio 
LbeiTBtion,  let  ms  mention  only  an  examfie.  A 
rery  fair  water  imm.  |,  1-17  N.X.,  ahowed  tha  ex- 
lamation  muk*  rtdmone  p«aitioD,  I  '  ' ' 


FIc.  2  fa  dwa 
bcdSLXalMS. 
Febmuy  2Sth,  1886. 

F.8.— The  fiange,  which  il  Itin.  In  dlam«te,b 
or  the  ptmKMe  of  foonaiiig  the  oondenan  br  nb- 
ion,  the  pin  B  running  up  asd  down  tta  nutL 
rhe  imall  TertioaL  pieos  of  the  alot  ibooU  h 
lotiaed,  aa  it  piennta  one  aeddMilaar  twMi^Ml 
he  Dondenaar.    The  aperture  it   6  S.JL.—3MM. 

j.OOOtlOTTVa  DBIYUrO  ATTTiM 

[23639.]— Ir  pnmanoa  of  a  r«eomnwnd*liH 
■onbined  in  Hajm  Harindln'i  nport  an  tk* 
Penlatone  AeoideDt,  a  retnn  haa  baen  pmUarf 
■      ■  '-    Mandlk 


Am  of  poDdered  fieehlT-made  boru  p 

■""Ttt),  andfiTB  of  well-dried  (tarchpo ,  — 

p  tha  flax  in  a  glaae-itoppered  bottle,  aince  it 


wllfba  uahNif  damp."  (Prof.  Comwalf'*  trani- 
Ulon  of  rJattnn't  >•  Piobirkniiit,"  &a.,  IS79). 
Of  «oniM,  nuh  tedartiona  can  ba  n  ' 
aimnioinmfanuMebyiuingB.r  '^^'- 
AH  (nhlimata*  can  beat  onoe  k 


'all 


I,  tha  detail*  ol  whloh  i 


■  glTCBlaa* 


mauiDa  of  *itimai:nf  mercury  in  ores,  &e.,  by 
m«aiii  ot  the  amalgam  formed  on  gold-  leaj  fr 
OMMum  will  be  afterwaid*  giten,  with  a  figure  of 
tta  Bmpk  glaai  ^)parato*  necaaaary. 

It  moat  be  nmBmbered  that  tha  aboTe  i*  a  mere 
onfline,  and  by  no  mean*  a  detailed  piaolieal  ds- 
•Bi^itian,  of  now  prooeitea  of  aaparatiDg  met^  by 
be,  and  eatlmatiug  them  aepaiBlaly  by  walght,  or 
loaa  ol  weight  ot  the  reaidne.  Should  I  reoeira  due 
•neonragemant  and  help  at  the  hand*  of  those  who 
aught  to  help  ne,  the_  analyeia  of  eadi  metaU  will 

Mtnal  raanlt*,  htai. , , ._  . 

miiwnJainwUahitlauotttunalljloiind.  Heaj 
time,  there  can  be  no  doubt  of  tha  principle* 
faeti  upon  whioh  tha  pTooe**e*  reit,  which  have 
Men  proved  long  ago ;  and  it  oui  alao  be  proved 
by  tha  blowplp*  ana  alDminiam  plate  that  there 
1*  a  lerlont  lo*a  td  eilvei  and  gold  in  the  ordinary 
method  of  eapellatloD-  W.  A.  Bom. 

F.8.— ne  flgore  (Pig.  2,  Ehoush  Hbcsuio, 
No.  1,040.  page  663)  u  intended  to  repreaenta  fur- 
nace "  chawed  "  Kith  borio  add,  containing  apheri- 
«al  caldnm  Doratea.  Hie  shading  of  tha  carlty  ii 
too  daik  to  ihow'thiinoperly,  mconaeqnenoe  ol 
m^aTlng  aent  the  iketoh  ib  pendl,  inrtead  of  ink. 

A  PI.XA  -BOB,  aOOD  XAHKBBS. 

[23937.]— I,  POB  one,  begto  thank  Mr.  Ladi 

M  Donrteonily  oalling  -"— " —  •-  ■■■ 

nadlng  to  be  f  oond  ft „ 

ooneapoudanee  of  tha  Bhoube  HBOBAVia.  While 
coDtinDally  admiring  the  patienee  and  nntaUahne*! 
of  many  writen,  I  baTe  frequently  deplor«d  the 
abeance  of  good  taata  and  kindly  feeling  in  aome 
lattA*  upon  the  nobleat  aubjeota  of  ohytioal  adesce. 
B.  W.  Oldham. 

Wallow,  Bomaej,  BCarch  S. 

BBA8S  AXIS  ai,ABS. 

J2S93S.]— Hit  I  oaU  the  attention  of  tha  bma 
glaaaaaotim  ol  yoarraadantoanaw  revolrlnf 
■Ma-piaoa  I  hare  deaignad  for  the  pnrpoa*  ol 
tMting  tha  nriou*  aector*  of  an  objeoI-gUi*, 
wUohl  exbibitedatUwQ.M.C.  onttie27thlD*t.l 
For  long  I  have  been  ^  tha  opinion  that  all  thi 
•Mtort  of  an  object«laM  are  nut  eqnallT  good  ii 
daSniDg  objeola.  Fig.  1  F,  woton  1  and  3,  migb 
not  be  aa  good  aaaaotor*  Sand  i.  I  haxe  forme< 
fld*  oonolndon  from  the  atudj  of  the  exolaniatioi 
1 jij  Podnli,  when  newed  '-  "-    - 


them  green  whtn  the  abject  rUu  wa*  lOlated 
through  an  angle  of  about  90°.  The  praotioal  ont- 
Dome  of  all  Ihia  i*  important. 

1.  An  objuct-gla**  which  performed  well  enousb 
when  szhiuted  on  the  optiafan'a  mioroaoope,  might 
tell  a  vary  different  tale  when  tried  on  the  pnr- 
chaaer**  inatrnnunt,  becanae  the  objectkie  mighl 
not  Mtew  up  to  the  aame  point. 

2.  It  may  account  for  the  diffenmoe  ot  opinion 
hdd  by  eiperta  aa  to  the  qnality  of  anj  parfionlai 
objectiTe,  for  Ihey  might  have  been  taating  diffueul 


Tha  adrocatr*  of  outaidt-c}  Under  enginta  Ira- 
i)a*oUy  claim  that  Ihty  avoid  the  daugel  of  a 
srank  axle ;  bnt  from  the  aboTe  Bgnra  it  ifpcan 
that  S-6  pel  cent,  of  atraisbt  diiTiug  axles  bicka 
when  nnning.  It  i*  latiafactor^  to  uodoa  ttata 
luge  proportion  of  detectiTa  axle*  ware  diaeoTBnd 
and  taken  out  In  the  shops,  and  donbtleaa  a  men* 
Daietul  and  ^quent  examination  will  rvdnoe  tha 
comber  "  broken  in  ronning  "  ;  bat  still,  growtDg 
Dawa  wDl  exiit,  whioh  no  txn  nor  ioTeatifftkn 
ondslmt.  Clamant  I.  Stratton. 


portion  of  them  capable  of  rotation,  and  proTidec 


[23940.]—!  ossxBTE  iuTour  iasue  ot  tha  6th  inat. 
bhafDriTer"  (letter  23M7)  aay*_I__haTO_n»de  a 
I  saying  til 


/r  /     Q.Z^ 


havmg 


with  ]am  screw*,  so  that  the  pnichaaer  might  plaoi 
the  better  pair  ot  *«etor*  in  a  line  aatoas  hia  awi 
midrosoope,  then  fix  it  with  the  lam  aorews.  '  Hi 
wonld  only  bare  to  remember  to  plaoe  any  ex- 
MptionaU;  diffionlt  object  in  a  line  with  tha  fron' 
and  back  of  his  stand. 


difleren    w.  H.  D^Uni 


___ ___ —    J    ebowa  the   relatiTi 

Mltiont  of  the  scale  and  tha  Bame,  whem  viewei 
nthe  nraal  way,  tha  achromatic  oondenaer  belnj 
■enntely  oenbed,  and  the  edita  of  the  flame  sare- 
taSj  fccMBtd  on  the  object.  D  shows  the  poaitiaa 
ol  &a  diScaetion  epeetra  seen  at  the  back  of  thi 
(AjaoliTa,  tha  eyepiece  befog  remored ;  in  thia  aw 
S  and  4  t  would  be  the  woHdog  sector*  of  thi 
ol>}aot-glaaB.  Now,  il  the  acale  be  rotated  througl 
■n  angle  of  90°,  the  exclamation  marks  will  U 
MTOiatba  edge  of  the  flame,  aa  at  C.  The  diffiac 
liao  ipectra  will  ba  tamed  round  a*  at  E,  and  i 
diffamt  pair  of  sector*,  1  and  2  F,  brought  int 
plaj.  Awoming,  for  a  momant,  that  the  sector 
1 3  3  i  are  all  eqnally  good,  ft  is  lo  ba  expecteu 


Dallinger. 
_  .  dedffn  ha«  been  moat  beantifDlIy  carried  on 
for  me  by  Haaar*.  Powell  and  Lmland,  and  I  wou]< 
like  to  draw  attention  to  the  Sann  IJln.  fi 
diamater,  which  saoorea  p>Heot  steadiness  whei 
the  objeot-glam  Is  rotated.    Fig.  A  I*  drawn  to  thi 

I  now  wish  to  describe  a  cheap  fona  of  oondense: 
I  have  deaigned  to  meet  the  want*  of  students  ani 
olhen  who  use  miaroacopea  on  th«  "Hartnaoh,' 
"  Student,"  or  "College"  models.  It  consiata  o: 
a  tuba  A,  Fig.  II.,  with  a  apiial  alot  cut  In  it 
thia  la  screwed  into  the  hole  In  the  nlerceoop 
stasa.  A  tube  B  C,  oarrying  tha  lenses  (a  mndsnt 
andahieonTex)  didea  &to  the  other  tnba ;  ■  pin  I 
fit*  into  the  spiral  slot.  A  flange,  with  a  uDlai 
edge,  iaflxad  near  the  end  ol  tha  tube  BO,  and  a 
the  end  cd  the  tnba  BOfUtaoapD,  Ukatlielldo 
a  piUbax,  with  a  Wge  hoU  fai  It. 


Torkilfin  Bailway.  I  b«g,  however,  to  aay  that  I 
hare  made  no  mistake  in  what  I  itatsd,  aa  ttae 
latter  company  haTO  tor  some  considerable  time 
patt  been  Ating  up  and  working  with  erory  satia- 
laotirai,  a  brake  ol  exactly  the  same  arrannment 
as  that  whioh  Is  now  being  fltted  to  the  Midknil 
Company'*  vablde*.  It  is  quite  trot,  aa  slated  by 
"  Driver,"  that  the  Lancashire  and  Torfcahira  Com- 
haxe  soma  Tehiole*  fitted  with  the  brake 
.Ttng  a  *I«en  toond  the  pitton  rod ;  bnt  from 
-.qolrie*  I  haw  made  I  find  the  type  they  now  fli 
up  is  the  same  as  the  Midland  are  going  In  lor,  and 
IMieT*  ttto  be  tbaayatem  which  iapnfetnradoTB 
any  other.  O.  MItohall. 

[23941 . 1— In  your  isme  of  the  6th  inst.,  aooi- 

respondenton"N*wBrakei"saye:  "Tbaieana 
lot  of  changca  going  on  now,"  and  then  prooecdi 
to  euamaiate  sevusJ,  bat  omits  the  most  inex- 
tdlcable  of  all.  FreryoDe  knowa  that,  both  in 
theory  and  practice,  the  Westinghoara  automatic 
brake  ia  the 'bast.  Then  why  are  the  O.  and  8  W. 
Bailway,  who  have  hitherto  b»n  stsunch  sap- 
porter*  of  Uie  Weetinghoiae  bimke,  now  engaged 
ID  trrlog  a  form  of  Taouum,  with  a  view  to 
fitting  their  stock  anewf  Perhspe  Mr.  Stielton 
will  explain  and  oblige. 

W.  B.   Thompson. 

IHB    VBW    HIDLAKS   BNQIKBB. 

[23942.]— ToDB  oorreapondent,  "More  Bipan. 
■icn"  (p.  MO,  letter  23853),  ought  to  hare  the 
thanks  ot  the  railway  company  for  giviuE  his  idaai 
on  how  to  work  the  big  engine*  wlitoh  baTe  besE 
•uch  "failurea"  for  want  of  steam. 

The  plan  of  working  expanaiiely  was  tairl] 
tested  laat  Friday,  Saturday,  Buuday,  and  Monday ; 
it  i*  a  atiange  thing,  bnt  those  vary  ingiucs  thai 
bafcra  had  to  tab  a  pilot  with  twelre  ooache*  now 
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of  briUitat  duwi  fcUvut  h»U  a  waTe-ksgth  appeand 
tha  prdbablft  limit:  but  tber*  ni^t  be  euenm- 
glttcct  which  would  rt-Anc^  tfaii  limit  itill  farther. 
Hm  whola  thing  hiaget  npon  the  'mciiud  hypo- 
th«rii  of  brilliant  ditoi.  Tb«M  fwell  out  onder 
mioofeopical  ezaminatioo.  An  infinite  nnmber  of 
experimenti  on  thii  qn«tticm  maj  be  nutained. 
Here  k  one  of  the  ttmplest :  — 

1.  Flaee  a  **  beetle'f  eye  slide  "on  •<  the  stage/' 
form  an  inuqie  buhind  it  of  a  small  lamp-flame  hj 
wam^a  of  a  iin.  obj«ctiTO.  As  joa  witLdzmw  this 
image  farther  from  the  slide  you  wHl  see  the  flame 
image  gradually  diminish,  till  with  the  best  powers 
you  iia?e  yon  will  find  that  tliis  image  soon  reaches 
a  §mali  limit  beyond  uhith  it  uill  not  pau.  Yoa 
will  now  see  innumerable  brilliant  dots  of  light 
flononnded  by  faint  diffraction  rings.  The  focof 
of  the  faoeta  Imeaaured  at  1-lOOOth  of  an  inch. 

2.  Place  at  four  yards  distance  in  a  darkened 
room  before  a  brilliant  shaded  flame  a  piece  of 
brass  panctared  with  holes  arranged  cloieer  and 
closer.  Miniature  theie  holes  brilliantly  illuminated 
by  means  of  a  tine  4th  obJectiTe  attached  beneath 
the  stage.  Bring  the  image  of  these  holes  ander 
the  foou  plane  of  the  microscope.  Ton  will  see 
that  the  doseet  (and  perhaps  the  next  i>air)  entirely 
coalesced.  The  finest  pair  haTC  Tanishfrd.  Two 
things  may  here  subyeut  the  phenomena— first,  the 
diffraction  swelling  of  the  bright  discs ;  secondly, 
the  lateral  residuary  aberration  produced  both  by 
the  obeerring  and  miniature  forming  lenses.  (All 
thaee  things  haTo  been  most  carefully  measured.) 

8.  If  TOur  eye  can  bear  the  effulgence  of  a  minia- 
tore  of  £be  bngbtest  kun  brought  upon  the  stage, 
yon  may  repeat  the  following  experiment: — 

An  Amid  pri^m,  focus  3in.,  is  placed  in  bright 
•imshine,  so  as  to  form  an  aerial  image  of  the  sun. 
about  four  yards  from  your  microscope^  placea 
horizontally.  You  will  require  a  mechanical  tub- 
fta|(e  to  carxT  your  |th  objectiTe,  so  as  to  bring  the 
miniature  of  the  sun  exactly  in  view  of  the  ob- 
•erring  microscope  armed  with  a  Jth.  If 
yoa  hare  a  good  spider  line  micrometer,  you  will 
find  a  magnificent  measurable  solar  disc  (and  if 
yoor  glasses  are  good  enough)  surrounded  with  an 
Intensely  black  ring.  Size  of  disc,  l-16000th; 
thickness  of  black  rin^,  1-  60000th.  But  by  trigono- 
metry the  sun's  disc  u  now  four  timee  larger  than 
it  ought  to  be.  (I  am  away  here  from  all  my  data.) 
Hen,  again,  the  spurious  disc  is  greatly  enlarged. 
This  enlargemeiit  is  compoond^  of  residuary 
aberratidn,  if  any,  and  diffraction. 

Hie  phenomena  precented  by  aberration  and  dif- 
fkaotion  hare  now  been  pursned  about  twentrr- three 
years,  with  e?er-increasiog  interest.  But  wnile  one 
dast  present  themselyes  with  an  effulgent  brillianoe 
which  no  words  can  describe,  another  distinct  class 
can  be  obeerred  when  briUiunce  u  diuipated.  Aa 
overpowering  diffraction  ontbluzes  minute  details 
in  the  miniature,  which  at  ouce  start  into  view  by 
withdrawal  of  the  sunbeams.  Aud  the  possibility 
of  a  minimum  vitibile  being  examined  and  meanored 
beeomee  at  once  apparent. 

I  reooUect,  when  a  medical  student,  the  pains 
required  cTen  by  old  Topping  to  exhibit  the  squares 
of  f  he  Hippocampus.  And  aif  ter  a  great  amount  of 
conjuring  with  the  concare  mirror,  at  last  the  cross 
•trifB  of  the  lattice  appearance  of  the  Angulatom 
wete  visible.  To  what  causes  were  these  dimcaltiee 
ascribed  ?  That  would  be  an  interesting  text.  I 
was  once  on  the  point  of  buying  a  1- 16th  Boss. 
This  glass,  however,  persisted  in  exhibiting  the 
markings  on  P.  formoeum  as  elongated  squares 
(pvrallelogranis).  Was  this  diffraction,  or  bad 
•{Clerical  correction,  or  incorrect  centring  of  the 
system  of  lenses,  or  all  combined  {* 

To  bring  this  answer  to  a  close,  I  must  point  out 
that  brilliant  x)oints  or  lines  are  the  grand  sources 
of  diffraction,  and  mild  equable  illumination  its 
geoenl  abatement. 

I  have  lately  seen  letters,  spontaneously  written, 
in  nraise  of  certain  American  glasses,  in  which  it  is 
boidlv  dedared  the  markings  on  Amp.  pelluoida 
have  been  displayed  without  a  condenser,  and  with 
very  little  oblif/uity  of  li'jht  fi-om  a  concave  mirror. 
If  this  be  so  it  must  be  ascrit>ed  to  great  perfection 
in  the  spherical  and  chromatio  corrections  and 
meehani(4l  work  of  the  objective.  As  years  rolled 
bv.  1  have  constantly  observed  improvement  in 
objective  quality,  followed  by  less  elaborate  illu- 
mmation.  llie  pin-hole  stop  gives  a  direct  cone  of 
light  of  very  small  aperture,  say  16',  and  this  is  a 
inost  severe  test  of  quality.  I  found  it  serviceable 
with  my  l-60th  of  I'owelf  and  Lealand,  and  I  have 
osed  largely  condensers  formed  of  a  battery  of 
objective  glaiwos  ranging  from  10^  to  140'  for  the 
last  twenty. fivo  years,  and  often  with  immersion 
fluids  both  above  and  below  the  slide,  9o  as  to 
produce  as  far  as  possible  equivalent  mediums 
(now  called  homogeneous)  and  allow  the  rays 
to  penetrate  with  the  least  possible  devia- 
tion. On  another  occasion  I  propose  to  speak 
of  the  redaction  of  diffraction  and  the  minimum 
angle  visible  more  in  detail.  For  instance,  Messrs. 
P.  and  Tj.  once  thowed  me  with  their  l-80th  the 
veritable  dark  dots  of  Amp.  pelludda.  The  dots 
were  very  much  smaller  than  the  interspaces. 
What  angle  would  these  dots  subtend  P 


XoTS.—  My  Amici  prism  has  a  Zm.  f  ocas.  Taking 
the  son  at  ^}  min.,  diam.  of  1st  disc   »  3 

1 


30'  B  3  r 
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Then  this  disc  is  miniatoxed  down 


hj  {th  obiedive  placed  at  ^yds.,  or  144in.,  to  a 
minate  sue,   144  y  S  smaller— Le..  1,15*2  smaller 


than 
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m  ^  "*^ 


l-44000th.    I  see  the  son  is  now  32min.  in  diam. : 
this  makes  l-4100«th,  instead  of  1  -44000th. 

By  the  system  of  nuniatnres  I  have  seen  dark 
objects  on  a  darkish  background  of  a  size  im- 
mensely lea  than  1- 100000th  thick.  A  most  use- 
ful formula  for  ascertaining  size  of  minxature  at  a 
given  distance  (d)  oi  an  object  with  a  iens  of  focus 
(/)  is  given  1^  me  in  Fhil.  Tr.,  VoLII.  1^70. 
If  OT  be  the  proportion  of  miniature  to  object,  for 
a  long  distance  a,  from  object  to  image  nearly^  - 

d 
m  tM    -  . 


In  the  case  of  ^th  and  half  a  mile  distance,  the 
rung  of  a  ladder  Itn.  thick  was  beautifully 
seen — 

m  B    L™^  a  316S0  X  8  B  2.53440  times. 
B 

The  rung  of  the  ladder  in  the  microscope  was 
about  the  260000th  of  an  inch.  With  mag- 
nifying power  of  1,000  diameters— all  immersion 
lenses,  set  to  "  uncovered,"  with  either  wator  cr 
glycerine  between  their  noses,  and  sometimes  a 
piece  of  cover  glass  *004  thick.  But  without  minia- 
turing at  all^  I  have  on  several  occasions  exhiUted, 
under  peculiar  conditions  of  illumination,  jet-black 
dark  bodies  very  much  less  than  two  miiJiionths  of 
an  indi  in  size. 

If  you  can  dinniss  diffraction,  it  is  difficult  to 
asBiffn  what  really* is  the  limit  of  visibility  with 
absolutely  perfect  instrumentation.  There  is  reason 
to  believe  from  the  markings  on  insects  that  minu- 
HtD  are  visible  to  their  eyes  far  more  minute  than 
anything  our  best  microscopes  accomplish.  Now, 
what  is  the  angl^  ttt  which  a  bullet  mark  at  60*0 
yards  is  seen?    The  mark  is  about  an  inch  spot. 

The  angle  =s  .^^^    ^^  =  _L_    .   19  seconds  of 
"         500  X  36        l&OOO 

arc.    (I  have  seen  a  rifleman  mark  down  without 
a  glase  his  own  hits  at  this  distance.) 
'    Now,  what  would  be  the  angle  of  vision  sub- 
tended by  the  1-lOOOOOth  of  an  inch  seen  at  lOin.  i 

Th.„gte(»7e)  -^^^io-^^=e. 

Now,.»oondi.^th.»y,^th.     Hence 

this  angle  G  a  one- fifth  of  a  second.  Now,  if  we 
could  magnify  this  a  thousand  times — 

1000  X  0  ^l  X  1000  sees.  «  200  seconds. 

So,  after  all,  the  size  of  a  line thick    then 

•  '  lOOUOO 

presents  a  visual  angle  of  200  seconds ;  and  yet  2 
seconds  has  been  authoritatively  pronounced  as  the 
limiting  angle  of  human  vision!  And  the  one- 
millionth  of  an  inch  would  still  present  an  an^le 
of  20  sees,  ten  times  larger  than  the  assigned  linuts. 

TFith  proper  precautione,  the  limit  of  angular 
vision,  or  linear  diameter,  in  my  experience,  lies 
beyond  the  one  millionth  of  an  inch  with  the  best 
glasses  and  finest  manipulation. 

With  a  dear  power  of  2,000,  one  millionth  would 
subtend  an  angle  of  40  seconds  (at  10  inches). 

Qt.  W.  Soyaton-Pigott. 

Hastings,  March  2. 


PH08PH0BI0  AOID  IN  KANUBBS. 

[23948.]— I  FANCT  I  saw  recently  an  inquiry  as 
to  the  best  method  of  ascertaining  the  amount  of 
phosphoric  add  in  fertilisers,  and  as  the  subject  is 
of  much  importance  to  agriculturists  all  the  world 
over,  the  following  from  uie  Chemical  Neia  may  be 
of  use  to  some  of  your  readers : — 

*'  1.  The  sample  should  be  well  intermixed  and 
properly  prepared,  so  that  separate  portions  shall 
actually  represent  the  substance  under  examination, 
without  loss  or  gain  of  moisture. 

*'2.  WATEB-80LUBLB  PuOSPHOBIO  AOID.— Bring 

2grm.  on  a  filter ;  add  a  little  water ;  let  it  run 
out  before  adding  more  water,  and  repeat  this 
treatment  cautiously  until  no  phosphate  is  likely  to 
predpitate  in  the  filter.  (The  washings  may  show 
turbidity  after  passing  the  filter.)  When  the  sub- 
stance is  nearly  washed  in  this  manner,  it  is  trans- 
ferred to  a  mortar  and  rubbed  with  a  rubber-tipped 
pestle  to  a  homogeneous  paste  (but  not  further 
pulverised),  then  returned  to  the  filter,  and  washed 
with  water  until  the  washings  no  longer  react  acid 
with  delicate  test-paper.  Mix  the  washings.  Take 
an  aliquot  (usually  corresponding  to  one- third  or 
one-half  of  a  gram  of  the  substance),  and  de- 
termine phosphoric  add  as  under  Total  Phosphoric 
Add. 

**  3.  CzTBATE-zirsoLnBLE    Phosfhobio    Aon>.~ 
I  WMh  the  residue  of  the  treatment  with  water  into 


loOec.  fijsk  with  lOOcc  of  strictly  neotzal  am- 
momum  dtrate  solution  of  I  09  density;  shred  and 
add  the  filter  paper :  cork  the  flask  aecorely ;  pitM 
in  a  water  hash  with  ocnstant  temperature  of  60^  C, 
and  digest  for  tUrty  mxnutee  with  freqoent  shaking. 
Filter  the  warm  sohitiGB  quickly,  and  wash  wift 
water  of  ordinary  tempentore. 

'*  Transfer  the  filter  and  its  oontenti  to  a  poros- 
lain  capsule.  Ignite  until  the  orKanie  matta  ii 
destroyed ;  treat  with  10  to  15oc.  of  fondng  hydro- 
chloric add:  digest  over  a  low  flame,  untu  the 
phosphate  is  dissolved:  dilute  to  200oe.;  miz; 
pus  through  a  dry  filter ;  take  an  aliquot,  and  ds- 
termxne^iaephorie  ac^  as  under  total. 

"  4.  Total  Phosfhobic  Acid.— Weigh  2gmL 
into  a  capsoJe,  add  and  mix  intimately  witti  4  to 
7cc.  of  a  nearij  saturated  solution  of  magnesiom 
hydrate,  dry :  ignite  gently :  if  necessary,  moiifon 
the  residue  with  nitric  acid  and  ignite  again  to 
destroy  all  organic  matter  :  add  to  the  reddue  15  to 
2^.  of  fummg  hydrocbloric  sdd;  digest  at  a 
gentle  heat  untirall  phosphates  are  disaolved ;  dilute 
to  dCOec:  mix:  pan  through  a  dry  filter;  take 
.50cc.  of  filtrate;  neutralise  with  ammonia;  add 
about  15grms.  dry  ammonium  nitrate,  and  to  the 
hot  solutSn,  for  every  dedsram  of  P«Os  fliat  ii 
present,  50ce.  of  molybdic  solution.  rTest  thA  fil- 
trate by  renewed  digestion  and  addition  of  more 
molvbdfic  solution.) 

''Dissolve  the  predpitate  on  the  filter  with  am- 
monia and  hot  water,  and  wash  into  a  beaker  to  a 
bulk  of  not  more  than  lOOcc.  Xearlv  neutraKss 
with  hydrochloric  add;  cool,  and  add  magnfda 
mixture  from  a  burette,  slowly  (one  drop  per 
second),  and  stirring  vigorcntly.  Aiter  15  mmutes 
add  30cc.  of  ammonia  «t>lnti.in  of  dendty  0'96. 
Let  stand  several  hours.  yTwo  hoars  are  usually 
enough.)  Filter:  wach  with  dilute^  ammonia; 
ignite  intensely  for  10  minutes,  and  weigh. 

"5.  ClTBATE-SOLrBLE    PHOSPHORIC  ACID.— The 

sum  of  the  water-soluble  and  citrate-insolubk 
subtracted  from  the  total  gives  the  dtrate- soluble. 

Preparation  of  Boagenta. 

"1.  To  Pb£Pjlbz  Aaoio^nuac  Citbatk  SoLtrrKW. 
—  Mix  STOgrm.  of  commercial  dtric  add  with 
l,500cc.  of  water;  nearly  neutralise  with  crushed 
commerdal  carbonate  of  ammonia,  410flprm. ;  heat 
to  expel  the  carbonic  add:  cool;  add  ammonis 
until  until  exactly  neutral  (testing  for  excess  botb 
of  acid  and  alkali  by  aid  o<  delicate  red  and  bl« 
litmus  papers),  and  bring  to  volume  of  2  litres. 
Dilute  farther  until  the  density  is  1*09  as  tested  bj 
the  balance  or  accurate  spedfic-gravity  sinndle. 

"2.  To  Pbepabk  Solution  of  Magnebiui 
NmuTE.  —  Diesolve  3*20grm.  of  "  calcined 
magnesia '  in  nitric  add,  avoiding  excess  of  tiK 
latter;  then  add  a  little  "calcined  magnesia"  is 
exoees  and  boil ;  filter  from  the  excess  of  magnesia, 
ferric  oxide,  &o.,  aud  bring  to  volume  of  2  litres. 

**3.  To  PbkpjlbeMolybdic  Solution. — ^Dissolvf 
lOOgrm.  of  molybdicadd  in  400grm.,  or  4l7ce.oi 
ammonia  of  sp.  gr.  0*95,  aud  pour  the  solution  thai 
obtained  into  l,oOCgrm.  or  l,250cc.  of  nitric  add 
of  sp.  gr.  1*20.  Keep  the  mixture  in  a  warm  plac< 
for  several  days  or  until  a  portion  heated  to  4(r  G, 
deposits  no  yellow  predpitate  of  ammonian 
phoepho-molybdate.  Decant  the  solution  from^] 
sediment,  and  preserve  in  glass- stopped  vessels. 

**4.  To  Pbepabe  Axmoniusc  Nitbate  Solu- 
Tioy.— Dissolve  2CK)grm8.  of  commerdal  ammonian 
nitrate  in  water,  and  bring  to  a  volume  of  2  litrea 

"6.  To  Pbepabe  Magnesia  MixTUBE.'Diiidvi 
22grm.  of  recently  ignited  *  calciued  magnesia'  ii 
dilute  hydrochloric  add,  avoiding  excess  of  tb 
latter.  Add  a  little  '  calcmed  ma^esia  *  in  exossi^ 
and  boil  a  few  minutes  to  precipitate  iron,  alu 
mine,  and  phosphoric  add  ;  filter,  add  2S0gTm.  ol 
ammonium  chloride,  700cc.  of  ammoniaof  sp.  gr. 
0*96,  and  water  enough  to  make  the  volume  of  S 
litres.  Instead  of  the  solution  of  2*Jgrm.  of  <  csl' 
dned  magnesia,'  llOgrm.of  crystallised  magnedoB 
chloride  (MgClaCH,C))  may  be  used. 

"  6.    DlLXTTE       AaaiONIA     fob    WASHINO.--0n< 

volume  ammonia  of  sp.  gr.  0  96  mixed  with  < 
volumes  of  water,  or,  usually,  1  volume  of  oon* 
centrated  ammonia  with  6  volumes  of  water." 

P.  I.  0. 


A  FBW  WOBDS  ON  THB  NBW  TIKB. 

[23949.] — WnBTnEB  or  not  the  **  new  time  "  wil 
ever  become  part  and  parcel  of  our  everyday  lift 
is  a  matter  ox  considerable  uncertainty  at  present 
and  one  whidi  should  be  carefully  considered  befon 
finally  adopted.  It  is  certainly  a  more  sdentifii 
method  of  dividing  the  day  than  the  present  systen 
of  two  periods  of  twelve  hours  each,  and  for  tha 
reason  if  for  no  other  should  be  adopted  if  posdbls 
It  might  with  advantage  be  adopted  by  xailwa; 
companies  and  the  Telegraph  and  Postal  Servfeei 
Bail  way  and  other  time-tablee  would  be  mud 
nmpler  and  less  liable  to  confuse  one  if  the  abbrarii 
tions  a.m.  and  p.m.  were  rendered  UBneeemuT.  I 
would  greatly  facilitate  its  mend  adostlMiif  A 
docks  in  Government  and  other  nablio  DuOdfnp- 
e.g.,  railway  stations,  were  made  to  Indieate  th 
new  time ;  and  if  the  time  tables  wcva  aMmaAt 
above  soggetted,  the  maasat  would  vary  wosm^  tm 
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B  neoesBity,  be  made  familiar  wifk  the  new 
nd  its  geueral  adoption  would  bo  almofet 
.    The  feeling  of  novelty  one  would  experi- 
>  Bay,  asking  a  friend  to  dine  with  them  at 
Q  o'clook,  instead  of  aaying  6  p.m.,  would, 
•e.  Boon  wear  off,  and  though  it  would  have 
pedantic  sound,  it  would  t^e  barely  longer 
expression  to  than  the  present  nomenoU- 
For  purely   scientific  purposes,  such,  for 
e,  as  the  registering  of  physioal  and  meteoro- 
phenomena,  the  proposed  change  is  admir- 
iapted ;  tiiough  it  is  exceedinj^ly  doubtful,  as 
I  out  by  Prof.  Newcomb  in  the  January 
r  of  the  Monthly  Notices  of   the  B  A.S., 
T  the  advantages  to  be  gained  by  astronomers 
luffioient  importance  to  cause  them  to  adopt 
e  referring  all  observations  to  the  QreenWich 
in  might  possibly  be  an  advantage,  though 
ig  the  commencement  of  the  astronomical 
>m  noon  to  midnight  would  probacy  not  be 
)n8idering  that  the  change  is  only  adopted 
nxwich  by  way  of  experiment  for  twelve 
1^  and  may  not  finally  be  made  use  of  at  that 
;ion  for  recordtng  as^nomioal  phenomena ; 
ill  probabilitjT  wul  not  be  universally  adopted 
onomers,  it  ia  certainly  premature  to  make 
it  for  that  purpose  as  some  of  your  astro- 
kl  oorreepondents   have   done,    until   some 
itative  dedsion  has  been  arrived  at.    In  the 
iote,  all  those  correspondents  who  prefer  the 
ne  for  recording  their  astronomical  observa- 
khould  distinctiy  state  that  they  have  made 
se  of  it,  to  prevent  confusion  being  made 
m  the  day  reckoned  from  noon  and  the  day 
ed  from  midnight.  B.  J.  Hopkins. 


queBtion  now :  and  as  my  name  has  been  called 
into  it,  I  feel  I  must  try  to  prove  it.  I  will  try 
another  form  to  make  what  I  think  is  correct.  I 
will  take  only  the  major  scale  in  the  key  of  C,  or  I 
might  trespass  on  time  and  space,  and  others 
miffht  handle  the  question  better.    The  fractions 

^  I  ^  andl  are  acknowledged;  but  ^  andi^ 
y,  4, 3,         2,  10  lb 

are  not  kindly  received.  I  will  leave  out  heights  of 
bridges,  frets,  or  shortening  of  strings  by  preBBure, 
&c.,  and  stidc  to  the  mathematical  part  of  it. 


MONOGHOBD  PbOFOBTIORS. 
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In  iktiir  <m»i»0r$i  Obrr$tpondmU  mr$  rstptfi* 
•^qtistied  to  mmttum,  in  $aoh  imtanut  th§  titi4 


26.]— Screw-Ontting.— "  Toung  Turner  " 
mt  a  pitch  of  four  threads  to  the  inch  in  his 
>y  using  a  20  and  40,  or  a  60  and  120.  If  he 
)ack  Bi^ed,  a  20,  60, 30,  80,  or  30,  70,  35, 120, 
60,  75,  20,— any  of  these  would  cut  a  ^in. 
icrew  in  a  lathe  with  a  ^in.  pitch  leadmg 
— Dttnbabton. 

26.]— Screw  Cutting.— If  you  mean  the 
1 1  gave  in  my  index  to  **  Glover  **  are  not 
inough  to  gear  in  your  lathe,  you  can  double 
it  Bet,  which  will  ba  40  mandrel,  and  80  on 
;  screw,  with  the  largest  intermediate  wheel 
A  get  in.  For  the  second  set,  chuige  the  35 
)0,  and  the  70  for  a  100.  If  these  are  of  no 
lease  write  again,  and  I  will  do  my  best  to 
ou.— Valetta. 

23.]— MoBioal  Scale— On  page  564  Mr. 
Hunt  objects  to  my  division  of  the  diatonic 
because  he  believes  that  it  gives  different 
I  to  the  two  semitone  intervals.  How  he 
s  at  this  conclusion  is  not  verv  clear.  If  he 
im  to  the  monochord  scale  shown  on  page 
B  will  there  find  that  the  values  of  all  the 
•nes  are  identical ;  but  for  perfect  accuracy  in 
iting  the  ratios  it  is,  of  course,  necessary  that 
cimal  fractions  be  completed,  and  this  Ifr. 
may  easily  do  by  carrying  out  the  process  there 
bed  according  to  whiqh  the  scale  is  constructed. 
[  beg  to  apologise  for  and  correct  an  error  I 
nade  in  copying  out  the  decimal  figures  of  the 
m  expressing  the  semitone  interval :— Instead 

5^  it  ought  to  b.  _^_  &c.      The 

243 
iBt  vulgar  fraction  equivalent  to  this  is  -=^ 

256 

ps  the  following  statement  of  the  diatonic 

nay  give  a  more  definite  idea  of  it  than  can 

t  irom  the  unavoidably  imperfect  decimal 

I  given  for  the  monochord : — 

DBF  G         A         B        C 

72         64       60S        ^^         48       42^      40| 
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323.]-Mualcal  Scale.— In  reply  to  Walter 
e,  in  No.  1038,  **  E.M.,"  as  an  introduction,  I 
i  Bay  in  1855.or  1856, 1  had ''  Hawkins'  History 
isio  "  lent  me  by  a  rev.  gentleman.  It  was  a 
Lt^  I  think,  by  Novello ;  in  the  preface  is  a 
wbidi  waa  oofoed  from  a  "  History  bv  Dr. 
ly,"  who  was  a  oonteraporarv ;  the  catch  was 
in  OB  "  Hawkins'  Hirtoxy "  by  the  words 
Italy  and  Hiatonr:  Bumey'sHiBtoiyandbuzn 
iloiy."  HawkwB  wai  a  thomifl^  mathema- 
'M  wan  10  a  mnaidaii ;  and  Brr^nzMy  waa 
3fh ;  thanlon,  lik»  maaj,  if  Hbaorr  it  apokan 
km  who  maotiBe.  onlgri  dtan-twa—li,  Idr* 
m,  flist  "Win  alio  flaiia  nd  oo,  pmUia. 
Biwid  pwpottkM  cftte  mr  nrrhoidii  tta 
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By  taking  the  fractions  as  above,  the  whole  of  the 
monochord  as  1  or  any  length  of  string,  tuned  to  C, 
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%f  this  gives  D-  -^  of  B,  or  --x  - 
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abOTO  the  whole  monochord  note.    The  reason 
fliatthMe  proportions  are  not  generally  received 


sceniB  to  be  that  all  fiftha  have  been  taken  alike — 

Cto  G,  F  to  G,  £  to  B.    G  tol    D,  and  A  to 

•  9 

2 

-•  E  are  perfect  fifths,  because  in  each,  by  taking 
6 

the  monochord  fractions  for  the  lowest  note,  and 

multiplying  bv  the  interval  fractions,  it  will  give 

the  monochord  fractions  of  a  perfect  fifth  in  eadh 

case;   or,  by  taking  the   interval  fractiouB  and 

o 
multiplying,  we  get  the  ,-  or   fifth  fraction;]  but 

from  D  to  A  it  Ib  not  so,  for  this  fifth  iB^ooly 
1^,    theiefose    a    smaller    fifth.    Theia  la*  alio 

40 

another,  the  diminished  fifth  from  B  to  F. 
The  table  above  will  show  thirds,  fourths,  Bixths, 
and  sevenths  of  more  than  one  fhMtion. 
I  might  go  on,  as  I  have  done  years  ago,  and  diow 
the  difference  of  the  additional  fiats  and  shaipa 
which  might  be  called  into  use  to  modulate  into 
other  keys ;  but  the  equal  temperament  has  come 
into  use,  and  more  practical  with  all  its  short- 
comings. I  love  to  find  the  whys  and  wharefoies 
of  any  question ;  but  let  us  reason :  we  cannot 
square  the  circle,  however  near  we  get  to  it.  I 
knew  one  man  who  worked  that  up  to  200  deoimalB, 
and  then  he  said  he  felt  he  might  still  go  on. 
Messrs.  Grey,  "  F.  T.,"  and  N.  E.  Ghfld  have 
already  given  enough  to  my  mind ;  but  there  have 
been  times  when  some  slight  difference  has  cleared 
a  fog  from  my  mind.  I  nope  in  this  I  have  helped 
to  do  so  to  you.  This  theory  I  have  put  in  practice, 
tested  it,  and  found  it  agree— it  conune  to  ooncoi^ 
or  discords  by  melody  or  '*  thorough  baBS,*"  as  tiie 
theory  pointed  out.  This  I  tested  oy  the  fandljy  of 
instrumentB  that  might  be  called  overblown  TO6B, 
such  as  the  trombone,  trumpet,  French  horn,  jf  ent 
bugle,  comet,  and  other  valve  instruments ;  there- 
fore, X  feel  I  may  write.— W.  H.  Elphiok,  New 
Cross,  S.  £. 

r65384.1  —  American  Organ.  —  In  reply  to 
"  H.  M.  1.  B.*'  about  shorter  scale  reeds  (p.  16),  I  • 
would  point  out  to  him  that  the  manufacturers  of 
reeds  will  make  them  of  any  scale  desired,  provided 
the  order  is  suffidenUy  large :  they  will  also  make 
them  to  any  pattern.  The  neds  used  in  the  majority 
of  organettos  are  of  a  smaller  scale  than  those  he 
mentions,  and  perhaps  they  may  be  on  sale  in  this 
country ;  but  certaialy  he  canprocure  sudi  special 
reeds  as  those  used  for  the  Euphone  stop  of  one 
maker,  and  the  ^oline  and  Vox  humana  of  another. 
This  fact  induces  me  to  make  one  more  effort  to 
clear  up  the  extraordinary  iUusion  about  8ft.  reeds 
in  16ft.  tubes.  Tubeboards,  I  need  scarcely  re- 
mind your  readers,  are  made  by  machinery,,  and  it 
is  necessary  to  fix  upon  dimensions  and  nep  to 
them.  The  dimensions  in  use  for  ordinary  TG^^inm 
of  8ft.  and  4ft.  have  been  adopted  after  expenmait, 
and  good  results  having  been  obtained,  nothing  mote 
was  desired ;  but  it  does  not  follow  that  no  other 
dimensions  could  be  used  with  the  same  reeds.  Aa 
a  matter  of  fact  within  the  cognisance  of  anyone 
who  has  had  mudi  experience  with  reed  organs, 
reeds  which  are  said  to  oe  adapted  only  to  certain 
tubes  are  found  in  tubes  of  all  sorts  of  sizes :  ttuat 
is  one  of  the  means  adopted  to  obtain  variety  <Hf 
tone  in  large  organs.  It  is  very  rare  to  find  large 
reeda  put  into  small  tubes,  because  there  is  then  a 
difficulty  in  fitting  the  "  mute  " ;  but  reeds  are  often 
completely  buried  in  tubes,  tiie  mskers  of  the 
instruments  being  happily  ignorant  of  ^e  import- 
ance of  studying  that  mysterious  "  windway.^— 

FUEQZN. 

[66384.]^— Amerioan  Organ-.— I  have  no  wish 
to  enter  into  any  useless  controversy  with  Mt, 
Floyd  (p.  664) ;  but  I  should  like  to  correct  his  nAh 
conception  with  regard  to  "  theoretical  notions  "  to 
which  he  alludes.  It  is  no  mere  "theoretical 
notion"  to  sUte  that  8ft.  reeds  (asweU  as  16ft 
and  4ft.  reeds)  should  be  placed  in  the  cavities  or 
tubes  intended  for  them,  for  under  these  conditions 
the  reeds  give  out  the  best  results,  if  in  other 
respects  everything  is  all  right.  There  is  not  Uie 
sb'ghtest  nepcBsi^  at  tatj  time  of  placing  8ft.  reeds 
in  cavities  .unsmted  (without  some  alt^tion)  for 
them.  I  think  it  but  fair  and  just  to  remark  that 
the  explanation  on  p.  522  is  clear  enough  on  this 
point  to  an>  reasonable  person.  If  any  of  **  ours  ** 
see  fit  to  place  8ft.  reeds  in  tubes  suitable  for  16lt. 
reeds,  I  have  nothing  particular  to  say  against  it, 
except  that  there  is  no  advauta^  whatever  in 
adopting  such  a  plan.  Neither  is  it  absolvtely 
necessary  in  one  single  instance  to  rciiort  to  such  a 
proceeding,  and  it  is  quite  evident  to  all  who  under- 
stand the  use  of  reeds  that  such  a  proceeding  or 
undertaldnpf  as  the  one  in  question  is  in  one  or  two 
respects  objectionable.  It  would  occupy  too  much 
space  in  '*Ours  "  to  fully  explain  what  these  ob- 
jections are.  I  have  pointed  out  one  objection, 
and  that  must  suffice.  One  thing  is  quite  certain, 
and  a  fact  that  cannot  be  denied,  and  that  is  that 
no  American-organ  builder  of  repute  was  ever 
guilty  of  advising  an  amateur  to  place  8ft.  reeds  in 
tubes  intended  for  16ft.  reeds.  If,  in  any  instance, 
there  was  the  slightest  necessity  of  resorting  to  such 
a  proceeding,  I  would  say  nothing ;  but  thesAia^Bs^ 
neceaaitY  ol  aoSn^ ^*c^ ,  "ui  k:c&sx\Kasi^  ^x^ga^ak^^a.'^^^ 
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Hta£^  t:r  &e  x 


:f  Shi  itttMiT.    ;:=.     Srzd  MaEiM  ta  ie  Editor,  witt  m.  r^::^  to 

:<■  Si:t  h=t=tc    £r:D  :!«  iii!tr^ct;ciiij  tbfKUi  riDtussd.     I:  vLl 
"  '     h^    an  ;c:i  k  d«I  cf  trocblc.—C.  I<.  E. 

:!:■.;— Ortan  -  Toldcc     Pcd^I    Opan 

.mMoe.  Pipe*  — Tzx  eiosa  ii  piotj4Llj  tL«  «u.: 

'  bi^A^i  '  wLich  £i  *  {.ifm  cl  wood  'uy  thick- 

c«i.  [ia.cad  dfr^ly  ;::.dii  tha  eiaiith.  <.iitt:i*.  tc 


BictTDBAU  C±:L— T-ia,  Ti'ica^Tue   tbe  pvcpct  icM£»^:n  of  tli«  fipt.    Too 
J.    »!«  iLi  d*«T:pt:=  ci  is  *^'-      "--'^  — ■"  — '-■-     "^ "'  »---'■ 


iUi.  »C:  EZflai::.    Its  re^aL-ei  Ue^^  cf  lie 


IMbi  Bp:- >h«  cttd  :j  r>:-ii  i:  t4  muc-i.  iI 


a:ief'"0'^yiV:i"»tsrilRi5.-X.Y.'" 


Lb^  :f  i»rg«  wbi*:  ii  ;: 


rj±  li  M*-.l. 


f"  T- ■ -J  «»».-ti J   i 

tare  p::  ih*  sLwU  t:  viik  ::2?:h*r.  bat  t^tj 
''J.  HJ"  ti  h«  OS  z:t>  e«  rslj  for  ipaci^g  ti.i 

^J';''.'!.!.;— Tra*ii»  Gr££.d*tosc.— All  Ist^cr- 
te'-lTuf^i."  TzjiTt  iu  l*i^°i>  ^jiiz.  k  gTcst ' 
taEii::.t7  i^  "  Oin  "  t:-  fii  ii:  =>i«  ai^iE:!  i^i 
tL«  oi-:  -.1  nittg  r.s^l  ft  pii*.^:.    T£ii  li  :s^t  ; 

lEATUliR    "Ifftn^'l"    ttoSlBt&l  bT  nDsd^  f 

vec:  :ti.!cti  :Lit  It*  f:J;.bi:i-.a  dk^H  r;  lis 
I«tfi.tce.-Z  T.  S.  '   "" 

Lii  Tiivi :  b=t  cj  izpciiu.:* 


ing  pnipoMi :  Inrt  if  tor  ezperaisBl  prmm 
— Prapuc  6>  or  a-rt  ■Ti«rf»  of  tinfoil,  ■■ 
.'m.  liQz  uid  Jin.  wide,  tvo  tbiulKaidi 
w>oc  SI  ft  icu'J*r  Dz<.  lad  ->J  iTiwTi  of  tin 
it*tpt-i  i:.  pftTft^.a  »fti,  each  T  by  5.  Cpw 
tL«  buria  plus  fin  of  the  iLwti  of  pu 
tLis  r,i.i  c(  Itf  tinfoil  eheeB,  ph.'iny  thai 
xi*: :~. ',!  it«  hrtftdth  pniecti  cur  the  al 
pijiTi.  Laj  azGltir  p^p«  o^  tliii.iii  tluN 
tis-.a  u  Iba  fnt.  »tl  npoi;  this  joivl 
K^^ciibMt  of  t^«  tinfoil,  but  with  Aatn 
nr.  ^=.  the  crpoiita  g&  to  that  cf  Ibc  Rtn 
Ccm  tu  wr±  u  fn«l»tiB| 
4  third  tisiei!  >L«et.  with  ita 
UDW  fiie  fti  tt{  £iit  tiufoQ 
t^-,tr^.  ih^eti    in  ■-'wTTlfc^  otii 

K.ia  cf  tfti  ftl         

>;de.  ac4  Oe  f 
»p9«:-.e  iila.      Tiifn  Ut  on  fire  man  pu 
.  the  ice:iii  b-.ird.     Tie  cp  tha  wb^  via 
nh:;.  rrei^ic;  tcrethai  tta  prcjMtiDstiB 
cne  r.dr.  ui  alii?  &;oae  at  the  other  nde. 
nect  thtw  tw3  ticf oil  projecticiu,  ooa 
ftcd  ti,t  u-±cr  is  the  icrew  of  Iha  coo: 
Tt«  di=:*i^oci  given  may  not  *ait  yanr  c 
lize  ol  i^aodeIiu^•  Tariea  ;  bat  the  beat  w: 
ooTeitltK  -       -    - 


.  fti !  iL'cei  ftlUr   ikeet  of  tintnl  M 
'.^ii.i£.:£iA  ef  eju  an  (rcdcced. — Bcsxdil. 

;5c':4!.~— Gao-MetAl.^Aa  gim-matal  i 
pcaed  of  copper  a&d  tin.  cc^per  and  zinc,  I 
tkiea  metali  silh  ti.e  a  iditioD  of  irr^^  it  ii 
.  :.:  uaderiund  ic  what  prspoitijiu  tbey 

» tLeqneiW 


.^t;'^  Tht  d:r.>?>i  U:>  in  the  &pxir  inll  ih-,« 
rha;  I  maan :  they  i=at  be  of  li^ht  itnf  ud  Bcnwed 
j  either  liia  cf  the  pipe. — Kui. 


-U::— Shoekvn*    Coil— Tin 


1  regulate 


ftlund  By  Tievi  |      1  . 

„      T^tat  gri&diloct    ^e  i:jeuth  bj  tspl^jing  a  water   refnlit^i , 

.e  E-nl^  T.^^'-'.-r;  ^^j  .  posicz  ue  ccii  ictc  a  brai*  tuba  and  witbdrawiog 
,  -iilr  1M  111  Tean  :  b;l  :;  graS^aLy  So  itteciilT  th-  current.  A  limple 
;hi:-Juy«tn  pnferUlc  water  register  cu  ha  made  by  plo^gicg  op  Ice 
f  :r  trseiz.!  e=,e:7-«heea.  I  tUK-  •  acd  cf  a  {iece  :t  pLau  tnbe  aaoat  >in.  lji.g.  and 
jrice  iifS.V-^^'j*^  =1  c^lleri  ft]  .  i^MT^s  "  the  i.=?  a  pwee  of  pUticim  wire, 
KlT±.g  wi:^  u  W^itE=iSrr.t^Kl' aUcwiLg  it  to  protrude  iLto  She  tube  I-Iv*±ctao 
a«cner*~  try  =i<i.  a=  :ld  ci^ttcc-ipicdk.  Oa  i=cl.  acdkave  iciMct  lattde  totolderaoopp'r 
"■''—;  at  Sht  -.—j:  !.^=  ti=e  afur.  I  waaiLfiirmed  win.  Tba  otiitr  'nl  ci^u:  now  be  jtogEvd  in  ahe 
that  they  itly  K'.d'  she  ^r.*ii  to  p4»:sa  haric^  ini".er.  ai.i  i:.:)  izii  a  bmewire  muiS  be  irxiersed 
Ibtir  —■•'■-■"  she  r^'''""*  it  x  nz^  rrgi^  sir^i  wishpUsicum.  The  bran  mossbe  ct  sii£- 
lLdt-;«t.  wisbacaR  c^ser-iiiadie  tc  iwJTel  sa    ce=:  k&gth  b^  a_  ^w  it  to  ui  Jd  d  iwn  the  tabeat,d 

tt*Vj    '-"ftii  rJ  J-r-g ■-.■^.•^.-.:.'t-<j,.--    tench  the  platiiitii::  at  the  Other  end.     If  the  tab; 

tfat  or.l;x.k:y  way, .  I  ml:,  iz.  thit  cate.  I  iLall  be  zlledw^th  waw^anditcodDpoDendcmppcited 
tare  t:  =.11!  ;^*.  1  wu  r:^.  wish  D=ch  high-  iaaraik.  ynor  rfzaUt/^r  iae>imp'.et4.  Ta  lue  it. 
tabded  lai  fe^Iir^,  lii:  if  i  dii  sitT  w;=;d  octcect  a  wire  J.-:ai  f.ne  cf  the  binding  icrtwt  of 
^jklzv  aef:r  fiasd.  a=i  ^=jcie>i  my'addnu.  i  she  o:i:  r:  the  pUsincm  end,  and  tr jci  the  iliding 
^*i'"  I  '"i  T-',  gtre.  5ach  trta^KZiS  1  harecct  I  traurodfuten  thewireon  which  nnecf  thehandlet 
Icf  :re  itceirid  fria  hcKceS  pe-:;!*.  !>^  day  I  ii  K:iaecSe>L  W.-hdiaw  the  rod  Irom  the  tube 
toad  ft£  — "-"y  •'.i^-is.HiT  ^^'l:.  the  ipicdle  i:i  u  iu  o:xon  limit. an-ly^abave  niw  the  mean*  dI 
tkit  tLdt-ttat ',  Es  xX  wp  as  emerr-whfel  T^ry  rcjt^laiiLs  the  cnrr^nt  Ly  iliding  the  rod  down  the 
akaij.  Later.haTii.^bnc£eMat  th*^aUuO^>!,  viin.  Tjccui.  if  y^a  wiih,  tnonnt  theiegnlatoi 
I  ttanhad  -lj  tu  s:asui.  ^—^  I  f  ^ssd  shat  the    with  braai  cape  aad  wo'jden  frame  wish  binding 

ta^waa^  uecfii::  eft.  j.^  (m»=b«  ™-       >;:j:,-_Bhockla«    Coil.  -Preanaiine  tout 

«at*l  :-•■!  brig  Sit  il«.  -.;  be  cpuated  s^.«i  wiree.  tTT.-iii  y.^  of  iifl  iroa  placed  in  the 

'^,*™'^' ■'^  "J""?'"-'^— ?.^^^**^    —'j*  ttbecfyonreoil.micaaripiUtethe  ihick.  to  a 

nb:Kt=a.,£ia::.on.w.:.g>i<^.w  ueact^uu  zrtat  aieti.  by  eattiaga  braas  scbt  the  length  el 

tha-.  -.t  e.:=^a-.^g  -^  rajJ  "."-ti-  U  Sa  jv^  c:te.  which  ean^e  fr-Iv  m  the  Kctraf  tub= 

~=V^.^v*^  1,".-  ^J??';*  'r--*-  7*^---=  «d:c:gft-  ir-a  biiile.    t..:  can  rtpilate  the 

^^^  e-^.?^"^--~a^  bTe"  "  "  "^^  "-'  ■J^'-ek  »"  thii  h. ' ■     -       -■    -  - 

to  Cutsi&g-wiKa  a  p>:KSiTe  t.ttr^ 
deiire  trcs  the  Kz.ix:t  trM.  the 


,  CvNTiy-ll C  3.<C^ 


***-■'    ih'xk  hj  tjui  biw  s;ib?.  iliijig  i' 


tLanwua-.: 


f  ihack.  I( 
?  t^*i  the  ih'ck  iitoo  jsr:,:g  wish  the  bnja  tube  eovsr- 
-  '—^7  ts^  i-  e::lire  len^h  :f  the  cire.  t  ihjiild  adriie 
i'-'T-tI   the'iiecf  anai'Xbii^riinileet;;.  at  fewer  Ujeri 


tHD  ELEVATI&N 


cssen  rfT:lTi:.g  Lj  cci.saa.  X:w.  with  gii=l< 
■tuiiea  tz.i  ecTry-wiwli  we  di  6;;  izirt  i,( 
CGtar,  it  S^n.!  by  ecctact  :c^.  I  agaicoalli: 
•lid  eiplair.ee  :li:  ti-ij  ie<=.ed  t^  LaTc  =:  jfiak' 
ataL:  thtythecikid  siatthty  diisot  paisinlai'- 


cUimcd    tie    oac'.!,^ 


;l-.d.   tit   they 


'-Vi-lj}.'— Bsoka  OB  VeterlaaiT  ]C«dlcliLa. - 
-I^  cy  '.fii^-.i.  the  tvllvwii^g  aie  tb«  beit:  — 
WL^iami'  ■  p.-iir:j:e*  ani  FraCtiM  «f  TeterJury 
ll«iis=t"        ..t;:.     "  Surgery"        Greawell'i '. 

" ■'■-'■■    Ribertaon'* 


°SrtI 


llaLsai    -i    E^-jse 

ih«t  MHl,  which  innt  iti  ft'-oi  w::ki  -.ihiiiiapath  l:^.>iichaj  "iireen" 

edg-"-J;thiUivr«e:.::ypiteite;.   ETiiettijsher  cr  ■■  Pe;vsr."-'>v^i.  A.  Wii-cs. 

try  lowiMUTiilgajWcaUti  r.  .i:**wi.;g;l:  -'.y.f:.   — Ie<l=cslan    Coil.  —  Tonr   w»d*o 

tiy  what  ihey  a^T^K^e  ti  le..  :=  irlei  that  Siiv  f.iii;  =iy  "a,  •,«  ;i::k  ia  the  tuba  :  bnj  whither 

may  le  1  i:,=.fl^g  tM.    1:  :i  tie  gT:«i  wh:  uLm  er  i-.j.  t;;  =,-^t  oakc  a  f.-ui  cice.    Why  did  voq 

■pgai  c^y  t^  th'.,w  w:..,  bsT  tea.    Wii-.-j  ^i»,.  cot  =*ae  il  tj  c.tws  w>:l  at  ccoej    Take  ca^  the 

tiiaitg  the  vahiitj   if  a  jilei.-..  I  wicla  t;t  ta  U=-.:^it-V.l:l>  wire,  an!  iaaect  a  cm  made  el 

p-Jitii.l«Eai*a^g  I.iMLS.riby*t:aer  BMM  left  jrst'wirtt.  X;. -.v  3.W -i.   If  yoa  cannot  uro- 

ie  rtfcaed  li  kJ  :t  t;  mt.    I  d>  c-.t  th:=^  the  •-..;» -j.  c-*  a  i:»m  :f  rmaiircn  rci  of  Ih. 

qneatioQ  cf  the  Ta.^u:y  cf  a.  ptvc^t  -j  fvA  lal't:!  is^rs-i.    T;-s  i: 

li-.-   A't.'-!.:.,     V     •lijt    pajCl,    "'-"    ■■'     — '^"'- 


»j«"^r    ' 


t^^iisij*"    ss^Ti-J.    T;i  i;  i,;s  wis:  a  eiddesie:  f  jr  giTic: 
I  -   i^^:    ih-xki:  c-.r  asTShi^  Lki  ti=ia±  fecociary.    1 


J  think  tiud  the  prindpU  ■■ 


''-'Mi  '  —  Bniiarlnr  irlth  Aold.- 
'■A^ier"  will  i^i.  the  foUowing  tha  molt 
tory  pi£<«ai.    F;n:  eoai  tha  nnfaot  to  ' 


mlSte 


.   I  tl 


— Indaetloa   Coil.  — Tioi 


;K-:'2;.'— IndnetiaaCoil— faier-Amwent;  between,  v'l  ;,=  x:.i'\  rik 
C;wt*pctd-x:j"y-.aw:;;  :iialiitcf  ba^k  ^-c  layer  =:irt  be  tiir^'iahly  Ilt. 
1  J.    ...    ....         .,    .-_,    .-       »-  ec:;fa;:i.    T;id;i-.:T?::>se 


uOKdary 
\.  '  ETery' 


to  be  tr:ilil,  the  point  ihoiild  1 
dswn  ft  little.  Then,  apply  the  foDowing  n 
c:pi4t  ralptale,  4  dradims:  aloD.  4  dl 
c;aici:D  aut.  4  drachm i.  with  aDDBsh  Uqni 
acidlodLsulTethewh^le.  U  tba  art^  I 
as.  f  ,i  icfSaaoe.  a  law-blade,  it  will  be  aafl 
£»d  with  the  A-Tte  i^tiQn,  and  Uai«  1 
time.     If.  hswenr.  Ibc  artide  ta  ^alL  Et 

GoareiiieiiS  to  ploiige  io 

re4aired.    The  lenj^  .of  ti 


tat,  ftcd  aK!:t:2i:  ties  '.vili,  tbdcrt::: 


the  Fil-.ition  Tarie^  at  taaa^  i 

I  halt  aa  h:u:  i^  geneially  Nffla*.    |l  r 
t  i(  bed  to  iiwun  tt* 


depth  o'. 
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I  of  Uottmg-pftpac  befora  wipbg  off  the 


.]— lAAtern  Iiamps.— -I  think  "Ex- 
wiU  find  what  he  xeqnixofl  in  the  nnmben 
ownal  for  January  16th  and  23rd,  1885, 
le  head  (56648}  '*  P^unphenffoe  Magio 
'*  He  will  alio  nnd  some  naefm  informa- 
>iir  loumal  for  April  4th,  1884,  page  100, 
Mlight,"  *< On  Mineral OU LamiMi&r  the 
4ttiiem.'*~STiiTAX. 

.1~Lantem  IiamiMi.— If  "Exhibitor" 
juiea  for  an  appreciable  increase  of  Ught, 
ffo  in  for  limeLght,  which  can  be  added  at 
than  the  4-widE  refulgent  lamp  if  he  can 
mall  amount  of  ingenuity  and  patience  to 
nitf  Shonldbe  gladtoaasist  **Exhibi- 
Uili,  alio  other  correspondents  who  for  an 
ned  reason  seem  to  be  afraid  of  limelight 

>  expensive,  when,  in  reality,  it  is  not  so. 

.1— Tornliiff  Spindle.— If  **  Appren- 
11  lest  his  oentres,  he  will  no  doubt  find 
r  are  not  true.  True  up  the  centres,  and 
in  both  to  the  same  angle,  and  see  that 
ng  is  clean  when  you  reyerse  the  spindle.— 

u 

.]  — Tnrnlnff  Spindle. —  The  runnioff 
imot  be  true.  If  this  is  the  case,  turn  u 
1  your  ffrarer.  Were  the  centres  punched 
pindle  lopsided,  causing  it  to  run  with  a 
iogP-C.D.E. 

.1— Torning  Spindle.—"  Apprentice  *' 
that  the  point  of  his  live  centre  describes  a 
Irvm  up  the  centre,  but  do  not  harden  it. 
I  be  sufficient  if  centre  is  at  fault,  but  if 
nose  is  bent^  mark  centre  and  nose,  and 
nsert  former  in  same  position.  If  mandrel 
>ft,  it  may  be  re-bored.— Geo.  A.  Walton. 

.]— Gramme  Dynamo  Kaohlne.— If 
ny  is  worded  correctly,  the  dynamo  should 
E.M.F.  of  120  Tolts.  and  a  current  of  300 

and  it  will  absoro  between  60h.p.  and 
[f  you  have  neyer  made  a  dynamo  bef oze. 
hi  machine  is  no  light  matter.  Send  full 
xs  as  to  diameter  of  ring,  length,  breadth, 
h  of  munet-core,  and  also  the  width  of 
pieces.  Through  not  sending  full  partiou- 
erist  ("An^lo-Dane")  is  ma^gaaynamo. 
I  my  opimon,  when  it  is  fixushed,  wili 
rood  chance  of  being  thrown  on  the  scrap 
irhaps,  by  600-light,  you  mean  GOO  candle- 

If  so,  the  matter  is  greatly  simplified.- 
<ATZ8,  Coventry. 

.]  -Karoaene  Lamp.— It  kerosene  oil  is 
wiH  not  bum  without  a  wick  unless  heated 
ibly.  Let  "Brickwall"  flU  a  cup  with 
and  plunge  a  Ughted  match  into  it  so  as  to 
the  lighted  part,  the  match  will  be  put 
it  when  a  lamp  is  thrown  down  the  lighted 
m  comes  in  contact  with  the  ipilt  oil,  and 
earpet  or  tablecloth  becomes  an  enormous 
lie  oest  extinguisher  would  be  ds^  sand, 
ourse,  this  is  not  always  handy,  water  is 
i  despned,  however,  and  is  usually  to  be 
moment's  notice.  A  rug  or  large  doUi  is 
xtingnisher  if  thrown  over  all  the  flame, 
.  combined  with  water,  ought  always  to  be 
if  applied  promptly.— Geo.  A.  Walton. 

.1— Singing  Koines  in  the  Head.— It 
It  to  answer  medical  queries  without  exa- 
the  case,  and  I  would  earnestly  advise 
La"  to  consult  his  medical  man.  If  he 
no  relief,  he  can  consult  a  spedaliet.  In 
■  involving  medical  aid  the  rich  man  has 
ntage  over  the  poor,  for  the  latter  may 
I  beik  opinion  on  his  case  at  institutions  for 
rpose.  It  may  be  that  "Arvonia*s" 
(s  caused  by  wax  in  the  ears  (a  common 
but  this  he  cannot  remove  himself,  and  I 
am  him  not  to  be  disappointed  if  he  relies 
fioe,  which  I  expect  he  will  get  through 
nmns,  recommenoing  onions  for  breakfast, 
for  dinner,  and  parsley  for  tea,  or  some 
ih  nonsense.— Geo.  A.  Walton. 

O^OeAovft  Watch.— The  cause  of  stop- 
asily  detected  by  the  fact  of  it  going  whue 
stiU,"  and  "  LI.  B.  A."  should  first  ex- 
le  hair  spring,  which  most  likely  is  in  con- 
m  in  certain  positions  ;  secondly,  see  if  it 
t — Le.,  the  cylinder  must  be  at  right  ansles 
•oth  of  'scape  when  in  the  shell  of  cvlinder, 
)t  in  action ;  thirdly,  exiynine  cock  jewel 
1  top  stone :  if  a  fracture  in  either,  the  watch 

>  when  held  face  downwards,  and  so  with 
),  vice  versa.  See  tiiere  is  not  too  much 
lake  "  in  cock,  or  too  much  in  foot  holes, 
riU  cause  the  cylinder  to  shift  up  and  down 
atch  is  moved,  and  strike  'scape  teeth  im- 
.  I>your  motion  work  free  P  also  hands  P 
nrr,  Widnes,  Lancashire. 

-Vapour  Denaiiy.- The  observed 
vapour  must  be  conreoted  for  the  ex- 
of  the  tube  eontaining  it  Takbig^tha 
•XB/auAoa  of  glaM  aa  •  A002e2,  thttll  a 


il" 


temperature  of  216*'  the  observed  volume  must  be 
multiplied  by— 

1+  (-0000262  X  216)  =  1-00563. 

This  gives  the  real  volume  to  be  61*056cm.'    The 
80mm.  difference  of  height  of  mercury  inside  and 
outnde  the  tube  must  next  be  corrected  to  zero, 
for  which  we  have- 
True  height  B  8a  -  (80  X  215  X  -0001815)  « 

76-88mm. 

The  actual  pressure  on  the  vapour  is,  therefore— 

755-5  -  76-88  +  169  -  695-52mm. 

It  is  now  necessaiy  to  ascertain  what  would  be  the 
volume  of  the  vapour  under  standard  conditions, 
and  we  evidently  have — 

.  =  ^^  "^  ^Z^^  ^^jl''-^.  =  26.139cm.» 
488  X  760 

A  litre  will  weigh 

•U63  xJO^O  ^  4.4493^. 
26-139  ^ 

Divldinff  this  by  the  weight  of  a  litre  of  hydrogen 
— i.e.,  *0896grm.,  we  obtain  the  vapour  density  s 
49  657.— Wx.  JOEN  Gbst,  F.C.S.,  Gateshead-on- 
Tyne, 

[56062.]— Chemical    Problems.- *567grm.  of 

COa  contains       '  ^     grm.  of  carbon.    Hence,  the 

percentage  of  C  in  the  substance  is— 

^  -567  X  3  X  1 00  _  3^.423 

"-4246'x  11 

•3025 
*3025gnn.  of  HgO  contains  —  -—grm.  of  hydrogen. 

Hence  the  peroentage  of  H  in  the  substance  is— 

•3025  X  100       -.Q,- 
-4240  X  9   "  ^  ^^^' 

Calculating  the  reduced  silver  to  argentic  chloride, 
we  get  *4074grm.  as  the  total  weight  thereof ;  ana 
as  2S7grm.  AgCl  contain  71grm.  CI,  we  have  for 
the  quantity  of  chlorine 

_  -4074  X  71„^ 

■-28f— «^- 
and  the  amount  per  cent..is— 

:i074  x_71x  100  .  .5.682 
•181  X  287 
Thus,  the  foxmd  conposition  is— 

Chlorine 55  682 

Carbon  36*428 

Hydrogen 7*917 

100027 

Dividing  each  of  these  by  the  atomic  weight  of  its 
element,  we  get  the  numbers  1*67,  3  03,  7'91 ;  and 
taldng  the  lowest  as  unity,  we  obtam  the  co- 
efficients^ 

CliHfco*  Ci»3 

Now,  an  organio  combustion  usually  jjivee  the 
carbon  too  low  and  the  hydrogen  too  high,  so  we 
may  take  CsH&Cl  as  the  formula  required.  Calou- 
lat&g  the  percentage  composition  of  this  body  we 
obtam — 

Chlorine 55  03 

Carbon     37*20 

Hydrogen    7*75 

99-98 

There  is  rather  too  much  error  in  the  carbon  for  a 
ffood  combustion.  The  determination  of  the  vapour 
density  is  as  follows :  Corrected  difference  of  level 
of  mercury- 

=>  140-5  -  (140-5  X  50  X  -0001815)  -  139*225mm. 

Corrected  volume  of  vapour— 

46-2  X  [10  +  (0000262  x  50)]  =-  46-26cc. 

The  difference  of  level  of  the  oil  is  not  given,  so  we 
cannot  aUow  for  it,  and  must  take  the  effective 
pressure  on  the  vapour  to  be— 

739  -  139-225  -  599*775mm. 

Correcting  to  standard  conditions  we  obtain— 

,^  46-26  X699-776X  273  .  ^.^^,^, 

760  X  323 

Hence  a  litre  weights— 

•Q8Q3  X  1000  ^  2.C024grm. 
30-866  ^ 

and  dividing  this  by  -0896  we  get  the  vapour  den- 
sity a  29*044.  The  tbeoretiau  vapour  density  of 
ethyl  chloride  is  32-25.  The  temperature  of  the 
air  is  not  needed.— Wm.  John  Gbet,  F.C.S., 
Gatediead-on-Tyne. 

[56064.]— Tronbleaome  Battery-— "^ou  have 
very  probably  a  le^cage  somewhere,  causing  the 
battery  to  be  constantly  at  work.  You  say  that  it 
does  principally  bell- work  ?  Do  you  use  it  for  any 
puipoie  for  which  a  constant  current  is  required  P 
If  ao,  this  will  aooonnt  for  the  state  you  complain 
of,  ai  joor  daio^tkm  points  to  the  fact  that  the 


cells  have  been  worked  to  exhaustion.  You  must 
test  the  system  and  discover,  if  possible,  iHieUiar 
any  leakage  occurs.  It  may  be  that  one  of  the 
pushes  is  in  slight  contact.  If  so.  this  will  account 
for  your  trouble.  Test  the  battery,  see  that  the 
connections  are  perfectly  clean  and  dry.  dean  out 
the  ceUs.  thoroughly  wash  with  hot  water,  put  in 
fresh  solution  of  sal-ammoniao,  only  half -saturated, 
made  by  dinolving  the  salt  in  water  until  it  will 
take  up  no  more,  and  diluting  with  the  same  quan- 
tity. Clean  your  zincs,  and,  if  worn,  put  new  ones 
in.  The  zincs  should  be  as  pure  as  possible,  as  if 
thev  contain,  as  they  often  do,  impurities,  a  looal 
action  is  set  up  within  them,  and  they  oonsomo 
away. — C.  D.  E. 

[56065.]— Tricycle  Spokes.— I  should  not,  if  I 
were  you,  bother  with  the  enamel ;  scour  the  spokes 
with  emery-paper,  getting  off  as  much  rust  as  poa- 
sible ;  serve  hubs  the  same ;  and  then  give  it  two 
coats  of  Japan  varnish,  which  you  may  thin  with 
some  spirits  of  wine.  If  you  csn  put  the  mi^iitn^ 
in  a  warm  place  to  dry,  you  will  get  a  nice  glossy 
black,  at  a  cost  of  about  3d.— W.  H.  EAfSBf 
Coventry. 


[56066.]— Oaa  Pnrifler.-If  "  J.  B.  C."  will  look 


something  which  will  be  adapted  to  his  case, 
although  not  just  as  he  has  requested,  as  the  Albo- 
Carbon  burner  is  a  patent,  and  also  is  so  Constituted 
as  to  always  require  hieatto  develop  its  energies 
and  give  the  result  to  increase  of  light.  If 
'*  J.  B.  C."  foUows  the  instructions  given  doeely, 
he  will  obtain  excellent  results.  Tne  apparatus 
should  be  put  just  beyond  where  the  gas  issues  from 
meter.— Abvonla.. 

[56070.1—0.  B.  Engines.- 1  believe  the  8- 
wheeled  double-end  tank  engines  already  at  work 
are  numbered  650—659.  They  have  been  built  ^  the 
G.  E.  Bulway  Company,  at  their  works  at  Strat- 
ford, where  more  of  the  same  type  are  in  construo- 
tion.  Following  Mr.  Webb's  practice,  Mr. 
Worsdell  has  fitted  them  with  radial  axle-boxes 
at  both  ends.— B. 

[56071.]— li.  and  N.  W.  BailwayBnglnea.— 
I  am  not  aware  of  any  6ft.  enffiiies  having  been 
made  by  Bamsbottom ;  but  the  following  are  the  re- 
quired dimensions  of  his  6ft.  7iiB.  4- wheeled  coupled 
engines :— Firebox,  4ft.  3in.  long,  3ft.  6in.  wide  ; 
area,  15  sq.  ft. ;  192  brass  tubes  1|  diam. ;  heating- 
surface,  1,013  sq.  ft. ;  and  that  of  firebox  is  89  sq. 
ft. ;  total  heatmg-surface,  1,102  sq.  ft.,  or  73f 
times  the  grate  area.  With  trions  averaging  tan 
carriages  ^e  consumption  of  coal  is  26 '31b.  per 
mUe.    All  boiler  plates  are  J^  thick. 

Distribution  of  Weight. 

Tons.Cwt. 

Leading  Wheels 9       9 

Driving        „       11        0  ' 

Trafling       „       8      15 

Total 29       4 

— BEaULATOB. 

[56076.]-Bope  Polleya.— It  is  just  possible  to 

Fit  a  motion  at  right  angles  with  rope  pulleys,  but 
would  not  say  much  for  the  rope  after  it  had  had 
a  little  wear.— Yaletti.. 

[56077.]— Specific  Heat.— A  mass  of  lib.  falling 
1,390ft.  evolves  a  unit  of  heat  (theoretically)  on 
striking  the  ground.  The  latent  heat  of  water  is 
80  units ;  hence,  the  ice  must  fall  1390  x  80  ■ 
111,200ft.  -  21  miles  to  melt  it.  In  order  to 
evaporate  it,  there  would  be  needed  80  +  100  +  54() 
a  720  units,  so  it  would  have  to  faU  720  x  1,390 
m  1,000,800ft.  a  189  miles.  I  answered  this  ques- 
tion (whidi  is  from  Thorpe's  book)  about  a  year 
ago.— Wk.  John  Gbbt,  F.C.S.,  Gatesheadoon- 
Tyne.  


Thb  Prudential  Assurance  Company  have 
just  issued  their  thirty- sixth  annual  rep<»t, 
which  shows  that  during  the  last  twelve  months  the 
funds  have  increased  by  a  sum  of  £852,000.  Of 
this  £158,840  is  due  to  the  Ordinaiv  Branch,  and 
£703,766  to  the  Industrial  portion  of  the  business. 
These  additions  raise  the  assets  of  the  Company  te 
the  sum  of  £4,711.464.  In  the  new  busmeas  of 
the  Ordinary  Branch  we  find  11,823  policies,  assur- 
ing a  sum  of  £1,359,361,  which  produce  -an  annual 
premium  income  of  £58,580.  The  premiums  of 
the  year  amount  to  £238,868,  which  is  an  increase 
over  the  year  1883  of  no  less  a  sum  than  £58,580. 
The  number  of  policies  now  in  force  in  tins  branch 
is  51,835.  In  tne  Industrial  Branch  during  the 
year  the  premiums  received  have  reached  the  sum 
of  £2,644,516.  an  increase  on  the  previous  year  of 
£140,208.  The  number  of  polides  in  the  Indus- 
trial Branch  show  a  total  of  2,302,890.  The  ex- 
penditure shows  a  rate  of  reduction  equal  to  2  per 
cent,  on  the  premium  income. 

Thb  18  in.  gauge  railway  from  Suakin  to  Berber, 
4^  miles  of  which  are  already  on  the  spot,  will  not 
be  proceeded  with. 
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(M.1M.]— Altarlnv    «    Dynimo    for    Pl»Un«  _      . ^ 

'urpoaos.-lhanaDiCDttiudrnuuiDuhisr.ahlca  fapowdvt    Ihu*  iBgaJndat  aTCtr  eolaoiik^kBB 

BMforUihtiDcaBdl  iilifalakiiowlfI<«iiall«lt,Ki  aaClibanthood    tor  aalUw    Mw*  ft^  Mita  ^ 

itoBwli  luri'lectn-plaUnR,  oi  vhrthcr  ICmmldbe  witbontiaoa^T— B.So.,PliBntk. 

»(lo  bay  aaotht,  H«Wlr  '«  pUUwI-Kat.  Mi»]-PJ,oto.  I.UWM.-I  b.ia  ft  J«W».lg 

lUOU.]  -  Pltoli    Qraftie.  -  wm   laiiit   of    onr  U^. Oluutw, Ua. back fooa.    On  that  bo^M 

■adfi*  lln  D>  a  Ultlo  inloniiatloa  ho*  to  maka  plteh  aa  >xM-npMl«DaI    Aln  lAat  ibavU  bt  O*  Ml^ 


.     -     -     - _.  toknow  dIaBriafoiitadtovwkl— OiTHB 

4_        .                                                                                     wbat  la  Uw  cumTualtioa,  and  huw  to  boll  aad  mbt  It.—  i^^.m  i    ^^n    mn.     ^m    _ 
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a  «,»*«.  tb,  m«-«T  ^iaUVUViTwW    .a  PU.X..1  i,«,  b.tw«a  .h.«rri-p..-Ba*,<.  _,SiwiTortbrSial.S;Sr3lE;7S*7wS* 

'■-     ""r.m.s  iM.'M.i-Qrftmme   Hkchina.-I  ban  a  aniBiiit    l«a  donaiwa»ial  omtha  wbida«lAUafan4'4 


W«a«t.  *xlb  •!«»*».«>. .1)  a  f»^  IrlinbdM  traaa-    "■'•'•'•.  '  """'a  oeouugml  u  KinemiaBr  ol"  E.ll."    «or 
•il^«l»i*K>vuii    NB.i*^  Bitb  iBd^^TsTiHlt    1    «>^<*Umf  wbfUitfrtbiiMiilaaRlaaucbtbataiiwfal    tbe 


1.  b  oid-i  tbat  tb 


\«I.ik4'.-.v:;..I.w«.I.4  ^.  f.«  tfl(Tii.i«ciKuM'    B»<'V>il.-b*:oucbtit  lobe:-/.  D.  L.  vidt  to  alio*  bddIc  ^aa 

— Hi     aome  dm    j  _-i.*Tl,^j.  „  ob-_, 


.»<i.-**.:-A.nalMnfttinr  Zlne.-WiH  aom.  oat    IS'^^ft^H^^^SJiSiST^^iSSJ^Q 

Llj>t)o.in>.<.vi;  Wiwtl'>>. -iBtuu-a  UKtl  aad  «i.«  sbe  ■[leaiTh*.  joaeufl.  1  ban hdw  utmur  tbat 
«w  t-m^-nvm^  ri<S'a».  .V  watiTwiaV^  b"l<»>>  b  4lM  ap  lor  atuut  »)  ,ean-ihll  IhiiSafur 
Mhl'.ria.  *.IniAC  V*    laiaUuABc  .ilbain*    tar^l-""'    It  ha.  n.:rM  b«nluifcl  ootuf  tbe  bottle. 


,,  .    dnoibtd  bcC«.  alAe  -SJt'I 


i'lSBva 


KCB  13.  18B5. 


gWQLISH  MEOHANIO  AKD  WOBLD  OF  SOIENaE:  No.  1,042. 


.    Tbli  vdclit  of  wir     "SJL' 


mb.  iniUaB  tha  F.U.' 

«  T  Ujttw  in  each  liml. 

r  H.li  <m  leu  Hid  Sin.  disiutn.ud  nmlT* 
toncl  at  F  U7i.  nbleh  li  aln  <la.  Ioh.  Th 
m  hu  tlb.  >oi.  No.  IS  win  noBd  InScilat 
tan  n*  bow  DimBT  T"1U,  ud  how  man*  uuefae 
aUseataoutdlunT— FiuDAi. 
KJ  — OIUIdb  Watch  KoWmenta.— WI 
UR  of  "  Uuri ''  kloalr  dcKillM  (lu  ^totmt  o 
«  ■  »»t<;h  Blml 

sta  irW ihoald  b*  done  wtthlbaptrat  bole*. 
tj  miTDot  b«  Htm  tuo  vide.  uddBtbcUsd  . 
ifdmthttnde.  HUte  mlK  bow  thn  u*  Mntol 
ntrhM  bppht:  IcsTfaw  th(b«E 


. ,  toA  tin  Sm 

'rtniaoa.    Then ______ 

I  b«lBf  k  Iiap  nw.  U  On  (bU  mooa  at  Ju.  M  b*  i* 
tod  on  Um  soiBe1ct4aii  of  tba  lanund*.    ' 
UlUnub*  toUls  Pabiuirr.    lOadadt— 
UwlMpTMIi,  ud  allowln;  lot  tb*  I 


ba  ■  fun  nooD  hi  PcbnurT 
•  BfaBiw  br  wbUi  tb*  fMt  I 
>■  hU  tbU  jtu  bUnb  I ;  ba 
'  -  ■■  -  -•  'u.  10  b*  I* 
I*,  tbcnuoi 
dUBaltr  li 


'•tutiivltBatil  Hunh  S 

~n  mu  appHir  In  tba  nia»n  cl 
will  bsiln  ilmBlUamulT. 


TooxDiv  wJjf  bflffln 
sorapaalan  who  bm 
■tUbsrtr'      " 


L    TheSoliOoa 


it  A  dsfw  dUhiBua  ta  aMh  crnl*-— ^.lU' 
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B-l^WJie  for  Synamo.— To  H>.  Borron.- 
m  matil  M  aimatDia  Un.  loati  <»  to  whloh  I  oai 
boot  IJil.  ol  --  —  '■'""  ,-._......  .  . 

i  to  pnparlr  

owncenldbaobtBhHd  Itom  WD*  t— C.  W. 
1.1— Ik  B.  and  S.  O-  Vnflaea.-C^  anrc 
— *--■—'  ■■ '---otibaldndooBiWitiiiia 


[H1H.1— Valna     of   0*b    Idaaor.— What    pu~ 
OHDta^B  of  ammfinia  dr  ca  ffM  Uqoor  aonCaln  t  bow  mqab 
ralphatawmitiaakaT  aadwhaClaafalrptliialar  Hanoi    . 
at  nnroiki  t    Th»  Ilqaor  to  ba  tali  atfriga  qiiMltr- 

[Hisa.]— Oompoaltlonota«aUnis  (fromdiT    , 
Pr«oau].-Of  what  doaa  thia  «go«l>t,  and   hi  what    ' 


i.]— StnlaliiK  Bnokakln.— I  wlih  to  lUn  i 
bnckakin  gloraa  knonaa  oolonr-    Coold  I  mia  anr 

Iththa  pSwUtI  ua«  foi  0' — "—•■■—  ■ 

a  dalnd  abada,  or  li  than 


[IfaaBilain'farlhe  iiiiiiiiniiiif  inwiiig  tba  lAida 
ilatla  Eumhkation  la  tbli  (Dbjaotl  I  oannoi 
lot  to  nad  tba  wLola,  at  tba  gnatai  part,  of  tbi 

'.l-Turnlnr  Small  Oranka  and  Settlna 
I  haada.-AUI  >Df  aiprit  Uodly  taU  me  tS 
rtoaetabaBttDinititrimall  cnnki.  aar  abont|ln 
a  t  I  ajB  fa  a  tog  at  to  tumfafl  pfa.    I  find  d] 
•ada  baTa  dde-pia^.    ItbDold  ba  gUdto  know 
■  to  Bnd  ont  If  that  an  naifaatlr  in  Uu,  attai 
liaa  op  to  At  U(he  bad.-H.  J.  8. 
t.}— Bngliie  and  Boiler,— I  tbonld 
'  laadar  ol  Uw  "  1E.U."  wonld  anawa 
■ai  tba  tidlowUv  qnaatlona,    I  aoi  mak 
Milai  Ut.  loB(  if  Mn.  dlametar,  I  wai 
It  ba  the  gropn  iiia  of  aUda-Tam  0^1 
oilaill  ban  apair  Ifa.  by  tin.  at  loha— 1 
nr  naa  t   I  biwad  mauv  II  on  tba 
a.    Alao  bow  many  tabaa  and  what 
tber  b(,  tha  Srabox  la  aboat  Ud.  aqiD 
«BHit ;  and  what  praaanza  eoald  1  hai_ 
Inbox  ;  boner  la  dmbla  rliatad,  and  la  ht 
I  AonM  ba  mnBhobtind  U  thiaa  qnaatlona 
andontbalO"'     " 


nOBLIH  DOIXICXZX.-BT  J.  F.  Taruia. 


Donald.— C.  BlrcbalL—Bnliah  daa  Eoaina  Oi.-Vtol. 
Fatili.— R.  Mllla.— B,  T.  Ommi.-a.  Blddifoid.- F. 
„  Uaria.— Allan  Broa.-C.  U.  C—  " 


abpatol— J.  Kaa 
— TcaaUav     — 

t.-J 
la.  L 
Implaatl 


— orkCT.  —  Bo 
:.  A.  K— *r 

lU.-J.  K  Fl 


Looo.Dnngfataman.- B.  A.  K.— AiniiL— B.HanODrt. 
— Darid.-^.  A.  Wua«U.-J.  K  ^id.-A.  W.-8nb- 
■cribaT.-Aatartak.— J.  B.  Valetta.— (.  C.  B.-Unna. 
Tomia.    [Aia  not  tba  Inattngtlim  ginn  •onabnt! 
TbaatrnplaatlORaotbalh  of  tha  Uad  ia  an  old  i*i^. 


M.  403.  4M.  MI,  CM. 


bow  to 


M.  BM.  sra, 


_iiit    ^en'ar_     ..      . 

It  Ro  oa  wbiai  tba  aamntlaiai- 

dDO*d.)-N.  T.  T.  (Yaa,  an  anoi  ot  tha  iipt*.  It 
waBToLZXin,la  wbkb tba  " S.H."  tdagHoaa waa 
4M«Elbad.  Tha  Ko.  and  ToL  an  bo>h  oat  ol  print, 
bnt  w*  qooted  tba  pith  for  na.)— K,  Hnoo.  (Saa 
B.  ttt,  Ko.  M&  iW  are  made  of  plear*  of  aoppcr 
and  afau  aepaiated  br  dotb  kapt  moiat  with  aatt  or 
atfdnlat*dwat«.)-A  Bcrriaaa.    (What  la  tba  taon 

-■"- — ' — -^— -•    >*  -•- Ik  nDt,  wa  an  afraid 

—   -fil,  IIB,  an.  Vol. 
.en  will  dndaneh 

a  Board  of  Ilada, 

illabad  br  tha  Onaen'a  ptiataia,  JiaM- 


>  plar  and  Data  ta  two  mi 

■BUITUWmMS. 


t.  K(-S  B  S,  *a. 
1.  KtE  T  (ah),  *i 
I.  Kt-Q4  (*)**. 


[■]  I.  B-B:  t  (»]  or  S  E  ai 
t*)I.Kt.Kata) 
(aJABTtU^daa 


1- Ton  MM 


I  «•  Worn  Mt  NrfM  ttal 


Bdfurd-atrtet,  W.C.)-0.  E.  (Smalrraa 
blowpipa  luBp  on  lb*  aam*  pilDOlpia  ia 
off  pafal.  Deptoda  on  what  rOD  call 
-ananrita"  :  It  la  aboaC  aa  ohrap  aa  anrthmcidaa, 
aadit  will  beat  aartblu  of  modnat*  alia.  1.  Wbr 
not  (O  to  a  tml^ahapaadaak  Iham  toahoWToaooal) 
— T.  BoTTon.  (Of  what  faletaat  woold  aaA  ininnia 
tloaba,aadwholalakoow  wbatbar  it  would  ba  ear. 
iwtn— W.  a.  NoCto.    (Tba  nppat  part  o<  a  earrlaja 

plaea  of  paper,  and  ion  nan  than  saaaon  how  madi.) 
— Joan  L  .  .  .  (For  priiaa  applf  Is  tha  maaa- 
faetoiBa.  Aboat  ooa  pannj  pat  hour  pat  botaa-poR ; 
bat  the  taa-eoghia  diMa  not  a-a  lo  mBah  taamaa 
mnnlsr  iight.)--Ia>iBot.OTii.  (The  oanal  matbod  of 
maUnc  boolu  aell  la  to  adrartlaa  th^m.  1.  Tha  naoal 
war  ta  to  Duaaora,  or  talar  to  a  UUa  hi  which  tha 
dlamalanan  glran-l-J.  H.  BDWuaoa.  (It  would  ba 
cbaaptr  to  gira  tba  patta  OBt  u  diflerant  workeia. 
Pboapbor  •  bnmia  would  ba  a  loltabla  mMal, 
hot  nihar  npanilT* ;  alamlBiani  woold  ba  dLaapn.) 
—  Dunii.  &1MB.  (Wonld  not  BoorDa'a  "Cato- 
(ftbm  ol  tba  Blaam  Baglna"  lolt  Tou  1  It  la 
pnblMiad  br  Lansmaaa.)- Hooai..  (Tba  paint  ia 
oanallr  Bind  with  atmiai  aopal,  and  tba  aitidaa  an 

^*^  — — '     "■%  pp     ut.  Sit.  laat  rolama.)— 

ba  dona  br  easalnc  It  to  malra 

-__..>■_  -.'j.. — ._. —  apowar. 

.    Saaaa 
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Mabch  is,  II 


•rtide  <B  th*  deouDtUutlai 

—  Loi.      (See    p.    Ul.  So 

■eiunJlr  for  Mrml  methodi 

racket     baUeiis      ban     1 

Uon.      8»    p.     11>,     No.     luiB,     iQi 

tf  >  nod  Itj  UttorO^A  Kmw  B 

Iha  Indkfi,  «  So.  9tl.  p.  W,  lor  Initmoc 

Eatit  k|ood  ileal  Kbont  xlongtinbi  It 
pnccBHannmch  thenmeu  In  illl 


f  ntchn  In  No.  76L) 
MS.   ud    Uis   ladlom 

f  DukJDg   oil  gma-    i, 

been      dcKribed      mu; 


W»  do'  I 


H.B.B.  (nTl>"i<lNDtt.libua,  W.C.otWUKuiu 
■BdHornteflBailetlHtaMt,  Cment-nracs.  WXX)— 
W.H.b.    |Tb«eueatTenlnclpe*,EattbefollawlM 


ij  vhltepoliili  TOBDiHntlwfliiiiii, 

M  o(  benioin  md  the  ■imc  qnu- 

tjtr  of  picked  dullec  in  kalf  a  pint  of  *'  pun  "  methr- 
lated  ueuhol,  kad  add  about  1  t«ip«Qf pla  of  ^oppj 
oil.}— CBiui:cin.  (Wbat  ii  11  too  mean  T  Itmnrtbs 
Ffafortbe^icnleiu.  See  back  nimiben. 


Toiler  pT0i  gif s  Che  beat  rHntta ;  bnt  ;au  can  nH  ana 

-'  ■' '"-a  BoU  lot  the  puipow.)— 0»>n>  F*CI. 

to  BtMiplt»te  it  iritli  oorainoB  lalt  I 

M  t*t  it  daiker  than  the  pun  gold  will  ftTe. 
ion  anH  naa  allor,  tor  wbii-h  ace  back  nnmben,  oi 
one  of  tilt  handbookiof  tbe  art)— A  CoLL±a  31iKia. 
(Sec  the  Indion  tern  ledpea,  and  me  a  rahba  sr  ateel- 
nc*d  itamp-l— AiiaTani.  {Y».  or  Kon-metal.)— 
WdomoDTTB,  (Something  wrong,  evidentlj  ;  but  bow 
that  li  to  be  tonod  out  bjr  ioMitliut  yoia  qnar  *<  '•U 
to  KB.  Ton  muat  (arefuUr  fellav  Ibe  matncHoiia  and 
tnueontTonnelt;  bot  lee  Mma  neeot  KpUea.)— T. 
CalDUiD.  [Coninlt  a  medical  man.  He  mnat  exa- 
mtse  joa.  No  one  «t*e  can  glie  uaetnt  adylct^ 
Oltu.  (Of  coiine,  if  Ibeie  wen  enon^  eelli.  One 
cell  mnla  not,  K  tbat  la  wb«t  *pa  iLtaa.  Pot  dlreo- 
tloBC  tomaksiBeeindlceB.)— K.  H.  7.  [Wby  nut  wilta 
to  tilt  mahen  t  The  qnnr  wnuld  not  b<  tsavned  it 
Inwited.)— AaUTirai.  (Eiee  Plot.  B.  F.  ThompiDBI 
wtwk  on  Dinamo  JdaeUoe*.  or  look  Ihningh  back 


nr"  ii  m  three  Tohinef,  pnUiabod  br  Longmana, 
nef  alao  iMOf  lUller'a  "  Intrndoctloai  to  Inoiganic 
CLeBilibT"ln  their  Tntbook  Solei.  price  la.  «1.)— 
BicoDH.  (It  fi  qnite  Mtlifaelarr  If  pnipeilT  laid.)— 
Taiaa  Bxcos.  (For  painting  lanlcni  alidei.  aee  Ho. 
MS,  p.  tMO— Dan.  (Tbc  melbodi  of  aBertatnhig 
power  of  enKfnea  of  all  kinda  bare  been  rives  often 
■Bongb.  aniolr.  Tber  will  be  foniid  In  the  pocket- 
bsnki.  D»on  Kemp*  work,  pubhriied  at  the  fitM 
oBc*.  wc  bdl*Tt,  li  the  beat  work  db  yieht  liuildiD(.] 
— Gailun'saL Pvnp,  (Wh^  waaleionr  tlmein  "ar- 
tWDtnta"  otUukludt  Your  Mead  It  dtber  pletltig 
oa  the  Wiida  "  height  of  ICOft ,"  at  be  knowi  nothing 
■boat  It.  A  ctnttUBgal  pump  will  dn*  water  fnnn  a 
lepth  or  Hft.,  and  that  iiaboutaUit  will  do  tfficksIlT. 
At  soft.  It  wUI  do  much  betto  wutk.  Wby  nut  pru- 
enre an tlementarj  bxtbock, and aiguc ovrr  thatl)^ 
O.  V.  B.  (Two  method!  of  makinr  dark  ilidra  in 
Ko.BTI».  InKo.963bedHnibedtbeoamcra.l-K.iiD, 
(TbaeonpanTiinitabook  deeciibingaUIbepana,  or  - 
Ton  will  find  tbe  fnformalion  in  Acvnoldii  *'Culi- 
UnwHU  Biakaa,"  aria  back  tolDDn—thnnnmten  an 
ast  of  print]— Daosa.  (See  tbe  Indlcea  tur  Hinal 
ndpcf.  lettaottooUteBOwt]- Koi.  (Tbebcettai- 
lormation  on  tboae  poinla  is  tu  be  obtained  onlf  br 
neticF.  We  kBOWotaobooko&tbenbjcet.}-J.O. 
(All  InfonuUon  about  appointmentB  In  the  CiTil 
Dtnlce  can  be  obtalDcd  ftMU  the  CItU  Bcnlce  Oom- 
mlMlODen,  CuuuB-row.  B.W.1-A.  H.  T.  T.  (We  do 
BOt  lemember  It.  Ihtie  la  no  "  ptactical  '*  work  on 
the  nbleek  bnt  aemal  on  the  princ'plei.)— Ci 
Vaapin.  (We  eansot  Bad  (pace  for  all  the  qncrla 
■boot drnamia  that  naeh  iie  iwiii[att|  when  Ibej 
taroln  olagiann  wbieb  will  probablr  be  of  no  uie  bnt 

, ,.,.   ....  „„„,j^  ^u,,  loairtfloai  qnmit. 

la  bees  Mid  latelr  to  guide  you  aa  to 


•ncTllrtlWH«iall 

TEBIIS  OF  SITBSCHIPIIOH. 


Ihr.  Otutsr  KolDit'a  AmmonlKphoiie  [tl  .nic»' 

^^j-asaisj-siasissSss^:^.?!  ; 

IrF(  In  ■■•  idJrrH.   m.  c.rn'ilo«it"'jk^a'l11J^»"'iR^ 


M  etM  Mr!  nuihfn  MB  be  ka4   llaflT,   lirtHM. 

^tatt-K>k<FUnai  uvMaroV  «l|4.t«^.pD|^ft« 


As  citkfi^n  cinithira]  gsi  hm  cccnrr»d  i^ai  : 

r^ttabui^b.   Miichii.jiuy«:;adoiie,aiidaixiii>noui  ! 

Jrhai  be^n  luolitd  ti  bold  an  inlnuitioDal  ' 
cxbibitiOD  of  iLd  islry,  ecicnee,  anJ  art  in  El-.uburgl: 


1    CoooH.— lir.ii .f':!    aiid   Comlurtinf:— "Bj- 
!-Vi«.TA"uN°r^  With  ''i'^ln-'ift%n^^^- 


OHAAOXB    roS    ADTBBTXBI 


M]>WU(  nuai-i « 


XOIICZ    TO    BUSSCaZBZB 


Holloirar'a   OintmBat  KDd  PillB.  - 


NOW   EEADT, 

HAKD301tXLT  BOUKS  nr  CLOTB 
TOL    XLVn. 

BUILDING    NE' 

PSICE  T^'ELTB  SBHUKOS. 
Order  at  oneeol  any boehBiIln,  ei  obIt  a  SsHi 


laiGLISH  HBCHAina  AND  WOBLD  OF  SdEMOF. 


IS  XZCHAXSX  COLUm. 


r^aa  09taBd  [euh  or  IndninBitil  for  ■! 
n  Itoller,  Fton^,  vltri  ntn  frm  Idn^lpn  wn 


loal  AppanLtn*.— Ciliw  rjiimW. 


lokl  Apcftntna  <afv)  in  rirhmm  rorolhrr 
apantii.  riMUlm  iprMk^rw !•■■.— B«»  dwrtpUn. 


.  "  Spon'aDiotionArr  of  Kn^lneeTliiB' 


f«ri';.'"'^  -""•■*= 

"  ""^-j* 

..... 

knknd  FoTBlnn  cmi 

u^ttii^Si^^i 

;.'v"s-.f,tistfiJSts>s-Es'i 

SIE 

SS^^.^™«'Kr 

SSi«S. 

Idkrl- 

!S^.!KS-;jr=.fli;l 

'^'"^iT'.SIf 

»: 

a.Wlii,nrirlync.r,lioll..« 

".'iV-siir 

.'.'s. 

vllfr>  ToalB.    Wast  LBDiurn  VUivs,  Scnvn. 

i3r"*Ss?"2i.['::-;:!'J!'.=' 

..■r«n..li.rk 

.U4f, 

"  Harper's  ITbw  KaK&sliut."  li 


nam  olIi'iTa  laTlnf  pi'"]   Lathea.  Gnglni 


ehnioa  Wltttwortli-ThraMd  Stock.  Tups. 

»1  «»ll -T.il«,  itUtS'iIni.-'Jlri'l,  filllJ^  '  " 


r  DrlU  01iiickan>U 


iril  Kodel Looomotlve.  wiH  hifuIi-,  jmiiilli  ^ 

ietO<r.<rr '^^)  Uaoliliie,  'u  rili- iiut.raT 

laphlo  Apparstas.  Ilii. ni-r'UFi,  ^Bg.nFir. 
liah  ■ecliftiiic.''  VaU.  Xl.  lo  Wl.lnoliutn. 
H'lrtiMnMi  Tnyia*.  cilln.ln  lin.  Imrc,  Imvi 
J^^i^jj'wd  Illrrcw  or  O.Ch.  unmanntol. 

■  narlHii  wlu  kn  ai*  ■Hilr.''  «kt  U* .  ixw^ 
LanmaU  X«tlw  or  Ilmi*.    W[]t  Rtrs  in  «• 


TichMipe  II  dul  Evphonlnm,  Vloiia  "^"1 
JI*ilb|^OLi  SUdB-ValT*  BDrlna.  ml  1> 

fMllCedical  Coil.  lnniJIfJi  nii.l  bultrtj, tuIim 


«a  Wheels.  hcducI-Iiu  d.    i 
rllBh  Kachanlo."  Xo.  su  «. 


Lathe  WhofL  !Mo..  m^  tfr.  mnt.  t;inif1  ir> 
swif  lo  ipiiin  "  Fnilish  HechaTto'' ;  3i  minjUi 

ini  "anilriiT   Hrrtuiilc;'      »   ivi.Binir  »ul>    "  Aninlr 

:f*i," mt  Ls*.    WhitoffffriiCatlk  vr  vuliHin.— V.  O..  7,  E 

rijif-iU*H.  BaalhHhlFLiU. 
Dynamo.  CO-U^lil,  uttTlr  mmplcti^  iwdy  tnrwlii 


The    CotDprehenalTe    Astronomical  Map. 
The  Slnttlc  'BnglatKriag  Compaor.  M  uil  IT, 

ItrMjkr-autct,  KipJlnjD,  ijiiidiH],    dn.-ulan  uihI  Jul  pMilrea.      - 
Dynamo  Wire.  is.  M.  per  lli.    Line  Win.  19a.  Cd 

-IKIlf.    Iu.hg.4ip,FSu»L-il>RBCoWliri. 

Z^elanohe   Cells,  hrrt.    Nn.  1.  Ita. ;  Nn.  3,  Ih. ; 
wnrkminihlp,  ippui- 

In  li.— Ki.MTriP  Ksrst- 
uttsTcl  In  uf  itfle 
I,"  ■  moMiitntnal  mpMi'  ^ 

ind  rclliMe. )  K.-F.  to 
nontlty^entaptoMla. 


JM 


med  lorUar(Bti>d 
utd  Co.'S  lirsa  BBV 
■otors-  autiulile  lor 
•tUcoiun,  u.-o-r5»- 

liFRilWrr,^  Si.-hro- 
or  rpiKiTiTiL  flrianto 
blowlnK-  VMnain 
>jrUnflcT^  huidiut  wid 
a  iriiii  Inuliis  llqutil 


fntlr^l,  ITiiriiotjtal.or 

it'hiug  CaMniii.tt.U. 
Sik  el-  Kfc  iMi*!  in 

ul.  Ii..ll4  Id  frlo*  UM, 
'BUIlwa.  free.— I.  TOHUA, 

V'jlTUllllilV.  uhJ  Pftln^ 
I.  n.  Hlnlin'M-lerrmca. 
narblnrt,  on^oottcf, 

Ilrd  with  Dynama 
I,  KDBd  Mil  nvllnid*. 


Tl 


BNOLIBH  MEOHANIC  AND  WOBLD  OF  SCIENCE. 


llubOH  18,  1»85 


«««ii.-iNV«l  I  icMini      M<**i>   I'kikiiMiN  Htiil  riii>rBH,i>r7ii,  Mttli- 
K'ttftiii.  t'^w-^AH.hvtt'  ir^fiMi  •»!  lhi>ii«  tw  tiili'r  Bt  tpm  lally  low 

\l.\W.  IU>il«»r«.  n»«'"  ■"*■  i*'!.  «i»«'ii.  till  iiii'l  (sipikT  Hliri'i. 
litki  MaMf    J   «     *!.«».   *>»•»  loiia*,    l'pi*r   WurUit7.B"r 

W^tWOrk  PACt«*riia  iJivon  awny  lo  i-Trry  uppll- 
.AMr  «.>Mr    ifi.'niia   pallrrui.    I    itKiili^N    Mkui  rwai,  M«rl 

'  KUotrioUn.'  V«'l-  >^.  hiuI  \I..  I'muiilrtf,  rh'iiii.  iiii- 
|«.«a«4.  ■  (^■M'll'B  Titlr*  uf  Ihi*  Wiirlil."  SU  MrU.  niinplrt«>. 
\^4Kw  -  T  r  ,  I.  UMMchrttrr  tUvrt,  Nrwnham,  Cambridgr. 

N^n.  Biorol<^  iio:ir)y  itpw.  Kill  liciirltiiri.  imrt  bright, 
Cr,  •  fMttiav  »«ic*in.  -  Hu-itiMMM.  Mktkrt  tqiMrv,  AflMlrarj. 

f^xn,  Wmx  O  Q  •  "I'^xi^  iiiiitiiin,  A-ljuMt.khIr  iKjiitttorial, 
M.-  MrT   Ui.iHT««ii.  Worfl<>ld,  Urlilcnorth: 

]^l«Clrt>rk•     Ulu.   Kivtwork    Fmii«'.  iwi-niy  iu*ii4«rt«Hl 

EkIlMM.  I «r It <*«««•.   br^aawl,  hiMM,  irrrwi,  ti.  frrc.— Wm. 

Lawn  Mow<»r.  iinvn'if  i»;i(i>nt,  stiiii.,  K'hmI  rnmlitioii, 
MiKnckri  fivunUk.  a   Id*.,  or  ufltr*.— W.   H*ftTMor,liui«t- 

i\\%Wa:ki'r'i>     InO«Qdi*so6nt      Lamp  Holder. 

■•w  Mlr«t.  hl«h|v  A I'lin '%•■•>.  iHwt  fkw,  li.  M.  ■Uuipi. -Harki- 
m'Ii,  Ni  W  h\  ».■•.  and  tV  .  n*rli»|ttoB. 

VaUAT^  Holes-  H»w  to  rut  MiUAH'  holcx  liy  un 
<#ilMry  b*«4  ltf«il  in  an j  Uthr,  Indadrd  ia  our  c«talofue.  7 
•taap^^WKitAMiiik  IV 

■p#eiinen  t>f  Miuiin*  5-lfitU  holr,  cut  in  iitoUil  will  U- 
wMwrali  Blmaips.  -HaitAMMu  Co. 

Sharpeniiiff  Files  i>y  !<iinitlo  oliomiiml  pnicciw  at 

■  flial  fi>tt.    Ha  vine  i^rBtly  ylTtn  flvr  puundt,  we  charK*  !•• 
••r  Ur  rvcelpt.  iMladlaf  vaUlot««.— HmiTAimu  Co. 

I'^Uloinir  of  X,  atbes  mu\  of  rarioiM  Partu  of  Lathes, 
Mukamd  flBUhfd.«d — IUIT4IIHU  Co.,KBginr«r'aTuol  Makan, 
CMrk«at«r.    Two  rni«  MrdaU.  IMO. 

Now  Fret  Saw  f»>r  uilTanivd  frct-outtcn  luiil  culiliiet- 
mkvrt.  Tur  fifkt  lot  will  b«  flnUhf^  Id  arowdayi.  TakeaSO 
lackva  «iA«  aim.    Fne«  &.v«.— BaiT&Mitu  Co.,  Colrhettcr. 


SnccUl  Lathe.  4ft.  6lu.  «i*row-cuttinK,  with  la'ar- 
C«tnB«  appAratv*,  for  cuttlBji  wht«U  of  any  pltrh.  Havlnff  an 
M4«for«M'.  wrdtatre  to  tako  two  other  ordcn  to  ecoaomlie 
lof  ■annmrturf.— HaiTAiiaiA  OoutkJtt. 


V«rT  ftiMiig  Steel  Sprinvs.  from  5  inchea  to  S  inoliei 
wMe.  a4a»tr4tor  aotor.  and   MHnr  vmr  wheels,  Tarloat  tlsca. 
iesMt  deUila  of  what  yom  rrqiilfc.— HarrAimuCo.,  Ool- 


*■  lAntem  Xanipulation."  3il.  iHMt,  giTos  lustrnc- 

tl««»k  aaaac«ment.  and  Bakwc  Unw  and  oil  llghta.— PcaraacT , 
Hinhoye-itreet.  BirminghaB. 

li\<XV   XAnt«ra    Photosraphs,    6*1.  plain ;    I0. 

ettewNil.  liM.  !•>  pafva.  flhcuMlle  Ulusmtlons,  IW  leca,  6d.  poat. 

Pocket  Tripod,  pfttrnt,  for  pixtftfMi(malit  and  ama- 

Kra»h«t»    cycUtts.      Farticnlars,   UtaatratioBt.   and 

to^e  had  on  ipproral.— ▲.  PrnrnBiT,  Htanhope- 


LaBtem  Headings  to  UO  Ktd  »lideis  with  facsimile 
— ' W  aeu  for  ai.    M.— PrHrnui.  Stanhope- itrcet, 


beach.  tcajraifloYnt  Sin.  cvntre,  with  maohine- 
-t«nr  and  rnircnai  coaponnd  ilide-nat.  dlTlaloa  plate, 
faint.  ile«l  ««n'C«I  Mandi«:f.  t«eeleoUan,«lide-reit, 
t  It  can  b«  remof  ed  firoM  the  bed  withont  ihlfUnff  the 
rifhS  hand  wh^cl.  SA.  tin.  planed  cap  bed.  wlUbridce 
,  t  T  mce-  fkatea.  dxiTn  chnek.  be  J  ehu^.  and  spannen,  com- 
ew  .  wjl  take  for  the  above  £»  lAa,,  or  with  treadle 
r:.  and  ready  to  werk.  16  la».  lot.— S.  Paici,  10, 
Tevia«-iB<e««.  #t.  Ltwaard't-road  Poplar.  ■. 

£:}..— Lathew    fie   4ft.    V   and   Sat  t«d,   slide^rest, 
OndLa^:   a  reaU ?   gooid  tooL  —  Addran.   aoiBan.  M,  Qnecn 


Lamp.   BatteiT.  Chemicals,  Wire, 
Camafe  Sd.    3Cew.— 14.  X>ean-strMt,  8oho. 

£ch«  Batteries.  Ko.  S.  17s.  6d.  per  daeo,  best 
a&T  .  HBpte  fa  •«.    SCew  — M.  X>ean-strc«t.  |i«ho. 

rliah  Xechanie.**  SS  rolames,  ZI.  and  XIV. 
wt  boand.Tw..  XXXII  .  two  nnmhera  shart ;  whnt 
»ft.  SoUon 


Kachine,  perfect  condition,  cost  £12. 
.  lh.aaa-sti««t,  aalon-road.  Biminffhaaa. 


Friends.— A    little  Book   with 
— Fa:Ti  CAHsaA,  41.  Hlch- street. 


dupL  a  iTcoi  Lathe.  1*7  Holtzapffel,  a  qoan- 
>.  aeTtm;  chnckt.  allde-reai.  Sc.  Also  laife 
Talari.  U.  Theobald' s-iwad. 

■ 

pic  Slidea  a  ralnable  collection.  7s.  dezen 
&«e.-Ti:^m.  a.  Gench-strcct,  Fi-rrmfhani 

eciutos:  Tjpe  Writer,  in  thorongh  order,  cost 
fim  1  rmiaeaa  -fr  .  V.  Moatpelicr-road,  K.W. 


X^oCcsd  Telescope.  4izu  quantity  apparatus,  cost  £75. 
CB  — S  .  X-.  aeatFelMx -road. K.W. 


Bnlldinr  Paper. 

Me.M.yv«    U -yard  rsIU'i 


ujrbt,  cheap,  waterproof,  dOin. 
ynra  Uyard  rsIU  :  nuaple  roll,  parcel  pott,  la.  M.- 
. r*rBaa  C%  . Ljutod. Loahard-cowt,  London. 

A:bioc_:Mntinc  Press,  folio  Iool«cap,  perfect,  £«.— 


tx. 


Photo-chromoseope.  £5  aad  £3.  a«  new,  half-price, 
a-^-.-  — — '  foriaaicrn  aUdaa.— FaAnca,  Hochfoid,  ~ 


Xelodiiua  Orgmn.  S  tasnL  £ne  and  powerful  tone, 
ha.  by  l«a.  by  idis..  at  acw.  £1  lOa  -PaA»cif .  Hochfctd,  liaex. 


▲   Practical,  Bngixieer    and*  Machinist's 

vaawna  Boos,  ca./  Vmaa.  corrr*  little  aoUcd  by  damp,  cost 
^  price  Ua.-J  U.  X..  12.  Khys  street,  TkeaUw,  Glam. 


^•f-y  *^«   ^>r***   HcrjonaJ    Bnffine,  l*  bort,  2in. 
laworhiaf  M^fier  l^a-J    H  £^  iriLhys-street.TreUw. 


Mf.'h  I  Enicine  Castings-    ifo.'-lzM.tal,  T><-orriOtiT«, 

Vi-rtl'Ml,  li<-<ni  •»>]  Mariii<^.    L:^:,  itaap.— Wgc:.,  Dalley-itr^ei. 
llrfjiigbtoii,  HAn*.h^U:r 

I'iiti-ii'  hpiral  CiT.ii  Letter  Backs.    "  A;.  :nv:»:-:%^:e 

lnvfntl"ii."    Piirc<:li  pott,  it  M    -J;.*-    KifkguMt  *tf<-ct.  Btrm- 
Ingham. 

Tricycles,  i*«'"yl'^i  Haf':'.;*-.  Li»rg^ '!;--.« ■.I'it.  Write 
early  atatlng  requircmrctt —J-  Aa'^iar,  C,  Carention  sfeet, 
Hrmdlord,  Vorks. 

Colonel  Boss's  '■'•ij'Jf;i--.iii^  Smoke  Filter  Pipe 

fiirwafd<>d    fur  u     2d    by   lii>!   «g<:nt  -O    Ust-TBa,  Tubaecotikt, 
Mkhnond 

Lnriri;  Aitronoml'-hl   Telescope,  44iii.  o.-g..  5  tjc- 


I 


plrcra.  maaalve  garden  tnpod,  £21 
LeytnastoDK 


VUlaa,  Pii;ebrooke, 


Vanr  lichrornatic  Microscopic  Objectives,  lin., 

1,4,1,  Ms.    Polarlscopr,  with  lelealte,  Irs. -M,  City  road. 

stronfT  1  U.-i:  Engine  and  Boiler,  £C ;  €fL 
shafting,  3A-  and  1ft  wh»:«-l«,  Vn  -  ».  City-road. 

Battery,  bifhrrnmito.  IiiKlj'.-st  *:l<."Ctri'5»I  t-fflcieiicT, 
Contains  10 percent,  mut^ chr'-mU-  acid  than  potath  bichromate, 
Ler'saew  double  Hlchrunrif.  Holublf  la  own  weight  water.  7d. 
lb.,  71b.  sampH  parcels.    >;|«1.  lb.  In  Mlb.  lotk-K.  A.  Lsi. 

Wire,  'luuble  c('tt<iu-:oTered,  No.  8  t'l  18,  bifrhrst  c-on- 
ductlTity  ;  2s.  p«r  parc>  U  post,  lb  ,  free  ;  ditto.  Is  to  a,  >s.  M  — 
U.  A.  Lis. 

ChastvrV  Blectro-Uotor  ( RegiftiTe^l  >.  as  describod 
In  Bmoliih  Mar  hamic,  Noi.  lOK,  1027,lt/>1f,  and  1011 ;  price  14.— 
&.  A.  L». 

OiaRtcr'H  Blectro-Motor.— By  hpecbil  permit,  R.  A. 

LsR  Ml pplli'«carbure' trdanocal>;d  lasting* ufabovfiSr*  Gd.  set. 

(JliKHter's  Blectro-  V  otor.  planed,  txirtnl,  iind  turned 
throughout,  including  wire  and  all  materials  ;  price  £f .— B.  A. 
Lbs. 

iDynamo  Machine.  2u-liKht.  coaUnuouii  workinir, 

e tent  disc  armature,  low  speed,  reqnires  4-h.  to  drlTe,  £13.— 
A.  Lsi. 

Blectro-Motors,  Batteries,  Dynamos.  Tor  LeeV 
other  electrical  specialities,  see  adTtrtisemcnta  last  week.— 
B.  A.  Laa,  76,  High  Holborn,  London. 

PhotOffraphs-— IS  Carte-do- Visite,  Rojal  Family, 
Eminent  Men,  Aetrvtses,  and  Comic.  Is.  2d.  12  CaUact  ditto, 
8a.  6d.— B.  M.,  7S,  Theobald's-raad,  London,  W.C. 

VnlTersal  Trade  aad  Amatenr  Bopply.— Lee- 
tmro  ref nlsitas ;  light,  heat,  air,  watar,  gaolofy.  anflnamtsg, 
ilismlstij.  phatography,  ac.  Wholaaala  aad  azpottw— CarLani. 

Astronomy.-  -First  quality  O.G.'s  in  cells,  warranted, 
ain..  Ma. ;  S^.  70b.  ;  S|.  100s.  ;  41n  ,  180b.    Unrivalled  for  prices. 

Achromatic  2|,  45in.  tube,  good  stand  and  ca.se,608. 
Stands  alone,  20s     Astronomical  Clock  Morement,  60s. 

Tabes.— 5ft.  metal,  fur  din.,  with  cell,  rack,  eyepieces, 
Ma.    Varlons  smaller  ;  AlUi  Imnth  tttand ,  Heads,  Plnders . 

Photography. — ITcap  of  Apparatus  of  all  kinds. 
Good  I  Leas,  is.    ft,  lis.    KnceUunt  Stands,  Baths. 

Oatalagtie,  Id.  Caplatsi,  BeiflOfle  Depot,  Hlrc  aad 
Bxchaage,  Chanias-straet,  Tottanham-aoart-mad,  aaar  British 


Stocks  and  Dies,  Whitworth,  or  .Gas,  Wonderful 
Toola ;  LUt  f^ee.— P.  M.  Boonas.  21,  TiBSbory-payamaBt,  E.C 

Books.—**  Mechanic's  Workshop  Companion,**  Ss.  6d. ; 
*'  BBglaecr'a  Machinist's  Practical  Assistant."  2b.  Od.,  per  post— 

B.  P.  BALnwM.Boblnswood-hlll,  Oloncastcr. 

Steel  Name  Stamps,  Sd.  per  letter.  Figures  (set), 
2s.  4d.  Letters,  Ss-dd.,  par  poat.— B.  P.  Baldwim,  BoUnawood- 
hill,  Olouceater. 

27ame  Born  Brands,  Bd.  per  letter.  Indinrubbcr 
NameBtampa.  Is.  Sd.  per  post.— B.  P.  Baldwin,  Boblnswood- 
hlll.  OlouoeBter. 

Gas  Bnglnes,  1,  2,  and  4-mau.  Simple  and  strong. 
Knmeruttsrcfeirances.- Bllis  BumawoBTH,  Bochdala. 

Superior  Snfflne  Castings,  all  brass,  horlxontal 
slide  valve.  4in.  bora,  lin.  stroae.  ^.  M.  Boring  nad  toialnff 
cylinder,  7d. 

I  bore,  Uin.  stroke,  3s.  Boring  and  taming  cylinder, 
lOd.    This  siae  aad  upwards  hare  parallel  rnida  bars. 

1  bore,  2in.  stroke,  steam  ports  made,  6s.  Boring  and 
turning  cylinder.  Is.,  postage  extra.    Stamp  for  reply. 

IJ  bore,  lOs. ;  IJin.  bore,  18*.  Post  orders  preferred.— 
8.  CooKsoB,  BaTen»cllir  road,  KidsgroTe,  Staffardshira. 

Becipe  for  mixing  all  kinds  of  Paint,  quick-drying 
colours,    varnish  colours,  oil  colours,  Ac ,  16  stamps.— P.  Tat  lob, 

C,  CaBterhury-strect,  HiU  Pleids,  CoTantry. 

Ventriloquism.— How  to  acquire  this  wonderful 
art.    BuoccM  certain.    Never  falls.    7  stamps.— Hee  below. 

Fac-simile  Printingr  Press,  how  to  make ;  print 
hnadrcds  of  one  copy .   Cotts  fbw  pence.    7d.— Bee  balow. 

Becipe  for  Self-shining  Waterproof  Blacking,  7 
stamps,  gannina  aad  laaxpansiva.— See  below. 

Becipe  for  Rubber  Stamps.  Simple  and  costless,  7d. 
All  fbur,  u.— O.  MABOcit,  Allhallowgate.  Blpon. 

Formulas  Worked  Out  for  winding  Dynamos  and 
motor*  fVom  10  e.-p.  to  SOO  c.-p.,  14  stamps.    Drawings  aad  Dia- 

6«.— H.  JOMBS. 


Dynamos,  patent  improrements,  No.  2,122.     70  c.-p. 
Uaca,  £4.    U  volte,  7  amperes.— H.  Jobbs. 


Dynamos,  best  small  machines  in  the  trade 
teapcst  double -covered  Wires  to  2U  gauge,  Ib.  Sd.  lb.— H. . 


r,  and 

JOBB*. 


[otor  Castings  (model  5 -light  dynamo),  laminated 
iture,   2t    per    ceat.    better    than     solid.    3s.  a    seL-U. 


Baidr  Brlti*L  Fezns-  ineludinp  Aipleniums,  lAstn-a«, 
,VJ25WS*-i*^'*'-''**-  *'«>lntJchnm».  Cystoptera.  Blwhnums. 
liLrTr    •»  .     "wenty  iazfe  Bock-ry    BMts.  2t     Fifty.  4s.  Sd 
ISe^eSuTi'^SLSSic    C^-«'P^*-J— BvBBs,  Pea- 

wiSii'^A^^^J^^"®^*!**-  Exc^iJer.:  strain.  Larpe 
riowmag  fiaat*.  H.  p«r  aosen.  free  -Jobb    braa^.  PeUside. 

i9?h^^S^^^^7;~^'}L-^-^'^  CAr.:era.  U.  6d.  Lens 
a?  1ii«t  hl!.|l!Ili  ^^A  *n  **^*  J*?'"'^  t^^****  fcr  BUtes.  duhes. 
«c   Must  be  clearrd  -A  CaABSsa*.  London -ruad.  Ore.  HasUag*. 

^^  "iIiii'i;*T'*y'  Pynamo.  won^.  £4,  offere.1   for 
JSLSI^-Jiaii       '^  '^'^   ^    HtTi»iaiii.ro»,Clayt.-oake- 


JOBl 

Dynamos  for  Home  Lighting.— 6  lights,  or  arc  of 
MO  c.-p.    Price  £6  lOs.,  approval.    Warraated. 

Dynamo  Castings,  with  laminated  armatures,  8 
c.-p..la. ;  is,  4a.  sd.  ;  20,  «s.  Sd. ;  3S,  7s.  each.- H.  Jobbs. 

Dynamo,  laminated  armatures,  no  heating,  ren- 
tilatiBg  ;  70  c.-p.,  14a.  a  set ;  ftniahe4,  £5.  Warranted.— H. 
Jobbs. 

Dynamo  Machines  Bepaired.    100  o.-p.,  Ss. 

,  Motors,  with  wire,  5s.  sd.-H.  Jobbs.  48,  Ulfh-street,  Lambeth. 
Incandescent  Carbon  Lamps,  low  resistance, 

St.  each  ;    Fairy  Lamp*,  U.  4d.  ;      PUtlanm   Lamps.   Is.  3d., 
post  free.-ToBD,  14,  ^>nt  worth -road.  Maaor  Park,  Essex. 

Incandescent  Lamp  Holders,  new  pattern,  best 

In  the  trade,  12s.  dozen  ;  Mmplr,  pott  flree,  la  Sd.— Toss,  as 
above. 

Microscopic  Objects- -f?niall  collection  to  dispone 
ol  tte#p  -Paiuculars.  W.  Wbits.  17.  York-street,  Nottingham. 

Great  Bargain.— Tl.T«:«-.-Tii:i.u  Qas  Engine,  faultless  ; 
f  uarsLtecd  perfect.- Ssnitn,  Uvic\n%baw  VM%tOm«:e,0\4h»m. 


Tui.<b:3ry  and  Sons'  **  High  Tension  '^  WimiktUit 
MA-:Br«i*.  With  th^ir  b^w  compd«a4ohoBit*platm,a«(N««. 
fa]  than  cla»>  a«iBreak-k»>le.  rriee.  Ifln..  C^. ,  llia.,et  ;ta„ 
i'M.    List,  one  stamp— BdwInstowr.Xcwaik. 

H.U14  Drilling  Machine,  drills  ]  hul«s6  Ineli«e{na 
edge,  ais.-fi  Base H. BO,  Xar«-ham-l*-Pen,  Boston.* 

Bijon  St  jve  and  Quart  Kettle,  most  imik 

made,  Is  stamps  — Shaw.  76,  Uatragatc-toad,  Uackaey,* 


60in.  Club,  ball  pcdaLt,  in  fint-olau  conditwa,£l.- 
Kbat,  Xorih  hUl,  Bighgatc. 

Screw-cutting  Lathes,  Hin.  and  6itt.  centru,  iUui 
£.4  each  -71,  Daaley-road,  Wart  Bromwiek. 


Am-meter,  calibrated  to  SO  amperes,  tor 
Cs.  Gd.— W.  A.  Waltob,  LoBidoa-raad,  Ol— castsr. 

Steam  Canoes,  with  marfshinery  complete,  froa  A  i 
Photrt.  4  stamps.     Send  for  partlealais.— Cbbbbau,  ~ 
Bilstol. 

Engine  and  Boiler   combined,  rertlcal, 
complete,  £3«  ;  a  bArgala.- Bieav  Smith,  Paxacko-lcy, Ctah^ 

Pocket  Knives.— Mechanics  reqjiriDg  good  nM 
knife.  18  stamps,  to  W.  Bblx.IS,  Bndley-plflC'.OrBaaHresa 
ShefBeld. 

For  eale.  Telescope  and  Stand,  «ith  bmi  taSm, 
oMect  glass  Sin.  diameter.  Price.  £4  10a.  >iaker.  HiB^ 
Elledicrc- street,  Mom  Bank.  Higher  Cmmpmll.  Masrilw. 

To  Boaters.— Canoe  Gas  Sngine.  generstesitKii 

gas.    Castinga,  Ms.    Drvwlnn,  is.     Utho,  3  stampSi-A  !■■ 
aiBOTOB,  West  Gorton,  Manchester. 

Working*  f  Ian  and  Detalla  of  Canoe  rastiUcig  J 
theaooveebicine.  Is.  Utho,  >  stamps.— A.  Doau*BTM,Y4J 
Oorton.  Manchester. 

The  Amateur's  Gas  Engine  Castings.  4&>  Toft J 
Inir  Drawing,  is.  Lltho,  S  stnmp*.— A.  DoaauoroB,  WolGsi^I 
Manchester. 

Drilling  Machine,  self-acting  feed  mocioa.  Cki>| 
ings,  7b.  4d.  Foryuigs,  As.  Drawing,  li  stamps.  -A.  Bmiiwuj 
West  Oorton,  Mancheater. 

Half   horse-power   Horizontal    Engine 
crilnder.    ISs.    id.      Drawiag.  ? 
^  D  jaaiBaroB ,  West  Oactoa,  MCaac 


porte     in 


Launch  Engine  Castings.  Sin.  cyUadei;  llilL;1 
SiB.,  Sis. :  iin..  As.  ;i:n., TUa.  Llibo,  S  stamps.-A. OoBaiMMi,l 
Waat  Oortoa,  Maachaster. 

Self-geneiating  0as  Sn^ino  for  Tricydss.  £MI| 
there  be  a  denmnid,  I  woaM  daslfB  aad  supply  autanbal' 
drawing.— A.  DoaawoTOB,  Wast  OWtoa,  Maad    ' 

Enclose  stamp  for  List  of  Caatingi  and  Dn«iiifi,-L| 
DoaaiBoTOB,  Wast  Oorton.  Manehnetar. 

The  last  four  years'  **  Trooeedings  of  the  Udt ' 
TBTioB  or  MtcaABiGAL  BBOiBBsaa."— AddrcBS,  tS,  Drydm  Sai^ 
Mottlnghan. 

Sin.  centre  Screw-catting  Lathe,  complete,  bcutiSdii ! 
finished,  S  gnlttcas.— A.  Halls,  HownrA-street,  Ts 


Photosrraphs*   Scottish  acenery.j  hf  4  die, 
ordinary  VBiue,  '    " 


4d.  eaeh.— AddrsM,FnoT«.  10.' 

Clear  Qelatines  for  tracing  ma^e  lantsn  tiUi^4 
sisa,  4|d.  per  dos.— Paoxo,  ia2«  IVoagaia,  Olaagow. 

Surplus  Stock. --Superior  Eleotrlo  B^  letaMS- 

eeta;  warranted  parfiet ;   8s.  10«.  sat ;    UBasl  fslei  St- a- 
BAKT  Baoa. 

Grant  Bros.'  narts  of  Electrioal  Appaxstiii< 
every  deaeriptloa  nr  amatears  {  wkolaaals  ptiaos  4  MAhiM- 
tioasfkea. 

Electric  Bells,  Batteries,  Poshea  Wiza.  wMsk 
pricaa  ;  Ust  free.— Obabt  Baaa,  aad  Go.,  f.w^  Hsdlgi. 

A  nearly  new  portable  Wooden  Building  IsbIl 
lift.  loag.  9fL  higb. Sit.  wide  ;  eooia  ha  «Bedfcra' 
coaehhouas,prlce£li.-W.OoBB,aoo,  Stila 


Old 

B. 
eld 


Did  ICicroocopea.  hj  Adama,  Amlci,  Bdv,  MM 
Martia.  Pritehard  (0«rlat>  -•  WaaJseafs  ").  Tailsr.alAa 
1  Budurs.-J.  Mavall,  Ja&ar.  nQlagaat  aassl.  laiii^ V. 


Wanted,  piece  of  wallaeaioned  Straighi-gzalatd  6no- 
heart.  7ft.  loBf  hj  Ma.  ky  l|la.~Pi1co  t»  J.  *.,  BEoDr  Bsft.Bit' 
leigh  Stttrrtoa. 

Wanted  known,  Capps,  Bngtneer,  Hop  SzehaanSooiir 
wark-atnat,  S.B.,  U  Loadoa  Agaat  fat  lloegBa^  lifteOM 
ponad. 

Wanted,  good  seoond-haad  7oot_La^e,  Ub*  a  4i& 
centra  gap-bad,  scrsw-eatUag.-  ' 


Wanted,  second-hand  doable-action  Steam  Pnftitat 
41a.  Btcnm,  ifln.  watsr.— Gaprs. 

Wanted  known,  Bailey's  Sight  Feed  Lubrieatiii  saifW 
id  fixed  by  Carra,  Baglaa«,  Hofp  Bwrkaaga,  Ssalisai  *■* 


fi.B 

Wanted,  sereral   groBi   of   smaU  G 
other  bottlSB.   Sead 


Wanted,  Slide-rest  for  Mn.  lathe.  Stoeta  aad  DiBb  iiip 
sue.— Ht.  irAunn,GUt;WUtky. 

Wanted  **  Dictionary  of  Slechanlcsl  llBfescim"  1^ 
41n.  eompoand  allde-rsst,  ches#.-Oai»iBa,  UsasHHr.Oit 
brtdffa,OliHaoifaa. 

ICodem  Tricycle,  good,  nickeUed  aad 
oUectloa  to  Coveatry.  gL-~U.  Woaaruaa, 
Joha'B  Wood,  Loadoa. 

Deer  Horns  Wanted.— M.  DAT,  Hook  aad  Hsadk  Has* 
flsctnrar,  U.  BrUWd-road,  OM  Paed,  loadsa 

Wanted,  **  Millex'i  ChemijttT.''  VoL  IL  *  Botose  sal 
Schorlemmer,"  1  aad  V  BtashamS  Lahoeatay  OMde."  "  T|BiA 
8ound.and  Heat"— H.,T4,  Chmilacloa-scract.  ST.W 

Wanted,  Venioal  Boiler,  internal  flzvbox.  abooi  Stt  te 
by  4ft.  high.  -B.  Gaanui,  il,  Sprtas- 


Wanted,  Lancaster's  i  piate  Ingtantagxaph,  or  Mtrilrfi^ 
Cheaslcala,  Apparatna ;  caah  ;  appeovaL— C  i  U.  Bsai«a 
MarU-hiU,  UodstoaeStatiaa,  aaiisy. 

Wanted,  strong  Iron  rflctaT.  with  heart  ■aej-pWfri 
flywheel,  treadle.  Mt.—B..  Paaaa*.  Iha WM%  Oaflifert. 


Wanted,  Astatic  HoriiaBtal 
trielty  "  and   boohs  aa 
road.  Brockley. 


Addreis  wanted.— I 
descriptioa.  — TaiLoa. 

To    ••  Wahjarek."- 
YiiVu>LT-«trect, 
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^tiei  iu  deteTmining  this  point,  and  tlio 
but  tb^t  can  be  ilone  is  to  asnime  a  set  of 
pnwticAllT  ftttsinable  conditions  under  which 
It  would  be  fair  to  assume  that  my  boiler 
MO  be  worked  in  average  iinctice,  auil  to 
tske  tLt-  power  so  obtained  as  the  measure  to 
be  r^ed  in  coiumi'rdal  transactions  and 
'vgi:,e(dB|;  cakiutBtious,  The  unit  whioh 
hw  bwn  moat  feiicrally  used  is  the  weight 
of  sieaiu  demanded  jwr  horsc-powet  >>er 
hoir  cy  ;i  (;iirly  good  engine ;  Iml 
tkM  weig'ht  has  been  graduailj  decreoung 
■iiic^  the  time  of  Watt.  Good  aTerage 
MRines  of  the  noa-condeusing  type 
:Mb.  of  dry  suitta  per  horse-power 
hour,  while  itag^  engines  with  condensers 
TUc  trom.  2i.)  to  -ill  per  cent.  less.  The  com- 
mitter' determined  to  adopt  30lb.  of  iteani 
a&  ll:(?  nnit,  and  as  the  conditions  under 
whii.h  it  is  gent-mced  and  used  mut  be  taken 
int-''  .icconnl.  thoy  dnally  resolved  that  the 
•aait  ci  boiler  power  shoi^d  be  301bb  of  wuter 
■'v»j,orited  per  bour  from  »  fead-water 
;#i]ip«a:ure  of  IMJ*  Fabx.,  under  agauge- 
jtfesfeTir-:  :■:  T'lib.,  which  shall  be  considered 
v^a:r^U^t  IJ  ot}  cnits  of  evaporation — \ 
fm:  •^.  zri'tlb.  of  water  evaporated  from ' 
fe»iatul;;~  Fahr.  into  steam  of  thesuuel 
T«ffl;-«Tmnx.  The  comui'.lee  coDsiderl 
thd:  a^r  boiler  rated  by  the  above, 
nw:  f'^julj  be  capable  of  develoj.iiig' 
ill  Ftitfri  i-:.wer  with  jasr  firing, 
aoc?: ji;«  'ira'JEh:,  ol.!  ^rdinarv  fuJl. 
while  exhiiitir.g  ^'Ciii  econocy.  anJ  sLouId 
at  the  n^t  Ii=ie  ie  c:k^ble.  on  emergency, 
whec  oiisisiiEi  et.-:'Domyi*  act  :he  cbjec: 
aiiteiat.  C'f  vi-I>li3g  a:  least  ciie- third  mere 
rhAt:  jti  ^zi -  •  sn-*r.  The  Ccnunittee  have 
L-TOnght  *  good  a'ea^  oi  soil  and 


thought  to  bear  on  tha  question,  and  it  is 
for  the  adTantage  of  all  interested  that  a 
standard  method  of  rating  both  engines  and 
boilers  should  be  adopted  and  recognised  by 
the  trade  and  the  profession. 


THK    &X4IOTB    W0BE8H0F.  -  T. 

Flaolas  Machlnaa— Drtvinff  Oaaia. 

IK  this  faaod  machine  I  propose  la  drive  the 
tabla  y>j  a  pinioD  gearing  directly  iato  the 
rack,  and  actiuted  by  &  cro3«.  1  choase  this 
be<ausa  it  is  the  easiest  method  of  conitniction : 
but  I  ihall  also  describes  train  otgesiiiig  having 
fast  :uid  loose  pulleys  for  a  poiriir-diiven  belt. 
Bat  before  dainit  so  it  vill  ^  well  to  enumerate 
some  ol  the  ordioary  methods  of  driving  planing 

These  differ  in  regard  to  the  mechanism 
eii]]iIoved,  but  for  the  mast  part  they  are  designed 
with  the  purpose  of  bringing  the  table  up  to  the 
cutter  at  a  rate  proportioned  to  the  cuttiog  capa- 
bility of  the  tciol.  and  taking  it  back  with  a* 
little  lou  ot  time  u  possible.  A  heavy  table  is 
made  to  travel  mi^re  slavly  than  a  light  one,  but 
the  feed  of  the  tool  is  made  grester.  The  for- 
ward travel  of  an  oidinary  msuhine  takes  place 
a;  A  rale  of  about  fifteen  feet  per  minute,  but  thd 
I  dual  rate  of  the  return  stroke  is  from  two  and  a 
',  bs'.f  to  thti-e  limes  that  cf  the  forward  or  k-utliog 
'  Stroke.  The  i-xeeFtions  to  this  practice  are  the 
E^r^w-diivon  m^i-hines.  wiih  re^vrsiblc  tc^ol  Noies. 
w;-.;.;h  permit  of  c.-.ttinc  in  Knh  directions,  and 
i^me  few  mtchines  if  the  smallest  ckkst  vhich 
»T>  driven  bv  cnrk  or  disc  »rT.in^ements. 

These  variiVle  r.ites  of  travel  arc  provided  for 
in  the  miiority  cf  ordinarv  nuuhines  by  a  train 
e:  j-..ir:og  similar  to  that  i^usintid  in  'Fig.  SO. 
In  su;h  an  anangement  a  sincslc  driving  belt 
alwsys  drives  in  ;ne  lUKction ;  hence  it  becomes 


necessary  not  only  to  wy  the  rates  of  hac 
and  forward  travel,  hut  also  to  ptovids  I 
remMl  of  motion  withent  changmgthedii 
of  the  belt. 

In  the  figure  the  wheels  for  forward  motj 
all  marked  F,  and  those  for  backward  B,  ai 
arrows  indicate  the  dirscLion  of  mtatioB. 
for  forward  being  drawn  in  fnll  lines,  andtb 
backward  in  dotted  outline.  Tbedtivingp 
are  two  in  number,  the  central  one  beine  e 


•>».t: 


idle    pullev  to  carry  the 
"■      '      ■■'-  The 


r^^i  b 


the  wheel  t.  Is  made  liollow  to  allow  of  ths 
of  the  onter  pulley  passing  throngh  to  tJia 
r.  Fib.  iO.  The  idle  ar  coris  ;piiBey  si 
looselT  npon  this  sinallsr  shaft.  Tbt  di 
thsraiore,  is  rftsoted  as  fallows  ^— 

The  outside  pulley  a,  for  th«  twward  ■ 
bsing  kmd  ^McOy  oa  flw  Aaft  J^  Unas 
r.  if,  t,.f,9,  aod  tha  laA  A.  Aa  isMr  ■ 
I  being  keyed  on  tha  hollow  sfaafki,  ^daa 
looselT  upon  tha  Aaft  h,  drivw  whadi  1,/ 
^,  and  the  rack  i  fivthaka^waidflr^nkfai 
sotios.  The  proportions  M  tha  whadi  a 
cnlated  for  thadiSateni 
r-,  I.  and  c  am  all  ef  tl 
that  the  wheel  i  aloue  n 
the  rates  of  tiKvel.  and 
should  contain  three  tim 

Commonlv  the  wbads  ',  ^  f  ■■•  wM 
framing  of  the  machine,  aad  HM-ltta%'Si 
with  the  pulleys,  on  the  ootdda.  In  pMBfaH 
however,  the  wheels  <l  iiisiiiliw  of  msAa 
are  oompsctlv  arranged  a 
framework,  the  lack  piaio 
the  bed.  Fig.  *1  showa  fa^  m-MpM 
with  the  indicative  lettoa  nl  UMaw^n 
in  the  last  illostxatiaB.  ^ 

A  different  train  ia  AOWB  (* '" 
the  forward  puUej-  a  d^fli  4 


?2Si?TS:Z!f^    .  ' ""  -'>ca*,,utc.j»U**M*o(rfMiwMl     Uattrf  Stato.  with  Eur™,  Aria,  iaati*l«t».,«.-i. 

.    Thu  if  tlw  TwMillli  it  rf  ^ai'J^  c^QR     Uta.  ^ 
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MAsm  3C,  1B8S. 


UP8ETTIMG  8TBEL  AND  lEOlT* 


mneb  *t  vuluUM  with  tha  generally- accepted  ideu 
on  the  anbjeet,  uid  at  the  ume  time  so  flaClf  con- 
tndi«t  wCst  the  ejnjitj  eipeiiecce   at  mm; 
awduniet  tbowa  to  be  facti,  a*  to  prompt  me  to 
ofier  Mme  teitimony.     Fint,  as  to  the  "  upwttir - 
of  iron  "— <or  uDder  thii  headiog  may  be  lODud 
■i  tiada  joDintI  of  recent  date  a  very  iDtercatli 
nfereooe  to  the  "  qamlity   of  moremmta  of  t 
mrticln    of  iron  under   preuore    or   percoolo 
*     •     •    B:d-hot    iron    can  be   piened  to  fill 
■URtld  aa  daailf  and  exactlf  aa  so  much  wax  con 
be.     *     *     *     Cold  iron  can  also  be  moulded  in 
fotmby  piesanra.     •     •     •     TheheadiDgotriiel 
bolts,   and    wood-tcrew    blanka    ghows  some  in 
priiing  results  in  the  eompii  uion  of  iicn  ;  a  No. 
lin.  sore*  requires  a  piece  of  wire  slightlj  rati 
tbaa  llin.  long  to  form  it.     Yet  the  total  I«iigth 
tkesoewblaiikheadediBJustlin.     •     •     •     Noi 

itbas  been  proved  "^ ' '-  — '"-  -^—'-    '  ■ 

of  wire  that  less 

«itra  S-I6ths  is  itqu 

What  becomes  of  the  remainiug  more  than  3-lGtl 

of  an  inch  iu  length  of  an  original  IJin.  that  msl 

the    lin.    aorew    blinkF     There   can  be    but   oi 

answer :  the  iron  ia  driTen  upon  iteell 


experiment  that  other  cold  working  did  not,  felt 
sure  tbat  the  effect  of  cold  swagins  would  be  the 
aame  as  that  of  other  melLoda.  My  aipBTimiuta 
were  nude  with  ^jieocs  at  ateel  rod,  each  2ft.  iu 
length,  by  reducing  them  b;  cold  awa^ng  until  thty 
were  uearly  8ft.  Tone,  and,  hsTina  flnt  carefully 
meaiurrd  the  original  length  anil  diameter,  tbe 
,■„-_ — J  1 it    -_j   j^^_.^j^  diamf' — '" 


intoT-8tbsof  a 
h  withont  iucresBiDg  the  diameter  i 


thst  li<„ 


Thii  fiitly  eoutradicts  the 

Iiauative  experiments,  ooiusluded  that  o^d  workin 
of  iiQu  and  steel,  such  at  hammeriDg,  r^linf 
drawing,  picsiing,  opsettiDS,  &c.,  do  not  iuctew 
tba  snciBu  graTity.  la  ft  likely  tbat  in  the  man 
carefnl  experiments  made  by  the  moat  painttakio 
of  men,  the  experiments  iuTolving  tba  most  amunt 
Beasnnments  poiaible,  added  to  unqotstionabl 
teatsof  spadflesTBTity,  there  has  been  uniformly 
niaoonoaptioD  of  the  real  tscta,  and  ttut  exparlmeni 
ntde  by  measuring  a  blank  piece  of  wire— poiaibi 
with  altox-wood  rule— before  beading,  and  agaii 
nMsuring  the  length  of  blunfc  prodnoed  by  headin, 
the  same  wire,  are  to  upset  thii  proveiilact^  tba 
ovdina^  cold  working  does  not  make  inm  and  atec 
more  denaaf 

Where  does  tbe  iron  go^  then  ?  It  goes  to  rouni 
np  the  contonr  of  the  die,  in  which  the  blank  I 
hiaded,  that  entira  put  of  the  bloi^  coDstilutini 
the  body,  and  to  fill  the  die  tor  tbe  entin  length  o 
the  body  of  the  blank,  through  the  npratling  pro 
ana,  to  a  fulneu  which  in  aolid  dwa  deKci  th< 
effurts  of  any  but  the  beat  of  earefDlly-haxdenai 
and  tempered  steel  punches,  from  beat  of  ateel,  ti 
poib  out  of  the  dies  after  heading,  riyets,  sud  scni 
blanks,  making  the  question  of  what  steel  to  uaa  f  o: 
"  pDucbing  out  iu  solid  die  beadiog  "  one  of  thi 
most  important  oonoectad  wJthUia  bosiaeis. 

In  headiugasaiew-blank  or  rlTat,  the  first  effto 
produoed  by  tbe  loDgltudinal  presante  applied  le  ti 
upset  the  pieoe  of  wire  for  ita  entire  length.  Tbi 
4uDiuDtian  in  leoglh  wiU  nodoM  an  enetlv  mo- 
portianate  incTMS*  in  dianuite  op  to  the  pointiAsa 
ths  wire  Oils  tba  die  so  tJihtly  u  to  tranafsi  thi 
t  of   the  opsattiDg   Meet   of  the   ooDttnnac 


presaore  to  that  put  of  the  iriie  not  •ndieled  by  thi 
ma,  and  then  eomes  tba  luuiKinr.  whiij,  i»>j^.  v. 
iaonasing  dianuter,  and 
"      "  '  Id  br . 


tba  beading,  wbicA  beg^  bi 
sing  dianuter,  and  propotSanatalT  dacraaadni 
1,  Iha  metal  betng  in  a  meaaoie  Keld  by  oon- 


. r  wbli^  all  matals  Dodai 

pnaora  yield  In  the  direetiMi  of  tba  least  rssistaDM, 
and  soon  a  shmldar  is  temad,  wbiob,  oomiug  In 
oontaot  with  tlka  IMe  of  the  die,  or  batton  ol 
oouuteniak,  depending  npon  tbe  ahapa  of  die,  the 
director  entire MsUtanca to  the  preasme  applied  bai 
no  longer  to  be  snppHad  by  tbelMdy  ot^a  wire  ai 
•t  ftrat.  But  stm,  as  the  pear^^pad  bulb  ii 
-gradnaltjr  pressed  oat  of  thatsb^«  into  tba  shape 
tequired  in  Ibe  oom^ated  Uank  or  rirat,  a  time  wiU 

' "~~  of  tba  saperflnoM  metal  baok 

ink,  oriepieaantiiig  the  oanire 
ipe  more  easOy  In  the  diiwtko 
of  Ibppressnn,  ttiareb;  BtUlturtberinereasiEgthe 
diameter  of  tbe  body  ol  the  blank,  than  to  escape 
•Itcgetber  in  a  lateral  direction  under  the  immaiua 
piearara  reqoired  toward  the  oomfdetion  of  the 
beading  process. 

"  Without  iDSreaoDg  the  diameter  of  the  wire," 
V«  quoted,  it  would  not  be  poaaible,  in  anyeom- 
narcial  aeaaa,  to  do  anything  of  the  kind.  Did  the 
writer  who  staled  at  a  (act  that  this  waa  tba  rule 
lealiss  the  improbability  of  the  itatement  which  he 
""*■■""  '  "  i.e.,  that  over  I7t  per  oent.  of  the 
body  of  tbe  blank  described 


ua  portioi 
of  tU  body  or&a  bl 


virtually  mak>  a- 


t  per  oent.  of  the 

Butennginto  the  body  of  tbe  blank  described 

by  him  has  been  lost,  if ,  as  he  saya,  the  diameter 
remaiua  unchanged  ? 

I  ODoe  made  lome  carefully-sondacted  tippri- 
mtuti  to  proTc  or  diiproTO  ths  truth  of  ths  a»er- 
tiou.  which  I  had  oftFU  nude,  that  oold  awuRiug 
Jid  increnB  the  ipedfin  gravity  of  steel,  but  which 
was  deuied  bj  those  who,  baiiug  learned  by  actual 


tiow  by  meaauremeut  whrther  the  apedfic  ({nTity 

"■  ""-^  "' '  '--'  swaging.     I  have  not  the 

ly  ihowedon  my  tide  ;  alill. 


....      by  Bwsgini 

aires  at  hand,  but  they  ihowec 
en  I  presented  them  to  my  opponenta,  they 


to  do  five  limes  the  work  of  tbe  cuttera  I  had  beat 
uaing:  and,  willing  to  "let  well  enough  alone,"  I 
ri'iitii.ued  uaiug  Ibo  aame  siis  of  ateel  and  Uf- 
telling. 

I  once  had  for  my  jub  tba  lathe  work  a  tU 
hook  for  ths  Wheeler  aud  Wilaon  sewing  macbiw. 
Aa  it  came  to  me  it  waa  nothing  more  or  leu  than 
ound-beaded  steel  bolt,  made  InJuatUMiaBt 
-  "— *  -  blacksmith  would  make  any  solid  htaj- 


way  that 

ing  tool  and  upsetting  lbs  h 


nothing  tnither  than  to  appear  to  show  the  exeep. 
tioD,  which  [tfOTed  the  rule.  Cold  working  did  not 
increase  deniity  ;  thia  waa  a  wait-known  principle. " 
WrII,  it  was  not  much.  The  fiaction  of  an  inch 
which  showed  the  diiTerence  in  length  of  pieces 
from  what  they  should  bsTe  been  had  the  specific 

Cvity  remained  nncbanged  waa  repraaeutt'J  by  a 
ire  m  the  third  or  fourth  place  in  decimali-nol 
much  like  the  0'187d  =  3-16in.,  which  the  writer 
from  wham  we  have  quoted  would  have  ui  believe 
was  loat  from  Ijiu.  in  leoglh,  when  it  ia  considered 
that  In  my  experiments  there  were  pieces  sixtv- 
four  timea  as  long  in  which  lost  metal  might  hide, 
and  atill  not  more  than  ths  one  hundredth  part  aa 
muchhsd  bidden  in  the  Sft.  as  ia  riaimed  forlliu. 
Snme  facta  are  bard  to  awaltnw  uoleia  dressed  up  tn 
sppesr  reasonable.  "  Upaeltiog  iron,"  aa  applii-d 
tu  heading,  can  be  easily  upset  by  auybod;  who 
willtake  the  time  to  compare  diametera  and  specific 
Ravity  of  wire  before  heading  with  those  of  headed 

"  Upsatting  steel  "  is  spoken  of  by  some  persona, 
whose  information  ou  the  aubject  of  st«el  working 
isvery  extensile,  ea  one  of  the  most  peniicinua  of 
praoUcea,  and,  by  the  way  tbe  aabjrct  i>  treated, 
3De  might  auppose  that  they  fully  believed  that  ateel 
»aa  made  up  of  Gbres,  which  muat  be  alwaja 
worked  iu  the  oue  directiou.  Steel  ia  of  a  cryilal- 
Jne  nature—not  Gbroua— and  smih  of  it  as  will  be 
mined  by  upsetting  within  reasonable  limits,  the 


beuig  pertoTmediutslligently,  isootgood. 

Funning  tbe  subject  of  beading,  I  can  testify 
bat  iu  the  day  wlien  our  grandtathere  worked 
iteel  I  made  heading  diea  of  Ha.  diameter  bj  up- 
letting  l^ui.  octngnii  ate 1 1,  which  stood  to  do  e^ 
nnch  work  as  any  iLat  I  could  make  frem  steel  of 
ither  shape  and  birr.  Of  hundnda  which  were 
nsde  iu  Uiia  way,  I  do  not  remember  that  seama  or 
iracka  resulted  from  upsetting  in  a  single  instance. 
:f  the  steel  was  sound,  and  the  work  in  vpielting 

ras  so  distributed  as  to  affect  all  parts  -'  '■■ 

like,  why  should  they  f 
{ cold  cl 

--  .-  steet  of  any  thape  which  .^ 

I  double  up  like  straws  from  the  power 
it  the  blow,  there  are  not  enough  blacksmiths 
rasting  time  and  iujuriug  ateel  in  that  way  to  ci " 
or  any  proteat.  Steel  is  hammered  with  a  view 
mprove  it  many  times,  in  tbeaa  later  days,  in  _ 
lanner  ao  much  like  that  in  vogue  with  the  "  old 
hapa  "  that  it  is  a  wonder  that  ao  many  of  them 
lave  oeased  from  labour  without  ever  having  been 
old  tbat  they  bad  "  monkeyed  "  atecL  Well,  it 
be  devil  has  only  got  those  smiths  who  hsmmtrad 
old  ateel,  there  are  not  many  araiths  in  tda  ranks 
at.  Beating  steel  as  hot  a*  It  wiU  bear  and 
Forking  it  while  hot,  with  injunctions  not  to  try  to 
raw  cold  steal,  never  to  upset,  maj  be  coaistnied 
I  mean :  hot  as  is  bast  toe  steel,  no  hotter  ;  not 
old,  bat  oonUnae  hammering  till  the  grain  of  the 


Aft«[  Ibis  lipa 


remember  the  chaTacter  of  each  perti 
but  I  don't  remember  tbat  one  of  ths 
sonnd  aa  a  result  of  npaatUng.     If  d 


broken  up.     JJin 
" S   dilltti 


>e  will  be  f 


need  not  take  all  the  blaw. 
_  in  fracttne  doea  anycas 
id  between  baaking  a  bii  of 


luppoaa  will 

steel  croaawisa  and  breaki-^  _  , _. 

length  of  the  width  ol  the  bar  the  other  way  of  O, 
gramf  Cut  two  pieces  of  steel,  each  2in.  k»|. 
from  a  3iu.  square  bar,  and  draw  oiu  of  them  dowa 
(o  lin.  square,  or  Sin,  long  in  the  direction  of  tba 
length  ;  draw  the  other  pieoe  to  the  aame  ain  and 
length  by  upsetting  at  every  other  blow,  or  diawjag 
croeswise.  Who  believea  that  ths  tool  made  fiin 
this  last  piece  wQI  be  Inferior  to  the  one  madelha 
right  way  of  ths  grain  ?  Some  bars  of  steel,  and 
ateel  tor  some  uses,  can  be  improved  by  the  wvk 
which  they  can  get  ou  the  amitb'a  anvil.  Soma 
bara  of  ateel,  and  ateel  for  aome  uses,  will  tiiia- 
jured  by  the  same  treatment.  When  it  is  neceBSiT 
~~  deurable  to  u>e  the  centre  of  a  bar  of  ststl,  lai 
lafuuu'l  to  be  in  a  coarse  c^iiditi,.n  by  rra'ODof 
ving  been  bioughi  to  atapn  and  siiebybon 
diipropurltoned  tu  its  crou-srctjon,  ibereli,  psr- 
ha|ia,  no  better  way  of  iirproviug  tbe  gtaiu  at  sal 
ear  the  centre  of  the  bartbsu  tj  upset,  a^dBttB^ 
ate  the  upsetting  wilh  work  from  the  outiidsol 

Upjettiug  ia  not  a  cheap,  easy,  or  dMlrablattiai 
)  do,  and  is  not  likely  to  be  resortid  to  otim 
except  when  neoasfltyoompeTs,  bat  laaenOMCla 
making  a  bugbi-ar  of  it  wheD,  if  properly  doDs, 
thiniino  hsrm  in  it,  and  la  taaiie  Baaas  adnl 
goad  is  donn  by  it.  It  doea  not  at  leaat  bre^aa 
the  centre  of  (he  bar,  as  b'ows  at  right  anglca  villi 
i'a  axia  often  do  ;  and  after  seeing,  as  I  has^ 
thousands  of  good  cutters  made  by  upoetliBg,  te 
uaea  requiring  tbe  utmost  soundness  and  brat  em- 
diiionoj  steel,  Idon'tliketoseatbepnoeaataboDad 
without  saying  a  wori  in  ita  favour. 


teal  is  w^  oloaed  np  and  finer  for  hi 


t  dont't  seem  tbat  araoybody  doea  write  in  the 
spen  against  heating  steel  too  hot,  and  nobody 
in  aome  to  the  conclusion  that  half  the  trouble  is 
losed  by  too  little  heat,  if  hia  eiperieooe  and 
pportumtbM  for  obeervatiaii  have  been  the  same  as 

What  a  differenoa  ft  makas  where  a  chap,  old  or 
onng,  stands  to  look  at  a  thing.    But  I  am  off  the 

vck ;  upsetting  ateel  ia  tbe  qaestiou.  The  sorew- 
lanks  which  were  headed  m  the  upset  diea  were 
ireadad  with  rotary  cuttera.  Thaaa  euttaitmay 
i  deenribad  as  a  section  of  a  worm  gear,  the  shape 
[  tooth  being  that  of  thespaca  batiraan  threada  on 
wood  screw,  and  ths  eotlar  having  a  rotary 
.otion  in  keeping  with  the  rotary  motion  ot  the 
irew  aad  with  its  own  longitadinal  tnotion_,  M  it 
uvaraed  the  length  of  the  aorew  which  it  cut. 
he  beat  of  ateel,  according  to  our  beat  Judgment, 
as  used  tor  these  catten;  but  running  thrnugh 
any  ol  the  best  braudi,  from  "Jesaup'a"  to 
Hobsou's  Cboloe  Extra  Beet,"  theee  cutters  did 
It  stand  aa  it  leemed  they  ooght  to  do.  Z  was 
iiious  to  try  a  high  grade  of  a  certain  brand,  of 
hich  1  could  get  none  ot  the  right  size  till  it  could 
I  imported  (thia  was  in  the  days  of  the  old  chapa 
gnudfatbers).  I  had  some  Jin.  or  fin,  round : 
e  cutters  were  to  Eni-h  round,  over  Jin.  diameter  ; 
sould  not  wait,  so  I  made  some  cutters  by  up- 
tting  the  ateel  whidi  I  had.    These  cuttera  stood 


T  the  BoTal  Institation  on  Fridaj  evni''bgls< 
under  the  piMidetMT  of  Sir  F.  BtauwdLs 

e  was  riven  to  a  very  large  •aMmtalaasW 

Sir  F.  AbsI,C.B.,  F.B-S.,  on  »  AcddenUI  Enl»- 
aions  Prodnoed  by  Hon-explcalva  L'qiaidB.*'    til. 


Al 


refniInj(to  adiaoonna  delivand  ten 

'    '    ''  BoddenU  •nlodoaii 

bad  of  late   bMB   a 


refernnsto  ad 
)  the  sabjeot  ot 
hit    attention  I 


:^ 


ago  on 
that    h_ 

directed  to  one  olau  ol       ,  _„ 

nat^  with  tba  trauapint,  itoxBge,  at>d  asa  d 
volatile  inflammable  liquids  empl^nd  aa  aoliMfe 
and  aa  illnwiruting  agents.  PartianlarB  hnfag 
been  gCven  of  a  Iwge  number  of  exploaf  ons  naiH- 
ingfraa  the  application  of  fiama  to  Tiea«h  ilti 
b^  oonlaiiMd  voIatUe  ooal-tar  or  petraiMm  m- 


the  vapour  ot  volatile  hjdw«MkM 


1  flame  to  soch  liqaUa     JaatanoM  wna 


aeddental  aaoape  ot  braioline  and  d^ai  |iiiii1»li 
into  sewers  and  wtllM.  He  violanBj  axjladM 
natnle  of  a  mixtaw  ol  bjdrocarbm  Tapomr  aid  ik 
waa  niostrated  by  refarenoa  to  aaraial  eawaa  wIbiA 
ahipaooBTMfngpatrdemn  aptrlt  oc  hmiiiillee  lei 
daatr^ed,  with  loaa  ol  Ufa,  In  tbe  igBtlaM  «( 

-•-*^"*" lottedtoaeWl 

OMt  a  flaelia 

battening  ^own  the  ludohM|  and  ao  *"'~"-g  it 
air.  The  danger  leealUnK  fma  Use  eairiaga  rf 
volatOa  InfiammaUe  liqntdi  with  goopowda  ail 
other  explodve  tabataiwst  bavfag  been  anvMt^ 
the  sablect  of  axpleetoD*  taaeed  to  the  existmaa  aa 
board  ships  of  even  a  amall  qoantitT  of  io«a  ■» 
paratiou  containiDg  patailesm  apirit  cr  baaaolM 
was  dealt  with  in  detail,  and  it  waa  Aown  tbat  tha 
exploiion  which  primarily  caused  tba  loaa  et  tb* 
BoltTti  waa  due  tu  tha  eseapa  and  volaliUsatkB  d 
a  paint  "  driers  "  iaaned  to  all  Her  Hajastj'a  dqa 
under  the  name  ot  "  Siccative."  ^u  Inralng  it 
the  Ovliclh  Poor  Law  tnuDing  ahip  off  Qraj^ 
Eisex,  in  ISTS  was  next  refarted  to  as  an  illsstn- 
tinu  of  the  oouditlona  under  whieb  minetal  o^'J'^ 
eaaily  volatilised,  might  beeame  daogerona  ik 
developmeBt  of  ths  employmentuf  liquid  hydros 
IB  aa  illamiuating  ageaita  Hub  reoaivu  atlm* 
1,  the  growth  of  tba  Aala  oD  iodnstry,  fooM 


«.  isu,       xHSLiSH  moEuno  iND  yroauD  aw  samioK:  rd.  i.ns. 
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Uantsd.      Hi«  ouln   obJMt  ww  to  ilunr   t^   c 


Mr.  J.  Ukyalt,  fun.,  daazlbad  tlic  origiul  nlins 
tmutiat  of  ilM  lata  Hur  F.  A.  Ifobut  (now  tba 
propat^  et  Mr.  Orini},  whtoh  wm  BihiUtod  ' 
Wwutipg.     Ha  nid  ba  ihoald  not  antai  mli 


erf  tha mora  dalloataanaiigamantfofUialaitpUtai.        Dr.  TiUi  Haudc'i  nota  « _„  . 

ThpiotatioDofthBdinuon-plateoaiuadtliaTartiaal  wpT  of  Frof.  Abbe'i  opinion  on  Ow  photoniki 

oyUndM  in  tha  eanfra  to  toUto,  ooiling  tha  itacl  if  Um    "  beadi "    of  AmpblplaBra   ^nddi,  ii 

q«ina.  and  tbu,  ftftar tba  nuumar  of  a  windkn,  vhkh  be  *tat«d  tlut  he  hAd  no  leavn  to  da«bttb 


. , -_ja  ouiiai  at  light  :Mlltf  of  the  beadi. 

ilDolalT  kBgla*  to  tba  rnllDg  motion  M  tba  diamond.    Pre-  Sr.  Criap  aaid  tbcra  wmi  ana  vaij  omiooi  ab' 

,  uthey  eonld  nunibljHanNoMit  luadtbaitndand  "doti"  of  ippnheiuion  In  oonneotion  with  this  diatondii< 

baidlj ba andentood  wratont  a  don  In^taoUon  of  tba^ralon-platatodiTidatbadiSnatiooplataaMid  mMoo.    Dr.  Fliigel,  it    would    be  famcaib«nd 

Iba  nudilna,  many  poitioni  of  wbioh  vera  too  deli-  micromsten,  tor  tbe  TeriflsatiOD  o*  12,000  oonaaen-  nraigbed  aomewliat  atronglT  againft  Prof.  Atbe'i 

cat*  and  eomphx  to  be  handed  tonnd  to  the  meat-  tin  ditkiMU  (of  which  toua  of  hl«  diflraotion  heor^,  wbieb  be  oonalilaiad  to  ba  antaL 

.. —    —...__.... .,» ... i-_,.-__  — ^. ._..i,  t _.  ..^  mioroaoope,  lit  ntaatdiea.    Tbe  faot  wa«,  howerar,  t 


tag.  TbafomdatioD^thamachlne  waiadiriding  giatinn oanititad)  bj  meam  of  tha  mioraaoope,  lit  nteatdiea.    Tbe  faot  wa«,  howemr,  Oiat  Fieri 

a^ine  valonlatad  to  piodnoa  panUel diTiiioiu far  wonldliaTe  been  too  mnob  for  arenbi*  patleuoa.  ^bbahadalwajioonndoredDr.FlDtel'imathDdia 

flnMTttiMiooDldbeniaikedl^BnrniliBgpmntTat  Ur.  H^jall  than  tafened  btbflr  to  the  prapara-  uTeatlcation  ••  tha  onlf  propec  and  rational  ma 

finorarad.     Oka  divirion^pbto  nad  20  olralei  of  tioo  of  the  glaaa  platea  for  the  Tnlingi,  wbioh  n  ragaid  to  diatom  ittue,  and  hie  own  tbeonlia 

"  data,"  and  than  waranin>Iani«ntedb7«xtiemely  be  raid  wen  Ol  ipadallr  "  mQd  "  oompodtion.  Ha  liawi  atrangW  oonBimed  tbi*. 

Mne  mdnatioDt  on  two  bud*  of  dlrar  fmbaddeS  balievad  that  Hen  Nobart'i  earliei  raling*  wara  Di.  J.  D.  Cai'a  aoto  wai  nad  aa  to  aottms  in 

■leaclfae  edge,  which  wan  viewed  b;  meani  of  two  npon  artlfidall;  prapand  larfaoei  oo  the  ilipa  iinal  fooL    Statementi  bare  recently  been  mad 

«MnpMUidmicioa(!Opei,aaobprovidedwlthe;epie«*  tbemaelnt,  and  that  latsi  on  (abont  1860)  he  came  hat    with    modern    underoonaeted    mlatOMOp 

■oraw-mferometttt  of  fecial  eonatmelion.     Tbe  to  tbe  oonoloiion  that  tbe  mtdted  imfaae  of  corar-  ibJeotiTei  there  ii  no  difFermoa  betwem  tbeaa  loe 

moTCOMotof  rotation  waielleotadbf  a  flna  tangent  sbu*  wai  better  tor  hi*  ta«t-pUt««.    Snbaeqoently  ind  that  no  allowance  need  theiefora  be  mad*  i 

•cmw  acting  opon  a  woimon  tbe  vertical  edge  of  Dr.  Stdirddaiinitmotedhiminamathodofpoliiluiig  ocniaing.    Dr.  Cox,  while  flnding  thli  eotnet  Ic 

the  dlvlcion-pUito.     Tbe  tangeat  aoraw  waioon-  the  "mild"  glaaa,  wbioh  indnsed  him  to rarait  to  hegeneralitrol  objecta,  nmarkt  that  Itdoanc 

tedladbjalwgemUIadheadabotitiln.lndlameter,  artifloial  nufaara  again.    Ihe later tert-riate«wei«  Lpplf  when  large  ampljflsatiaoa  an  in  qnMUa 

•ud  a  graduated  drnm  ibowed   the  amonnt  of  probably  all  toled  on  tbe  prepared  "mOd"  glaii.  ffleopowen  of  1,600  and  1,800  anmadlorphiitD 

taotlaa.    He  method  employed  by  Herr  Xqbert  thinned  down  to  rolt  bi^-power  objeotiTaa.    Ur.  nicrography,  there  ii  a  dituurt  diffeiwioa  betwea 

for  obtaining  tha  minntddiTidoni  of  hlitait-platei  HajaH  aaid    he   mnil  defer  hii  remarks  on  the  he  two  Joo^  and  it  ii,  therafore,  rtfll  ni  mmiiy  1 

Sugingfnm  ii^gthto  ,aAin)thof aPariiline} wai  diamond  pdnta  till  tbe  next  meeting i    be  ntafi-  (ire  partioaUi  attention  to  the  foenMiBg !■  cm 

eonmrt  the  ladini  of  ue  dineion -plate  into  a  tioned  that  tha  t<ii   diamanda  that  aeoompanied  o  obuin  thup  photographc. 


Slaie  plato  on  which  the  mlinn    the  machine  preeanted   Tarletie*   of  preparation.       H.  I.  Kittan'i  nunaiki  on  Balaam   of  Tol 
t  anglei  to  tha  motion  of  the    Some  had  two  worked  lurf  acra  brooiht  to  a  knife     *me  read  at  (oUowt :  —It  ia  itatad  in  tha  Febnii 

"  ...  1  (  that  tbitmadinmlaeibj* 

„  pnrpoaea,  a*  mjetolaawM 

0  form  in  it  tooner  or  later.    I  triad  it  AaB 


wen  made  at  nofit  anglet  to  tha  motion  of  the    Some  had  two  worked  lurfaoea  brought 

mUng  point.     For  tbie  pnrpoee,  ha  attached  to  edge;  otben  one  worked  (orbue  and  one  nufaoa  lumber  of  the  Journal  that  tbitmadinm  bcib]« 

the    oantn    of    the     routinB     diviiiDn-pUte    ■  of  fraotnra  meettnsln  a  knife  edae :  othenhadtwo  ionable for  nuonting  porpoae*.  a*  or*!*!*  ana 

*  ■■■* _1..'.t.       -1:j-j'    -      v -j"^    ^1 .. _.  ■ ._^ ._.__:__!__?-._ J n-        ^    A :_    .■!  ^.»..«  JL    l.l.^.        T     i    '     1     £*     -       ■' 


•atojproject  more  or  leia  beyond  the  ocmtn  of  the  tbe  ehanetei  of  the  diamondi   wbioh  wen  noted  itepaiatione  in  tbia  medinm.    InFabraaijIwB 

4iTirioD-pIato  or  azii  of  rotation.    Thaiadiniot  npon   aa   being  ■DMeHtnl.    In   oosolniion,    Mr.  Ihronghtbem  withiome trq^atimi,bat«>*gtBtl 

tte  diiMbn.plata  thai  became  the  long  arm  of  tbe  Mayall  raid  it   wa*  abunduitl;  piored  bj  Herr  led  to  And  that  no  tymptom  of  cryifalHaatina  ba 

* wbiln  the  ladioi  of  tbe  projeotion  of  the  NoWt'i  work  that  the  perfeoliDii  of  the  mechanioal  tppeared.    Thin  I  ibotdd  taTa  attribatad  to  8 


/MUe&ed  itael   point  bevond  the  axia  of  rotation  part  of  tha  dinding  engine  waa  not  the  only  diffl-  iho/t  time  that  had  sUpsed  linoe  tha  prepantio 

nCBtd  0w  ihort  am,  the  oentrec^  tbe  diTieion-  onlty   whidi    be  Iwd  nnderirtood  and  eonqneied.  ladbeen  nud',  hul  it  not  been  itated  "— * 

iptata  being  the  folcrmn.    The  motion  of  the  ihort  lliere  wa*  a  ttfll  greater  diiBoolt;  which  he  had  irepuatioDa  (made  abont  tbe  aama  tin 

armaftheleTerwaioommiuiiMtadbyooDtaetwith  nndarttood, and  wh^ he  had  met  with  a  lucoeu  iraalreadf  tnllot cryatali.    Icanonly 


_       _     _        _  thit  department  thii  by  mppoiing  Ibat  either  Toln  it  rariabla  in  I 

Bde  at  right  anglea  to  the  m'oTement  of  the  of  miero-pbyaiatT  and  tW  wm  the  praparatiDn  of  jompofition,  or  that  mj  method  of  prnaimgaB 

If  point  in  T-*bap»d  bearingi  of  ante.    The  the  diamond  rnling  pointa.  uins  it  preventa  dyatalluHLlion.    Di.  Kafai  raooa 

.■ted  mrlinder  oanjed  a   dronlar  metal  table  on  Tha  Fnodent  expreaeed  the  thanki  of  the  meet-  mendialoohalor  ohLoioform  ai  eolrenti ;  I  ample 

wUoh  Ibe  glaw  plate  to  ba  rnled  wai  fixed  b;  wax  ing  to  ICr.  Hajall  Ut  bit  deatslption  ol  a  machine  iMniola.    I  remember  eoina  yean    ago  inqurii 

.  aad  lAampa.    lie  motion  c(  tbe  lever  arma  waa,  of  whidt   e^iiblted   tuch   an    <—»-——   amannt   of  vere  made  ei  to  the  eaiue  of  myttala  aomftin 

conne,  in  are,  and  hence  the  dlviaiont  would  not  commendable  ingenni^  in   iti  oomtrnotloB.    He  loenrring  in  jnepintionj   made  with  hakam  ( 

■  be  (tiictly  eqoidiatant  nnlen  oompenaation  wen  thought  it  mn^be  a  lOorce  of  gratifloation  to  tbe  lunmu  dieaolVed  iu  chloroform :  ae  I  nerer  fom 

awda  for  Qie  diffeience  in  length  of  the  are  and  iti  aod^  to  know  that  ••  the  mMhlne  uow  belmged  thnm  in  my  ovu  preparatioiu  made  with  put 

dne ;  but  dnoe  the  actual  epaoe  faidnded  between  to  ICr.  Ciiip,  the;  might  hope  at  eoma  fntnie  teliam  I  attribute  them  to  the  ebl<»afotm.  flbori) 

tbaBntttndlaetlineaof  H«r  Nobert'i  lcat-plat*«  lime  to  hear  mora  about  It,  and  to  aee  tomething  Lfterl  began  nnng  Toln  a  oorreqioDdent  infiana 

hardly  axoeeded  l-6ath  inch,  tbii  diflerenoe  would  of  Ite  performaocM.  me  that  tome  ol  hii  elidcawere  qioilt  bjakiado 

ba  la^pradable.    Tbe  anangement  for  carrying  Hr.  Beck  «ud  that  a  paper  npon  thii  machine,  nrttalUtation,  wbioh  be  deamibad  u  being  Ibii 

tta  diamond  point  wat,  he  beliered,  wholly  de-  giring  all  the  detaili  of    iti  conitniotion  with  lelicate  cobweb.    Hanns  noticed  a  limllaranmc 

rignad    bj    Hen    Nobert,    and    wat    a    moat  QloitntioDe,  would  ba  eitremely  intereating,  and  mce  in  balaamad  tlidea  that  had  been  OTaAiat* 

JngMdont  combination  at  mechanins— not  "  in-  he  hoped  that  Ur.  Uayall  would  not  only  deacnbe  uid  in  contcquenee  the  baliam  had  beoome  bdWi 

gmuon*"  in  theaenlaoftenallnded  tobjMr.  Ciitp,  iti  perfectiont,  but  would  alio  point  out  all  ita  I  have  tometimea  seen  the  formation  of  it  wba 

wbiobgntnllj  meant  both  ooupHoated  and  uee-  weakpointo,  which    wen   eome&net  eren  mora  ileaniog    off  the   lapeifluont  balaam.    A  ndta 

laaa,  buinflwienae  of  combining  InveutiTeDaa  and  intanating  and  InitmctiTa,  at  ihowing  th)  manner  ibange  of  temperature,  luohaathebeatofthakaii 

""■"-•'•*-•"«—' "■<'^- '--'-'-■- Oie  iuTcntor  bad  been  able &^  practice  to  iriU  produce  it.    Tha  appearance  ia  CMMtd  tr m 

1  than.    Ha  remembered  that  many  yean  unmaraUe  flituret  permeatang  the  film  eaWNa 

~  '     "  hardened  too  mndi,  will,  tio  donn,Mll 

I  manner.    Toln  bebig  <rf  ilightlj  H|k« 

a  index  than   Styrax  ii  ueerat  lor  mn; 

.     _,, .    _ _  ___„                                 ,„,.     „...„„  _.  _™., ,  _jid  I  hope  that  the  defect  may  ba  widh 

latnsl  play,  eo  that  the  oonaecntiTe  diTiittoni  of  tha  itfodnatloni  ntnlted.    Ur.  Jaokton  had,  mo  donbt,  dlhm  by  the  nte  of  beniole  or  bj   maUaf  ft 

raling    d«>ended    lolely    on     tbe    motion     im-  Snnd  out  aU  itt  weak  pointi,  and  had  oreraome  Tutu  leie  hard. 

nutad  to  the  glaae  plate  by  the  diridlng  engine  ;  them  by  the  axenlae  of  hie  own  maoipnlatiTe  ekill ;       Dr.  G.  D.  Brown'a  latter  wat  re»d  aa  foDowi:- 

(4)    to   cauie    the    diamond    to   oaciUale    bealy  and  it  wonld  be  Teiy   iutmeating  to  know  bow  In  the  cumnt  No.  ot  the  Journal,  in  a  rariewt 

n  one  plane;  (6)  to  control  the  lensth  of  tbelinaa  Mobert  had  got  over  all  hit  diffici3tiea,  to  ai  toba  Ur.  Bnik't  "Beport  on  the  ChaHtitgtr   Fulyaoa, 

-tobeniled;  (6]  to  connect  the  whole  with  me-  able  to  produoe  banda  of  linet  which  dood  alto-  it  ie  atatad  that  t&e  nte  of  tha  ohitlnana  elMMOt  i 

iWantwn  to  ininn  an  even  lato  of  apeed  in  the  aether  nnrlTslled.  tn  aid  in  the  olanificaitlon  and  deaniptlTa  gtolo| 

nlmgnoTanent  of  the  diamond.    Theaematten  Ifi  Criip  raid  that  Ur.  Uayall  had  kindly  under-  3l  tha  Fiilytoa  ia  entirely  due  to  Mi.  finak.    Altoi 

bad  boan  warlced  oot  by  Herr  Nobert  with  extra-  taken  to  daaciibe  and  illoatrato  the  maohina  in  a  iDetoaallattentioDtoMr.Butk'tSntBuatieai<> 

■cdJMwy  panererance,  at  arldenced  by  the  elabon-  future  number  of  Mia  Journal.  lablact— *ii ,  in  the  Journal  ol  the  Llnnaan  Bedrt] 

tiMia(£haadjuttmenta.Fromthepcinto(Tiewofio  „     „      „      „  .v  .    .«    i    wj.                -a  Zoology, Tol.  IV.  (1B81),  p.  857.    In  thb  pn 

■eeMBpliibe^amedbanidanatDrHunSobrddac  „'^?'*'^  "^^^  *4*  ,°°  i'^l^^,  °"^.  ^^  He  ad^^  and  denlopt  the  Acta  0(>r>«b«nli>«a 

-toW!to^be(Mr.MayaU)  unetpnh&lyexpteM  S,"!?'^"?^™;?*' '"J.3S'*  *i!*"^*'^? .¥*  spinimof  tha  importanoaot  than  otgaraSth 

bit  oUigBtiontforaxplLiUimitaan>ieote/witll«he  30-band  plate,  after  >>bafymg  him.U   that  the  ^J^^^^otion  ;  hot  he^aeU .latea  that  hiiibidaUi 

ata«bina-tha  deaign  of  tbia  portion  of  tba  macdiina  dumwa  poiot  wat  In  order,  hit  next  care  waa  to  foi  the  lonettion  to  a  paper  by  Ur.  A.  W.  Wato 

mi^t  be  mnchl^Oifled  without  Icaa  of  accuMy  J*>«*ato  exactly  what  w«aht  waa  nqnbed  to  gl*e  ^,£^'/3rf,>,„  o(  thVtSmiy  and FbilcMpbk 

ocMi^  of  action.    In  particular  Di.  Bohibdw  "'"f'!?!^???^!,!^?  ^£  "SS  k    T  ^T""  4"ooiation  of  Uanobettar,  1878. 

Mted  thai  the  whole  of  thrmoTement*  might  be  ™^  "Iw^ed  the*  he  began  the  flnt  bud  of  hnee       ^    0,1-,  ,^  (h,t  nndonbtedly  Ur.  Wali 

«ade  to  act  automatically,  wheraaa  HorrSobert  r^^;,"™*!?  "JiJP*?°*^     „  ."""S^  ."'!  ihonld  have  the  atedit  of  priority ' "-»- 

wmrtthnoghtheprooemJf  adjurting  the  dividing  "^"*°L'SlrK^^  hy  Mr.  Butk.    lie  retlew  in  qu 

ewtw  amf  winding  up  tbe  trun  of  whaeltftJ  •bout  S  gtwnmee  lor  tba  bighaet  band.  w'at  written  by   ao  eminent  an ^_ 

aaA    line    ruled    on    hit    teit-platea    a  labonr  Dr.  Uatlhewi  inqoimd  if  there  waa  any  prOTiaion  i.llnian)    that  it  had  been   printed  «itha«t  II 

demanding    prodigioui    patience.    It    thonid  be  nmde  tor  dropping  the  point   upon  the  plato  on  thought  that  any  correetion  oonld  be  reqolnd. 

obaecved,     however,     that    Berr    Nofaert    had  oommaooing  a  line  7                                                         Dr.  Ord  exhibited  and  demibed  aoma  Objea 

alwayi    to    work     with    very     limited    meant.  Ur.  Uayall  raid  thii  teamed  to  be  one  of  the  weak  Umtrating   tha    erotioii  <d  the  enrfaea  a<  A 

'  Tbetuooeaiof  hitefTortimnitbeeitioiatedby  thoaa  pointi  of  the  machine,  tot  it  wonld  be  teen,  on  ex-  when  eipited  to  the  action  of  oarbotuto  <rflb 

who  wen  familial  with  bit  rated  platei,  and  who  aminatioDOfthateitidatM.thatthenwatfreqnantty  ind  a  calloid.     From  expeiinient*  mada  hj  II 

bad  oompared  them  with   othert.     For  the  pro-  a  immll  fracture  at  Uia  beginning  of  a  line,  and  that  George  Biioy,  it  teemed  that  whan  Hma  *«a  d 

lawtioaoldifbactian  ^tingt  and  ordinary  micro-  at  the  end  of  it  then  wat  a  elight  hook-thaped  poaitad  upon  glaie  in  the  pieaeneeof  aeollaid,fl 

metam,  wbentheaguidiatance  of  thellne*  watan  irregularis.    A  rery   delicate   arrangement   had  globule  it  formed  adhered  ao  Brmly  •■  to  nqH 

aaanitial  factor,  and  where  the  breadth  of  epaca  been  darlied  tor  canting  the   point  to    be  lifted  remoTal  by  meani  of  an  acid.    Altar  Uila  It  w 

ooTMed  by  the  line*  waa  to  large  that  the  laTcr  autom^ioally ;    but  the  ihock  prodnoed   by  the  leen  that  the  inttaoe  of  tha  glan  wu  d^^ 

Boliaa  Id  arc  of  the  dindiog  engine  would  have  todden  arraat  of  motion  waa  traiulated  on  the  end  ind  miDtoeoopical  examination  ibowad  that  I) 

iBtrodacad  arron  in  the  erenoMt  ot  the  diirition,  of  each  line  by  a  hook.  vat  due  to  the  pntenoe  of  nnmaRmi  lUda  fB 

Bait  Nobert  removed  tbe  bent  arm  tram  the  centra  Mr.  C.  Beak  exhibited  a    modification  at   the  which  aridantly  oorietponded    to    tba  pofafa 

of  Iba  diriticn  niate  and  inbrtitated  a  Tcrtical  "Complete"  lamp,  fitted   with  a  ihallow  glaai  tdhedon  of  the  glabnlea,    although  no  eLiwIi 

eylinder,  on  whidi  be  coiled  an  eitnmely  thin  fiat  reietroir  inatoad  of  the  original  one  of  metaL    It  lubttance  capable  of  eiodiug  glaaa  bad  bM*  ■ 

.1^ v.^^-.v....-.^,..,. >...,_,_.,. ...__v....      ....      _.. .      .       ,      ^    .,        „pBrijn«ta    ^    th>_yJ 


fd,  ehowing  that  b*  Md  oaaM  Ih 
joaited  by  mixing  Balbmiata  Ot  pOli 
A  (A  Um»  in  an&ttara  c<  jiw^  rfi 
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«f  tab«  udbottlM  in  whkh  Iti  bmoh 
bMnwnfbdoo.  Uwm  MtpHHHiMi 
Hit  Arm  H  ■M«|i|il"tif»  if1>Atr  11m  t^ 
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BCIEHTIFIC  HBW8.  fc?^ant.Sr!!«.r^"uS^^I'BTTBKS  TO  THB   KDET 

,^^^  ,  -     "^  •••^  ,.  ,,.      .      V      ■-    '^^  ^^^  prc-iu-ci  ly  tte  iziilkn.     The  truck' 

YI^E  .t-din  ficm  Dun  tch;  lircuiar  No   ;-a   wcaM    iravel    'Jse    disticc^    ^-twe-en    the    two       [ 
>^       'JUiZ  M.  Racu:  CiAU-aer.of  Gencvi.  luu   eaiitAls  in  ci:e  h::-.T.  ici  a  tr-.k  i-ilil-e  de-    '^ 


■nil  ■■■iwrfMfi      ^Pfc^  gjBfti*.-  iM«iriftin>rOTtrtH 
CAi!tA.s  :n  ci:e  tr-r.  ica  a  :r-.s     :.i.ii--  uu-    a^        /•  , f  r  ?„  ~ :  —'^-TtzTM^  jz .1 


S«  arfii  iinnrf  If  lit  fcr 
MbckasxcSJS,  5.''<^«J.  ir.C. 


Berlin  2::dni^t: 

ITAKhSi-s    :*s.  2c  lift,    is'fs-v  i*  ir.i:rrt-::i:.r  :    :-:   a   Ksriratcr  t-iec   w.ir.    wi]l 

Apr-  ::5   Ui.*.i=a.*«.    :<  57  :  cx-.t.n-V:.:  a-i  slikel  lise  cr  C3:au:  K-ia.  cr. 

M.  Bcrwllv.  :i  Mirsrillt*.  i-sccvere-i  &=:!-:cr  :,::«  svlU,  a    rylinier  nllei    with    the    «axne 

miner  ylinet  en  tir   f rcnici:  c-f  -Jie  :3th  inst.  n^itcrLil   iirri-ii  :z    tie    bi.k  with  a    f exiblt  j  

Ittpcwiaca*:  ;.:  cntlatcriin*  wi*K.A.  lib,  ireathin*  tu:^  a-i  miuthpiev*.   wiZ  enable  an        THB  TOTAZ.   80I.AB   BCUP8S  : 

cm.  IJ;*..  X.  I>*<.   :-•  f    ::  .     lili  is  the  '^hir-  exrlcrer'tc  reniiin  f :r   scae  Use  in  an  aanc-  8BFTBKBBB,  1885. 


-TT.    T*       •  e     ■  -_    J  V-       c     .V  \'«-  -        -  ■--  ~-"a«  •■   ••  ■  -i--i-  'Br'-."  '"♦•-■-if   =  — * -J    Ker»ei»Siotf,    and   rc^acr    ge&erat».ni 

b..s«a  ...  .—,  .<c>..  . *- —  .  _ .-.—  ..__  ,  ^         .J  ,  .  .  ^ ..    -  cf  witE^SKCg  fcch  a  ip€cSac«e.    Tne  in 

;:Il:wiz^  f-i*:;--::*^  :v  w^y  .:f  ■.n:..iri^.ri:  .r.-    :n-ii:::  i=.- :•=--:- -^  " —     '^^"  New  Ztalazkc. caT :h«r£fcre eccziatuUt 


mon 

cppori 

:cgiatuUtetlien2 

saI    riiear.i..  —  l-f    Ar.:i:.ry    ^-L    L-'r-        Pr:i.  Avrtcr.  LiT-lr^   :e=n  irr^rirtii  tc  the    that  tbev  are  puiaincd %c- behoii  a  i^ht  whi 


ti-f  >.c:7r:y  *  —  tCi- i:ii  :.if  :':=.=i-=z:.-'i:i:"ns  T-;«r.:.n  .izz..i  Zk  tec  wiiij  i^;wn.  ij  :t  if 

=i3ic  *:*    iiirtiKC    :.  tie   h:r     .as*.*     it    thf  n:wikr«ly  :Liei  i:r; lifting  "t^tttss*.  Ai  liii  plac*  ihe  *clip«e  i»  f  .-iaJL 

^ht.-.nr:.  .iter  izj^  >.i-  .    1-  -:^jf-r  ;.Or-:r*  :f  -Jif  2  at.*    .■:*=rr-:rr.    -ier  the  trarhu:;  :.ng..  11  h;;:i»  «=iJa.  ^j*c  Eatt. 

Tbi  ^.x^fiy  ■-*   r— T   st-T*::.;    zjuz   t^f    =.:-*y  l-:szi:i*  :i  z^=r  >:•;:- :t   Ir.t=r=.i:::£4:r  ir*  Zl^:-  h     ra.    s- 

J^;:/r"  fri\r"^"  ■*^-''^---*r-'^"^*^^^  tri.-Tn*.     I:   -^11   r-r    iriAii-J^tc-i   :n   tie  :::«  r::e  eclinw  brx-j: t  a:    f?    4:    *?  ,    Htui 

zizZ  :.  -•..•-;«  .— i.  _:  -.r.  _:  ^-^  :•*  r^rCkr-fi  a«  ._-  -._  v     .-wr^  — ^«- -.;-:  ■*  --^  i^. -..•-•..  *      — -ii^        "*    i^"*      0    bcwmI 


:n  ■:*;>:- t:  ill  '::::   a  rrlie  ^C  r.t  r^        --*  T-.t:xr*T-.  w.rs  is-  in'^z  5--..e*5i^y  _  ^^ 

rifc  tc  \    9ri-.-zi6zzl  .:=>:tit:r  jh.ili    he     •::^'-:^-^  i:  'he  Tatj  ^  ;*-:r-.atJry    :y    MM.  — 


jn:c  :-  a=^=:>.r  ;i  the    ^.in.Ll      \.\~-  ^^=-  '--^  Tr.iZKZ  llriiry.      .:.r   :i  th=^   litcSt  Ar^'.e  ir.c:  Test£x  a:  bfigisnicg.  i2ift§.  U 

=in:.-:u>:c*  t:     :.-    ii.vtr-^fil    n^as    z^   i.zz-.z  -r.c.jti.r^  l*  4  Ize  th;:  .rrkth  :i  thr  :.  :*:cr  in  '.v«t. 

whk:i-r  :r  in  tdj^  the  rs^-lt  :i  .r-j:*:  --':«5»Tr--i-  --^^.   ^-•'jr^  ■•^=   *-^=*   -•'-   "•    -=--*-  A:  r"  =  ir.  =.T«rttx  at  Ki: 

::.-&  :rrfft±r:h  .=  th- rur:  .i±e'.:rr-.':it:ir  =jj:^::-;=.      .-r     --r^riTf    ^i«    ;:tj.-si    -  -                     F-r  ij 

\r:-  >c-, -     ■«   -r :"-  ^ :-     T-,  -  -^    v . ,  '  •  r.:=. -tc*  w-.:h   a    :  .  ^.    : :  -  r . :  -  .r-s-f  5  .-  i 


la 

liTj.:.;   :-a  V    .-...:^_:^.  -_*  l:— i.— c  .  r-        «  ._^.       ^..__      -.     __._       .  ..       .        ,.      Tie  r-ne  :f  K=r£inx=.es:  a=.i  esd  eft 

•-"    max  ^f  .--:=: J -t*i   :y  *--t: 


rz  *  ■■  ■ '.      .  . _ "' '      — -•*  '       .  •     >^  ij"-=cr-.ti  s  z.  re  L.-*i  *...>-;  1   :::.  -  A*  "i:  «  :  i^*  1  ti-j^  m   :: 


I  90,  liSS  INOUSH  HZOHUnO  AITD  WOBLD  OF  SOISNCB :  No.^t^OU 


XN0LI8H  HZaHAHIO  AND  WOULD  01  80IEN0B!  W«.  1,0<». 


and  the  onrrktun  I 

f ooDd  oot  that  ■  knr  modal,  wJUi  a  ganlla  ud  flow  • 
ln>  oaTTBtam,  gan  the  b«rt  nanlta,  Ih^  thso  in  an 
elhar  mattan  nmri;  rtnm  to  duao  th«  utMia 
aja.  ItiinlaladollSui>*r.tbepaM2gttat,oBflnt 

wcdbTha  nid ;  "  That  maa  pnti  thongUi  iDtoniT 
hMdOat  I  iMW  had  bafon."    FoSblj  thaoH 

thaj  TMd  nme  afl£a  hunad  thsoriM  on  tha  oon- 
•ttnettoBof  tbeiriiutniiiieiitk   SometlmM  a  cheap 
aa  ont  to  ba  t«it  Kood, 
r  ■annfastorM  attiole 

_  . U  Oddl^  laDBiDg  ai  it 

dOMfaaB&.6d.  to  £1,000.  Tha  foUowiDB  sxtaaet 
ban  Ifr.  HaoD-AlIsn'i  hook  it  iutaniKinff,  ■■ 
■bowing  Hw  aotttal  ao«t  to  tha  maanfactnnr  <rf_ll 


•  VMyliiK  fiom  lOi. 


Ing  tiom  IC 
lUraoomtti 


nuntldiDi 


n  diop^wiadow  flddlci,  wUdi  u»  lold 

n  boiea '  aoDnaUy,  labeUsd,  ai  a  role, 
"Antoolm  SbadirariDi,"  "Jotapb  Qnaiiuiiiiu,"  &<. 
'nwaa  an  axtnonUnair  foe  ihait  qaaaUtj  and 
Aaa»M.    H.  Qallay,  in  hi*  npoit  oa  tha  Vii 

KihiUtiao,     notidnB     '^-      --'-"■-•^ ■- 

TUbonrfDe-Lam;  (who , 

CbartadioQia-itnat),  qootea,  aa  foQow*,  tba  aotoal 
oott  of  tba  maDDfutan  of  ooa  of  tbraa  flJdka: 
Wood  lot  back  id.  wood  fat  belli  3d.,  nu 
of  aaaa  l)d.,  wood  for  neck  |d.,  makiDg  i 
Jbwar-boatd  (atuned)  2d.,  cutting  lU., 
b«V  and  bellT  mi.,  WDilh  lOd.,  fitUng-OB, 
il-DJeoe,  biUga,  &e.,  71d. ;  total  4a.  Sd. 
on  to  aaj  that  be  bcaid  iBoh  a 

Kn  fnaa  nnnibaiof  ■mllHone* 

.  mounted  and  itrTinfi  and  plajad,  tba 
tenU*  obtained fiom  which,  ataoonoeit 

uMt  ntlActoij." 

A  Ooontiy  Fkiaon. 


TI0I.UI8. 

[2396T.1— I  nro  BjgraatimDiOTement  in  the  tone 
Df  mjr  TioUn  bj  jntibuiD  tlie  nringi  onoa  oi  twice  a 
week  with  ncatifoat  ciL  I  pot  m*  Ont  finni  to 
Aaaaekaltba  bottle  eonl«&iing  the  oiLMidnib 
ba  ifatogt  o*ar  from  taO-plaoa  to  nnt,  nnta  aU  the 
aia  moiitencd.  I  nncnil;  do  it  wban  I 
aenla^B  foe  the  night ;  mm  the  nest  time 
ta  tEa  nuDmnent  I  wipe  the  ifatingi  befora 


itripn,  ti 
U.  CUiay  gi* 
addlaaa{hk,( 
and  eaiafnllj 
tooaandtenli 


[1SS68.]— Toon  report  of  a  oMeting  of  tba  Liter- 
pool  Salcnea  Btndenta'  Acaociation  m  pa|n  T  m- 
mMi  me  that  a  naw  PiooeM  of  pUitlnB  u  lying 
idle  ca  tha  table  of  the  inTintor  of  a»  mjilr 
pbotonetti,  which  I  daecribed  in  joor  iMt  *olBme, 


mfbj  while  va  itndj  of  that  nienoa 

.Utar  a  oaiaf  nl  an>I;>i<  of  the  lonea  of  the  primi- 
tlra  fcsni  of  mineiat  onitali,  Iti,  Oorbam  hu  dia- 
eornad  that  modeliol  all  may  ba  foimad  b;  calling 
in  tha  aid  id  the  otdinaij  plait  of  thne  or  torn 


udraC;  thefllletBpaMM 
twio«BBd«cAandtwioeonrC;  the  flllat  C  paaaa 
twka  onr  A  and  twice  under  B. 

Hafing  notiaad  bow  iha  fillat*  IntoiMet,  we  nn- 
laTal  Omb,  mark  them  with  the  moa  nnmbara, 
and  anange  tha  iUIet  C  at  light  anglca  to  tba  otha 
two  (Fig.  2).  The  mark  —  betoia  a  ntunbar 
impliM  (bat  in  plaitiog  that  nniabar  goea  nndar 
tha  laiiu  nnmber  which  hu  not  the  minna  aiga. 
D  the  way  iDdioatod  we  xat  a 


Effing  by  tU*  limple  piooea  formed  a  cniba,  it 
if  to  aea  fluu  the  proceaa  may  be  extended  to  any 


fc*m  having  the  nine  number  i 
Now  take  a  plait 


•oUd  aoglea:  and,  fnither,  tha  mueew 
aztandad  to  f  omu  haTing  8,  12,  or  Slhoci 

"      ■  ■        plail  ----- 

id  12  are  repeated  to  gat  atti&g. 


iTing  8,  12, 

^   kit  fiinuUrto  Fig.  1)  01  lonr  mien, 

and  going  thmngh  the  mme  proof  we  gat  Fif .  3. 


na^ani  11  ai 
potnM  and  toll 


.   . lo  lock  the  plat**. 

enba,  and  fiotD  theae  two  cabea  we  may  ob 
pcImnlTa  oyatalline  forma.    I  will  now  mc 
lew  id  tbiae  foimi,  and  rnerre  a  few 
more  oomplez  tor  anotbet  letter,  if  the  Editor  will 
be  Und  enongb  to  inacrt  it  for  me. 

Ctib4.—  Btmudad  by  liz  iqoan  face* — 

£,  of  incUnatiim  of  facta  —  90° 

.-.planeof  ^n  of  face*  =  90° 

The  cnbe  ii  an  intaraediata  form  betwcien  the 

obtnae  and  acnta  rhombo)iedroni  A  formula,  which 

eaablea  ni  to  find  the  plane  Z  a  of  a  cnbe  wben  Z 

at  ineliotticD  ot  Janet  A   ia  SiTcn,  euablrt  ni  to 

JiBd  ttwplaLe  ^  a  a/  msj-  rbciabiiliKion.' 


whii^Idonotnr;  botltmntlMrasMMab 
hii  part  to  alata  thai  tba  beat  matan  teaa  —  i 


A-  90°;  |A>4->° 
Zain.  ^m  9-849485 


SigAl  tqnenpritm,  bounded  by  foor  oblong  ai 
two  aquare  faoaa. 


that  thaca  &  no  need  for  todi  a  pcoeeaa,  baoiaa  1 

can  be  baidanad  pMleetIr  tna.         .  .     ^  ^ 

I  bare  not  pmoaally  attamptad  to.  ba^ 

mandrd  for  many  yaan;  bat  X  WiaoldaMt 


OeirUtbealt  iaapleawm  toobam^bowb* 
foUy  tme  to  the  eye  a  new  maDdial  win  ami 
ita  &at  trial  aftai  batag  batdanad ;  b^l&a  ei 
cation  of  the  finger  nil  daaliojaala  ffljaiB^ 
althonDh  by  many  it  ii  poadUa  ttna  wodd  ht  J 
aidare?DeJanoa^ltlMtop*>M  tlw  oriaallt 
pnrlonaly  menticaed  to  eoma  orat  wtth  Oat  da 
of  perfection  whldi  it  baa  alwaya  ba»  my  ^ 


Plana  anglei  =  90° 

Six  planaa,  twelve  adgea,  eight  ioltd  anglea. 
To  obtain  thia,  therefore,  wa  altar  Fig.  3  in 
Fig.  4,  and  plait  aooording  to  the  indiaatlona 


from  the  heaTieat  to  tbo  M 
_      _-,  arkabla  that  1        "      " 

dira^ioni  ai  be   doaa  for  t 
travcning  lathe  m     '    ' 
foe  tha  addnaa  of 

-      '     -    a  np  ttafit  baidaaat  i 
■fibta/' it  iBtMaA 


■' 

■' 

* 

"* 

'''' 

3 

' 

"' 

'  [■'  i'  r  i 

-5  6  /■  '    C     / 
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B       Pa      Ts      Fs 


mandmli  by  a  diamond  ifUnlei/'  U  la  taaiiB 
again  that  Mr.  Wiobam  eradaa  tka  qaaattaa. 

We  all  know  that  It  ia  pcaibla  to  lua  adfaa 
for  aoch  a  porpoae ;  bnt  the  diamnnd  ao  teqia 
bceaka  or  geta  looae,  and  tha  ent  takan  la  lo  ■ 
that  no  me  wonld  Oink  ol  nlng  it  wb^  a  M. 
emery   wheel    anawera    eTary   pwpoaa   ipU 

nfel*.  and  obeaplr.  , 

Aa  "  Vnlean  ■  ^baa  alao  pointad  out,  Hi.  W^ 
■  altogether  wrocg  h  imagining  tb«t  a  rw* 
4nt£r  or  T-lwwbadprodnMa  d>torto«tb 
—there  ii  no  diBareaoe  between  a  thraed  w  i 
doocd  and  that  of  an  angular  tool  la  tha  aUda-n 
bnt  there  ii  tbia  great  adnntaga— tbat  lb*  I 
point  tool  dnea  not  pcodaea  a  eat  M  K*  own 
angle  nnltin  it  fa  eentnd  ciae^f  ^M  p"t  »  « 
tme  tmdini  of  the  ojllndet  whid  ia  b^g  HIM 
with  tha  reTolTing  eottaa  tb«  eat  ia  alwayi « 
na  of  eeatrea,  and  Ihanfoia  eaaaot  go  wii 
_„  la  why,  in  modan  ateal  atandaid  Up  i 
othar  toola,  Itae  leTolvlng  giindei  haa  ba*B  *Mi 
ttz  Waiham  i%  a*  "Tnlcau"  ankba, 
wrong,  bacanM  iia  jma^nea  the  oootaA  batm 
t«TDlnng  cattw  or  grindiDg  wheel  to  ba  a  itf 
Tha  ooatact  la  a  line  not  a  eufaoa,  and  tha  I 
nxitiet  of  the  angular  ipiral  tbrud  and  d 
enlUng  whed  oawe  them  to  abmdantly  dew< 
other  aa  the  eyUnder  larolTC* ;  the  caaa  la  not,  bl 
"       iwe  a*  that  wbidk  ha  aignaa  twom. 

.  Wmdiam'aiemaikamaa  tba  nodal  maa 

araeqaaUyat  tanU:  it  ii  waU  eatabliabedjb 

■craw cannot baaad  to  Mntae accnrat^rwia 

h  an  aoonrate  aomwwen  mado  tha  fintlr 

the  and  id  the  mandrel  woald  apoil  it 

Kdmnr<>l  iatmtionaUy  leaTCa  hia  acsow  latb«  k 

nd  m-fc—  the  eylindm  baae  piodaae  the  eat 

Ddprewit  ecoentrlo  wtatkm :  the  width  c< 

ice  la  neoaMarr  to  nennt  aMnlar  TariaticB  i  I 

t  tonne,  foe  lea*  pcftaot  intanftangtabUi^  a  1 

anaof^ialletdi^iteinfgUlMHed.    TItal 

Mia  qaeatloa  of  denae,  aa  Sia  abaady  faaea  ik 

r  othet  writan  bcddaa 

OrilHn  Worka,  NorwlA.        Kdwaid  HImi 


T.AMTMATMP  AAMATUBBI. 


[1396S*.l— I  nuam  that  thalBBinatad 
condemned  to  atrongly  by  Mr.  Chaaler  in 
apon"Blectromoton"  b  tha  oaM  dceoril 


I  ban  no  donht  that  from  tUa  impeifeot  deaerip- 
Hod  many  readaia  of  tha  "  B.  M."  will  ba  able  to 
__j__^_. u .  _^^  J  ^^^^^     ^  Kj 

, hii  mani      "  '  " 

lU  ba  able  to  extend  Ibii  la 


on  page  136,  Tol.  XL.,  cd  the  BxauaK  Mnxil 
In&2  caer,  Im^rtatatbatit  inno  way  H*t«l 
Ur.  Jonm'a  patent  '-—'--'**  H-aimatwa,  aat 
of  tha  Vpee  of  armatnra  a  "  elnmiy  loilit 

n  not  nipiiaed  Id  read  that  tha  ariaatBNi 
diflcnlt  to  wiod,  and  that  aaiBai*Dt  wiracoaldi 
be  wound  npon  11,  aa  I  am  well  awaia  tbata 
Maafni  wio^g  itf  armatniea  b  only  oblaiBad 
long  piactiee.  and  it  la  of  ran  ooenrrcnoa  Itat 
ktasi  electridan  makaa  a  good  jobof  hnl 
-~    faotlhatllmMipl 


of  the  ooili,  la  only  to  ba  attritnited  to  ne^ad 
properly  tightening  the  nnt  npon  thaafW 
1-  ---J ■  -- —  leqnirtng  at  leait  lin.  dw 


in  Mfora 


■  aafdytii 

lorthadiv 


material  for  making  tba  modcla  of  it  gUied  cambric. 
and  I  do  not  heiitate  to  any  that  any  teader  will 
find  the  time  he  may  apcnd  m  making  the  modeli 
well  repaid  bir  tha  beauly  of  the  rranlt.  The  ^-- 
grami  meloaed  are  nntTcry  aoeontely  drawn  i 
but  I  bepa  they  will  be  avffidcntto  ooDTcyan 


Park  BonM,  Toofaridge. 


X.  &..TknA».'a. 


moral  impDaaihili^  tor  U 
■hift  during  rotation. 

It  ii  eyident  to  all  praotioa]  eleotiiciana  that  i 
old  aolid  H' anaatnie  oMtaina  tM  mnch  ii«n  mH 
lOtor  OI  gcnataloi,  and,  Cbcrefoia,  th* 

of  the  maaa  of  metal  fey  Uminatioa  b 

three-fold  advantage,  in  that  it  proiidta  aa 
creaaed  gnif ace  in  adoal  oontaot  with  Oa  ab, 
keering  theooilaandaoreMrfeetly  ODol:  alael 
■uch  lamination  pnraita  to  a  ileal  extent  thai 
eolation  of  Foucault  or  "eddy"  cnneate,"  i 
thereby  iucreate*  the  (ficiney  of  the  mubi 
while  m  the  Joneb'*  patent  araalnw  nactly 
tame  amount  of  win  may  be  wooad  npon  tba  < 
aa  on  the  tame  size  of  totid  H-form. 


Haxoh  20,  1685. 
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if  Iha  CTMBPt  jeai  ihowi 
>f  AldauTui  uks  placa  ii 
inmbM  lour  ua  raoordsd  u  baing  Ti£ble 
^TVODwiiih.  Much  mttention  h&Ting  baen  bestc 
»  thit  whish  aeoaired  om  Fab.  'li,  it  ia  pnibi 
Ihkt  uaoj  obaeiren  will  await  with  iatsmrt 
Mcoaadfng  one,  which  ia  lat  daws  for  Uareb 
It  If  to  ba  (awed,  howerar,  that  anT  npaotet 
Jl  wfawaw  to  thia  phanoDunon  will  and  in  dii 
pofatwwit.  Tha  moon  will  ba  ainUng  too  lot 
(faa  weat  at  tb*  tima  of  immanlon,  whilit  at 
Urn*  of  amaiAm  the  ttiu  wilt  hire  utnaUy 
In  any  ««••,  tha  foga  and  ciirta  of  tha  horizon 
Htionalf  tatnrfare  with  acy  ■eeuimta  obaamt 

ISi.  33n.  u 


I  at   llh.   13m.    p.m.,   tad  ana 
at  Qreanwich.    Them 


ownida  Hi 


)r  June ;  bnt  there  ii  one  wfaioh  takea  nl&ce 
Tnlf  8,  to  which  I  daaue  to  call  the  sttentioi 

tlmoat  at  noon,  and  for  th«t  retuon,  I  tnppoae 
htubolit  «n  pjen  in  the  .Xaatieal  Alman 
Mt  t»  thoaa  who  bika  plaaiura  in  dsf light  ob 
'rttonetbta  oocnitation  will  be  both  imtruotiTe 
ntUMliag.  At  tbs  time  ot  ita  otxnuTenoe 
aoon  wiUbe  twen^-flya  days  old,  >  mum  wai 
nsMDt,  bat  atill  Uatinotlj  Tiaibla  in  the  flel 
uiQ  Aldebarjui  will  alx 

[ght  limb. 
,  .  .,  ..  ,t  113h,  23m. 

■troDonioal  reakanlng ;  in  other  wordi,  on  Jol 

*  23m.  3Ga.  put  11  o^olock  in  the  morning  i 
Ima.  Hie  emanion  takee  pUea  in  the  aftemooi 
.bat,  16i.  pait  noon.  Tba  Angle  from  Varta: 
EBBtnalen  la  83dag.,  and  at  emenion  Sfild 
«akoDed  towsrda  the  right  hud  in  an  ioTan 
•Laaoopa :  and  the  leaat  dialance  of  the  oentn 
0-6'.  Saoh  are  the  detaili  ot  the  phenomai 
nd  if  the  weather  be  faToorsble  tha  obaerra! 
rill  afford  aa  mnoh  pleaanra  ai  apy  occulta' 

•d  at  nigbt.  The  moon  will  be  deelii 
la  the  weat  at  an  hou  angle  o(2h.  4m.  at 
wrMoo,  and  ot  ih.  6ljin.  at  emenion.  The 
mltatlon  ot  Aug.  S,  ma;  give  plMsnre  in  o1 
linm  in  the  oppoaite  hemiaphera,  but  not  ia  oi 
n  Saptomber,  howeTcr,  freih  opporlnuitiea 
Jtotdad.  niat  which  ocdots  on  Sapt.  1  ia  deacri 
thin  the  Xautieal  Atmiiruic,  although 
1  alone  ia  viaible,  and  tfakt,  loo,  at 
tuHum^  bonr  of  20  minutea  before  2  o'clock  Iri 
■tomliig.  There  ia  another  oocultation,  howe 
a  Sapt;  29,  which  deaerrea,  I  think,  aoma  rec 
litlan  in  our  national  ephemeria,  ereu  tho' 
I  alio  takea  place  in  the  daytime,  and  ao  I  ' 
rooBod  to  vive  aoma  particuUn  of  it. 
h*  time  of  immeniDa— Tin.,  33niin.  9 
Hi*  S  o'clock  on  the  morning  of  I 
lay,  fiia  moon  will  be  deelining  towarda 
net  at  an  bour-angle  of  4h.  3Tm,,  hat  age  b< 
10  teyi,  or  aix  da ji  pait  full.  The  emeiaioi)  ta 
hea  at  19m.  Mt.  paat  nine  the  aame  moni 
ha  leaat  diitance  of  the  oentraa  being  10-0'. 
LDgle  tmm  the  vertex  at  immeraion  will  be  1 
nd  at  emaviion  27)J',  tbe  anglea  being  rackonei 
■efore.  Ootober  brings  no  favourable  occultat 
mt  on  Not.  -ii,  at  Oh.  43m.,  the  abir  will  immc 
lahind  the  moon,  reappearmg  anin  at  lOh.  b 
Ilia  ia  the  laat  of  the  aeaaon.  and  ia  deK^ribed 
be  Almamai ;  but  what  I  wiah  to  obierrs  ia,  1 

•  far  ai  amateur  a^tnaomeii  are  concerned, 


ivoambly  drcnmatanead  for  obMrration  aa  tl 
t  which  tha  partioalan  hare  been  more  fi 
-'— '-*-3  by  othera,  aa  I   have   done  theae 


THH  NEW  IIKB. 


[23901.1- 
L  that  Via  < 
uatharotnottlie  " 


T  agree  with  Blr.  Hopkina 
ot "  coniiderableancertainl 
lew  tima  "  will  over  beo< 
an  ana  parcel  ol  oar  eTer7<lay  life.  It  ia  ■  Ii 
T  from  bare  to  "aver";  but  at  preaent  I  have 
•en  able  to  diacover  a  aingla  Talid  reaaon  why 
liange  abould  ba  iutrodiicad,  though  I  can  qi 
ndentuid  that  for  recordi  of  meteorological  j 
itronomical  obaarvationa,  including  time-ta1 
nd  the  Ji'-iHlii.'al  Almannc,  there  ia  an  abvi 
dvmotage  in  uaini;  a  day  of  twenty-four  hoon. 
I  not  eaiy  to  mike  a  chauge.  but  before  the  pi 
Eia  naked  to  talk  about  "Come  to  dinuer  a) 
larp,"  I  Ihiuk  the  oitronomera  might  ba 
oaated  to   uae  at  leaat  a  natural  day,  and  oo 


midnight  initead  of  n 


will  atill  dii 
M  day  into  two  halves  of  liihnuneach.  In  w 
ray  would  railway  tims-tuUea  be  "  leaa  liable 
9Dtnaa  "  If  tbe  abbraviationa  a.m.  and  p.m.  w 
•       ■  "      ~         ■  «  '■    do  : 


'oonfnaed"  now.  On  p.  3G 7  of  tbe  Ian 
aaked  "  Ia  than  anv  hour  in  the  wholi 
which  a  miitaka  oonid  be  made"  in  eon. 
bh  the  ordinary  pnrpoaea  of  life  F  andean 


mind  to  realiie  ai  rapidly  tbe  effect  of  20  o'elook  aa 
of  S  o'clock ;  nor  do  any  ilngle  thing  for  na  that  tha 
old  leckoning  and  the  old  maohiuary  dooa  not  do 
better." 

I  think  thais  ia  one  addition  needad— the  wttoh' 
makan  are  no  lonear  "  bewUderad  "  ;  thoaa  Him' 
who  went  in  for  Z4-honi  watohaa  flsd  that  aftw  Iha 


m  improvement.    Saya  Sir  Edmand . 

everybody  who  haapropoaed  anohachi 
thathlnkiwiUbeth««odo(it.    Ih_ 

got  anyttilng  in  the  Ai^  of  a  pnwtleal 
Mpttbat  it '  willaava  10  mocbtroaldeand 
I  many  miitakei  in  doing  Biadtbaw.' 
I  anawer.  Have  yoa  erat  oonaidered 
(our  flgnrea  in  a  Biadahaw  oolomn, 
,4fi  (which  la  the  way  they  are  printed] 

0  read  and  leia  liable  to  mlatakea  than 
pace  equivalent  to  the  apot,  whioh  wonld 
.46  y  To  that  I  have  never  got  an  affirma- 
,  and  of  coDin  not  to  the  fnithei 
'hethar  they  have  coniiderad  how  manj 
:ea  the  whole  ot  Btadthaw  will  have  tc 

all  the  moat  workup  honra  of  the  day~ 
1  till  0  p.m.,  wiir  want  tonr  flgurei 
three.  Them  la  praotlcally  no  oonfniioi: 
le  "mm."  and  "atL"  of  Bradibaw,  and 
ly  uo  apace  tbat  ooold  be  aaved  or  need 
I  have  bees  looking  tor  a   page  in 

1  oonld  nake  a  miitaJca  without  groai 
a,  and  I  Cannot  And  one,  tbongh  I  do  nol 


like  beooming  daa3  itook'  bnt,  now,  aftai  all  Ihii, 
I  hope  it  any  one  haa  a  wotd  to  aay  in  tavonrof 
tbe  ohangs,  he  will  give  aoma  naaon  for  it,  and  not 
deal  in  vague  notiiou  that  it  would  piova  a  great 
advantage,  and  be  a  more  "aeientiflc  matbodirf 
dividing  the  day."  Kna.  Dor. 

Hnm  OK  xAxiHa  oold  oaittui. 

[33eEZ.J-OF  all  aie  qtiacfcary  In  the  wcAOim 
there   ia   none    to   oompan    wiUi   the  ao-oallea 

•mitbi  have  a  aeoret  wcMteg  powder,  the  odowmJI- 
tion  of  whiob  Oay  would  not  diadoM  for  lemttaa 


•omelia<ly  rathai  more  wtaUigent  than  the  amaga 
myatary-holder  comei  along  and  haidau  a  eb&al 
or  what-not  in  plain  watei  juat  aa  wall  ■•  cmi  ba 

J —  v_  .V ,,..  ...^ „ ,g,jj^ "    niinii^wriiii 

dl  tha  OTe-eninanM  ht  la 
ibc^.    The  following  !»■ 


either  noon  or  midnight,  by 
lid  catch  the  eye  atiU  more. 
no  doabt  a  curable  difficulty  l)y  Act  ol 
I,  like  the  psrminive  aae  of  that  Fiancl 
rhich  Sir  J.  Henchel  alwayi  wrob 
la  metric  lyatem,  fonnded  raoraovar  on  a 
uura  of  the  aarth'i  azia,  but  there  ia  m 
time  in  England  at  praaent  aa  anything 
o'olock.     Boiantifia  man  may  indolga  ill 

lea,  and  imagine  that  anyltody  reaUiai 
utic  deaJonattona  of  loigtha  and  waigbti 
naelvea,  u  they  do.  Bnt  wa  cannot  nava 
of  time  going  at  tbe  aame  time.  And  ao 
rpoee  of  eooaidering  pn«tiea]  naolta  wc 
it  that  all  pnt>lio  and  moat  private  dooki 
■cooatnoted  to  (how  and  to  lound  up  to 
:     nave  people  oooaldared  what  that 


rhat  ia  tha  baaia  of  all  tbia  nonaenae ! 
1  piiggiah  notion  that  it  ia  the  aoiantide 
i  tuing  to  do,  whether  anybody  want*  il 
]  that  it  ia  going  to  be  the  taabion  and 
wa  muat  adopt  it  at  once.  Who  doea 
Tbe  paragrapha  lent  to  you  and  other 
a  go  on  aawrt&ig  tlie  abaoluta  Action  that 
amera  at   the    'Prime   Heridlan  Con- 


ic that  01 

B  Bomething  about  '  the  pnbUc  meeting 
way '   when  ha  let  back  Sir  G.  Airy^ 

gate  24-hour  clock,  which  aitronomera 
ta  their  obaervationa  by,  to  ita  new  laro 
lit  of  hut  .llll  of  Deoembat  inataad  ot 
he  let  of  January.  But  what  reaion  ia 
I  reoonalmcting  all  our  clocka  and  hall 
kDguage  about  time  Y  The  eelaatiala 
lir  aero  for  their  own  convenienoe  and 
na.  Twenty>four  hoora  atUl  anit  them 
with  our  zero  inatead  of  their  old  oae. 
t  ua  terreatriala  beat  tor  a  multitude  of 
nd  for  once  the  reaaona  are  abaolately  all 
hich  leldom  hanpena.  And  one  alteration 
iflnitely  than  the  other.  Noon  ia  in  itaalf 
al  and  real  phyaical  epoch  for  reckoning 
Vom,  though  it  ia  not  ki  good  a  one  aa 
interval  between  two  working  daya  to 
■  from.    It  ia  altogether  a  coofuaion  of 

ideal  to  have  a  time  mnning  through 


dona  by  the : 

given  tiii 
lold  in  t 

for  the  baneflt  erf  all  who  wonld 


entitled  to  hold  in  the 
mark!  I  law  reoently 
they  appeared  to  me  b.  _ 
that  I  cut  tbam  oat  and  u 


criticiied  by  thoee  who  are  competeiit  fo 


to  Um  pvpoaa, 
1  npinoniihop 
paretoiM4.    I 

fha^Lk. 
I  have  aeon  ***'Wfc«  tuMt  a  drill 
or  ohiiai  for  'atxmt  lin.,  and  then  itrika  SOOlfa. 
blowi  to  draw  the  ateel.  jut  back  of  tbe  luit  plaoa. 
ItaatUMtarriblaatrainlmtbe  cUmI,  and  it  a  flia 
crack  oomea  in  and  about  half  tha  width  of  tha 
obiiel  bcaaki  otF,  they  pitch  it  into  the  imi^  b«^ 

pooriteal.'  Evervbody  writee  in  the  papen  agalnit 
beating  atael  too  hot,  or  '  burning  it,'  but  hiuf  tbe 
trooble  with  cold  obiaali  ii  canaed  by  too  Uttla 
heat.  Heat  iteal  aa  hot  aa  it  will  bear,  wid  work 
it  while  hot.  If  yon  wish  to  work  |in.  of  the  and 
of  a  cbiaal,  do  the  h««ti'ng  back  of  where  you  Intend 
»„  V Heat  IJin.  of  the  tool,    ft  tt' 


freah  heat  for  tempering,  i 

enough  to  harden.  Leave  all  tempermg  ui».- 
ciuBs '  tor  Bomebody  elie ;  if  you  cannot  get  a 
temper  with  good  fire  and  water,  you  hava  mil- 
taken  yc  ur  vocation,  and  had  better  try  aomaolbar 
track.  When  tempermg  cold  chiieli,  oranyothec 
atael  artiolei,  heat  to  a  vary  dull  red  and  mb  witb 
a  piece  of  hard  aoap,  thenflniah  heating,  andhardcm 
in  clear,  oool  water.  The  aoap  preventa  the  ongea 
of  tha  afanonhare  from  uniting  irith  the  ateel  and 
forming  nut  or  black  oiide  ot  iron.  The  artiola 
will  need  no  poliahing  to  enable  the  ooloorrte  ba 
aeen.  Never  'upiet^  a  cold  chiiel.  It  ia  anro 
death  to  the  ateel.  Make  chiaela  ahort  for  hud, 
rough  week.  They  teanimit  the  power  or  foroa  of 
a  blow  much  better.     Long    chiaali   are   apt  to 

throng 

metal  to  be  worked,  the  quicker  the  blow  ibould 
be  tranamitted.  Cant  iron  worki  much  better  wltb 
a  abort  ateel  chiael  and  tight  bamoisr  than  it  tha 
blow  waa  itruok  upon  a  very  long  chiael  with  a 
heavy  wooden  mallet.  In  one  caie  tha  blow  II 
delivered  '  all  at  once,'  in  tbe  other  it  takea  lime, 
and  much  of  the  force  iaalMDrliad. 

"  It  the  head  of  a  chiael '  hrooma  up.'  doa'tforge 
it  into  ahape  again,  but  grind  oil  the  riaeltbat 

Dbiael.  It  is  a  naaty  taick.  The  firit  thing  yon 
know  a  piece  ot  ateel  will  fly  and  athka  your  hand. 
It  will  cut  where  it  hita,  no  matter  wbetbar  it 
■trikes  hand,  face,  or  eye.    Keep  the  chiaela  niealy 


ground.     One 


ind  neMa  grinding  aa  much  aa  thia 


«  arbitrary  diviaioaa,  each  aa  II  or  1        "We  cannot  tett  what  'colour  to  draw  to'wlun 


time-tablea,  and  what  aort  of  people  c 


-atchmakera  are  bewildered  to  know 
ay  ahouldput  their  XXIV.  at  the  handle, 
It '  (aa  wo  call  it  at  the  Horologioal 
3r  leavo  the  XII.  there  and  turn  tbe 
aide  down.  I  can  only  give  the  well- 
awer,  'which  you  plaaie,  my  little 
are  ia  no  wrong  nor  right  in  audh  a 
lept  that  either  ia  abaurd  and  wrong, 
iver  be  got  into  me.  Paojde  talk  boldly 
about  same  otherooontriea  naingit.  But 
that  tbev  do  not  really  use  it.  Not  that  I 
'  do.  That  doea  not  make  it  a  bit  more 
than  it  ia.  That  vritl  not  make  300 
ly  of  Big  Ben  or  the  olocka  on  our  ataira 
itrike  or  to  count  as  156  ;  nor  enable  any 
ag  to  tall  what  o'clock  it  la  by  a  mere 
le  position  of  the  bands ;  nor  any  hnman 


sasy  and  appsari  rather  aott,  it  is  aafo  to  assume 
that  it  will  stand  a  harder  temper  than  if  It  took 
two  blows  of  the  hammer  to  make  one  dent.  I 
have  ueed  tha  hot  sand  bath  and  melted  lead  for 
jrawiag  temper,  but  I  must  ackuowledge  that  I 
like  an  opea  charcoal  fire  the  beat.  Hold  file 
article  high  up  over  the  Sre  -just  above  the  flame 
ia  the  best  place.  Keep  it  in  motion,  turning  over 
ind  over,  and  never  hold  atill  in  one  place.  Let 
the  temper  down  alowly.  If  a  chisel,  youcanget 
jin.  of  the  point  down  to  colour.  If  you  run  it 
lown  quick,  the  oitrema  point  only  will  poaiesittis 
right  temper,  and  if  it  geta  broken  on  a  little  it 
-Dl  be  too  aoft  after  grir-"—  --*     ■^—  • — 

ued  alowly,  work  much  b> 

re  drawn  upon  the  jump." 


a  Uit  SSOIISS  XMCSANIC,  Manb  ; 
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mA  iq,  lucfe  f  ntu  in  thia  Uttsl  aan  m  aqnua 
It  bu  oslj  to  withituid  ft  pifiira  of  i  ot  Uia 
__.«  ._j  ths  toUl  mrfwe  is  four  timei  u 
I,  will  he  ba 

m  U  OlSBT    ■ 

ns^  ol 


■ID.,  (■  uo^  ua  uiB  wifti  innaoa  a  ion 
paal.  If  !■■  wioDg  in  mj  leckoolna, 
M  kfad  M  to  dww  me  whan,  and  m 
iMianw  ■■  pnAla  F  and  ttie  long  nlloi 
batiM  oppottoDitiM  fat  loniiduig  the  a 
•Uir  mck  or  DKBdiaL  u>d  tli8  sxtroiDa 


to  tnml  tliiui  in  ths  itudud 


tonn  of  mn 
wmgaur  tnm  tiatua. 

Suaati.—TiMarmtrtCBiiMeppettdloiaekaUirr. 
— Ib  vUoksnaoona  wllh  ft  id*a«  tNue  DUir  tw  DKWMd 
tr  tt*  •drftBdng  01  *pftsl  oooa  of  ftn  ftDgiilftriT- 
WMdad  ia«v,  or  by  ft  wtlM  of  mob  ipiTftl  oooa 
■WftiM  to  NTaml  oom^to  tnmi  of  ucb  ugulu 
■iMdl.  Oa  F*ga  431  1  ftakid  Dr.  Edmaud*  to 
Itted  to  ito  muidnl  b; 
a  fca«p  tcua,  when  tba 
I  M  ptrfMtlT  lot  Um  waftttog 
...  aanpUwbvquatlonuigthe 
I  of   D7   ftnalon,    ftiid   poioti  to  tb* 

wiitrai  ai  alutrauog  ft  maauftlloidiu 

Ab  attalaiDMit  ot  •xtnma  aomnoj  in  work 
mamaUi  batwMn.tbau;  bj  wbioh  I  pntuDs  ha 
tafUM  ft  oasba  flzod  to  ft  nmlTlDg  mftndrel,  by 
MB*  or  o&anriMk.  cftiwot  b«  to  imphdUj  rallM  on 
to  m  tn*.  If  Oiia  nppoaitian  ii  oomot  it  will 
h*  waitb  wbile  to  iaVMHgato  tba  oftuaa  of  failiue 
Hfhftpftitoftba"UTe"oai>t»,  aiut  waflnd  tfaftt  _ 
fe*«mmartasIrt«iUMriDtbaBantn  itoelfot  in  T^ 
it  ■Mftnhmmit  to  tba  numdnl,  ot  is  tba  Iftttat,  and  ™ 
BttliAllowMltbBttbalftttoi  doaa  nn  true  to  ita  "** 
■■faal  ol  otbai  bawtoga,  wa  ftia  radnaad  to  tba  flnt 
taps  MomM  ot  anoi.  Tbm  tba  flnartion  pnaeirta 
Haalt:  Canftonttraba  tnljocoedto,  •ar,DO°,aiid, 
■•  wBI  mj,  ttoly  t^and  ao  aa  to  aoenifttal*  St  ■ 
■WBJoal  bua  Ib  t^  uandral  noae  t  II  a  OBoba  can 
b*  M  >eeia>talr  ooned  to  60*  that  work  rarolTing  on 
R*aft  "d>ai!"^oantn«aii  bamoat  perfaotlj  tamed 
ifaoDlu,  Itbinkitwillbeftdiffieult  thing  for  an;- 
«■•  to  pm*a  that  tba  tftil  and  of  tba  lania  centra 
MaaMM aa MotDfttelr  toniad  to  a  oone  ol  10°,  or 
hMt^ar.  Siiuathlalaao,  tba  oonieal  botaintba 
■asdtd  naaa  la  alone  left  aa  the  aomta  at  ettor 
«b^  tninlDg  batwaan  lit*  aantm.  It  ia  piaanmad, 
«f  oimna,  tbat  tb*  week  la  proptarlj  aooed  ont  to 
flttta  Uf  mala  eantia.  Now,  ean  nob  a  bola  ba 
Miia  prrTirtly  troe  witb  tba  ana  of  MTolntion  of 
thanandiair  I ibonld  be  nupiiaad  to  beai  tbat 
thkWMaaimpbMiUlitr,  andl^  na  tbink  lb. 
Warn  wtnlit  fial  indiiied  to  admit  ba  oonld  not 
aaaaaarlUineb  ft  taak,  and  I  tUnk  It  be  failed  to 
■mdoea  tnab  »  hole  trae  to  within  a  baotlon  ol  the 
Ihimaandtb  part  of  ftD  indi ,  be  would  hftTe  to  admit 
ttat  bk  ih^  "  wa*  not  on  a  lavel  with  modan 
ImronmaDto  inatadwrak";  bnt  if  the  mandnl 
■  tma,  Ui  eooioal  hole  with  tba  oanba  propeil; 
Utod  thanin  aho  nunlng  true,  and  the  work  pio- 
pady  oooed  to  lit  tba  50*  male  oentie,  Ibne  can  ba 
M  afTor.  Ia  anab  tnilh  impoanbla  F  If  ao,  wa 
Bftj  ftt  onea  Ifaiow  tha  none  mteDi  o*eiboaid ;  if 
■ot,  we  ean  nljr  to  prodaee  with  anoh  a  fiWag  aa 
•■Mnto  work  with  a  "  Uto  "  aa  with  ft  "  dead  " 
Millae  nwiilllliiallj.  at  any  rate.  Then  why  oftn 
wa  not  aqnally  aoomataly  centra  and  tine  cbacki, 
ta.,  by  Mmilai  meaoa  t  la  iiat  a  oantia,  dead  ot 
tlm,adiHkf  Acd,  uaiu  I  aak,  why  ia  Uie  oylin- 
lar  md  faea  tyilam,  wBeb  doai  not  affoid  adjaat- 
■^  toa  wear,  eonalcleted  better  than  tba  oona 
mtMa  wUab  dota,  and,  aa  tketcbad  In  FIgi.  1  to 
£  rfna8'29  M.  in.  of  aazTaoa  to  witbatand  wear,  aa 
•CaMtS->5«2*q.  in.  for  thaface,  and -G3S3  n.to. 
lor  tba  ^Undar-fitol  Di.  £.'■  mandrelF  If  tha 
aoBkUjweteaolBeiantlf  obtnie,  no  doubt  tba  bite 
at  tta  maDdial'faoe  wonld  luteitere  with  iCi  oor- 
lauUw  aelioB ;  bat  in  Fig>.  1  to  4  I  have  ibovn 
■wt  aa  aanto  eona  may  ba  employed,  in  whioh 
Iha  "MCft"  «Dd  UF  tba  nuuidnl  doea  not 
Bi^eet  b<7DDd  tta  aoppoiting  eteel  eolUi 
to  ft  gieatoi  extent  tban  in  the  "  atandaid  mandrel " 


cftie  ia  eierdaad,  tba  momentom  of  tbe  ehnok  wQI 
cftue  it  to  be  flied  tbij  flmUy  iudaed.  Tbe  fiiotion 
on  the  taoe  and  aonlb  iidei  uf  tbe  laraw  will  tben 
aaMTt  itaalf,  and  be  veiy  minifett  wbeaUie  ebniA  la 
lemored.  Thatefore,  mm  thia  efleoteloaoly  reaanblM 
that  inaflr-pieaa,  tbe  aocatiOQ  of  tbepitobof  Um 
thread  migM  be  witb  aa*antage  antaied  into.  In 
the  fly-ptaai  tha  pitch  of  tbe  Msrew  ia  made  n  qnick 
or  grnt,  that  on  the  die  coming  down  the  tiiotlon 
ia  not  niffldant  to  Jam  the  eciew  tiiiht ;  but,  on 
the  oontiarr,  the  handle  on  ba  drawn  bock  with 
bat  little  tSort,  and  yat  the  pitch  ot  the  uraw  ia 
not  10  Kieftt  that  the  momantum  atonid  op  in  the 
mau  ot  metal  at  the  end  ot  tha  ann  tendi  to  iheai 
oil  tlka  ioraw-thieada  rather  than  cauae  tbe  die  to 
Cannot    a     like     happy     mediom     be 

_-r    mandrel    noMa  F    If     bo,    it    moat, 

I  think,  be  found  pouible  to  do  the  (ame 
for  ft  cone  -  Utting  maadnl  noie,  provided 
tba  angle  ot  inch  mandial  cone  ia  not  eo  acato 
that  work  ean  be  fitted  thereto,  by  ft  tliaht 
blow,  BO  tight  that  tha  friction  alone  ii  auiScient  to 
bold  tban,  aa  iUoitratad  byc«Dtre)eo  Stted  to  their 
maaJTala,  Iba  toper  plug  ot  acroll  ehnek,  ia. 
Tbat  tbe  preaanr*  on  tbe  aone  attiog  la  more  tbao 
imtbefaoeflttiDB,  IdoDot  deny  j  bat,  aa  pointed  ont 
before,  tbe  nrtaoe  ii  inocaaaed  in  tbe  former,  and  I 
think  that  if  tbe  preeauie  on  Jhb  oone  wai  double 


1  nirfaoe  woold  be  found  i 


Hayghanian  eyepiece,  and 
to  tucb  proportion  ? 

It  ia  generally  aaid  that  a  ptinn  give*  mora 
light  than  a  flat  in  a  reflecting  talaioope ;  bat  it 
tba  Ion  ol  light  at  tbe  lurfaMa  of  ft  prion  la 
tfttber  over  4  per  cent,  ftt  each,  and  thena  fm:tbec 
loaa  by  ataorption  in  tbe  anbatanee,  there  oan  ba 
no  gain  over  a  newIy-^Tared  flat,  ainoe  tbat 
ratoma  at  least  00  pat  cant,  of  iootdcDt  light.  Ia 
it  proved  tbatanv  ^in  raanlta  in  light  fiom  oalnga 
priemf  Evidently  tbeia  la  great  liak  of  loaa  of 
definition.  Thoaa  who  have  need  both  oan  tell  na 
whether  any  faint  objecti  Come  into  view  with  OB 
priam  that  are  invlbiSla  witb  flat. 

Bdwln  Holnkaa. 


OPTIOS  WITH  THB  X.AlrTEBH'. 

[239TB.]— I  BiTM  ohiarved  one  or  two  qoariat 
reelecting  the  airangmenti  for  projeoting  (pectta. 

I  find,  after  many  triala,  that  it  i*  by  tar  tha 
mnet  oonvanient  plm  to  plaoe  the  priam  aloaa  to 
trant  of  tbe  objective,  the  alit  being  fitted  to  a 
tnune  like  tbat  ot  en  otdlnaiy  Isntem-allde,  and 


tbfct 


Lt  onea  in  it*  p 


I  poaltiini,  rwtug  agauitt  ■ 


.,_, ii  applied  to  it, 

raptaaantad  by  tba  bypotbenuie  of  a  ii(jht-and 

will,'l  tblntTbTto^'  to  equal  'tbe  aum'ot  U 
otbor  two  ddei,  or.  longhl*  apeaking,  abont  ^  mr 
preaaoie  on  the  aide*  ot  ue  OMie  tban  on  the  E 
aottaoe,  and  the  mora  aonto  tbe  cone  the  graal 
""    "  —  hardly  toolined  to  thii 


;  atiU,  Ii 
e  would  b 


tbe  can,  there  would  ba  n 
dling  tba  eaned  mandrel  noie  ai 
ment,  and  then  the  oil  would  a 


facilitating  the  removal  ol  tbe  chuok  and  prolon 
ing  tonth  of  the  coned  ■orfaoe*.  Wilh  the  Bditoi 
ktod  pennUrion,  my  illuatratlani  will  appear  nc 
week.  B.  J.  8. 


I.BHS  SSITTTBBB-BBBAIA. 

I239T6.]— I  SITS  not  had  an  opportunity 
wnttog  before,  or  I  ahculd  have  pointed  out  Boon 
aavem  very  notloeable  error*  iuuiy  latter  on  >'Le 
abutter*  "  (23STS,  Feb.  27),  which  I  tbiuk  ongbt 
ba  aonaoted.  aa  they  would  he  very  m''"-- 
anroDC  looking  through  back  uumber*. 

in  5th  paragraph,  line  3,  portion  in  ilsud 
omitted :  "  I  placed  myaell  in  tht  ictnt,  fli 
dxty  feet  away,"  ka. 

flth  parafrapD,  line  6,  ahonld  have  read 
re.  £,thineUpof  wood  for  handle";  ftndi 


It  tbe  priam  ia  of  fait  aiie,  each  face  4om.  or 
•em.  iquare,  and  if  tha  oondenaer  ia  propatly  ad- 
uatod,  thera  la  Uttia  or  no  loe*  of  light. 

Fetbape  I  may  mentioa  a  cODtrivaace  wMeb  I 
lo  not  happen  to  have  eeen  on  any  otbal 
antom— via.,  a  "  double  noae-pieee,"  eonnatiDg  o( 
h  atrip  ot  wood  aliding  up  and  down  doae  to  tiont 
i  tbe  condeuaer  (like  an  inatantoneon*  thuttor), 
(iUi  two  slisnlftr  opanlnn  in  it,  on  which  bm 
txewed  abort  nonlea,  witb  bayonet   jointa,  foe 

>aUriaaope,  or  a  mlcroaoope,  ct  a    "  verticml  at- 
~u  opeu  plattomi 


Thia  alider  has  a  ipiing  eatcb,  which  anasb  It 
Then  either  ot  the  openioga  ia  ooneantric  witb  tlw 
Dodenaar,  and  I  find  it  a  great  conTenienoa  to  be 
kble  to  n*e  any  two  of  the  above  aooaaBOrie*  wtth- 
mt  tha  tronbla  and  risk  of  nnuiewtog  and  <bau- 
ng  in  tba  daik,  tbe  simple  movement  ot  tba  dider 
dadog  eitbaol  the  two  at  ome  in  a  poaition  tCc 


A  bt-onial  lantern  ia  better, 
dentifio  puipoaea  the  double 


it  oonrae  ;   but  toe 
"*"'*^.  b!1£ 


SOKB  ASBBABB  OF  BXJ0IHSBB8. 

[ISSTBO— ^"^  0™  >tita  eouttibutor  dgulu 
limaalt  aa  "  Oa "  pamit  me  to  tell  him  tbat  I 
boold  neatly  ragret  aaying  anything  that  b  '  " 
mack  (3  vit- "" 


It  tbink  that  ftoy  good  will  remit  from  ftny 

nrther    dlaonmlou  on  the   gas-engine " — 

la  from  facta  wbioh  should  have 


SP^^,-.  h  ■      !5?.°'-  '"S*  'J",  ^^^i-"^         ™««a  dl*pw»lonately  perKmalitlaa  have  crept  to. 
""  'V^J.5?"  "Ji."^-?  ?5  5         'T^        niereforetilOT^one,  iiai  at  the  preeent  .y  niSung 

lore*  tbe  diatanoe  the  ilide  muat  ba  dimwn  doi  q^   Bobjeot.    i  have  atoted  what  I  honaatly 


_t  aoaiioi^,  or  preaiaa 
■|«tBiu  it  to  be,  or  ean  be,  adopted ;  but  aimply  a* 
iuitndtog  tba  three  ayatems  brought  forward,  and 
■a  Aowtog  tbftt  an  acuto  cone  dees  not  neoeaaarily 
Mtoil  a  mj  long  mandrel  noee. 

I  bardly  tbink  tbe  term  "  itop-sattace  "  ia  wall 
lillilliii  for  the  short  cylinder  ol  Dr,  'E.    I  think 
Ih  nnllon  ia  men  that  of  a  pnveutiva.    On  tha 
1,  Ibia  taae  anawais  aa  a  cuireutive  ihould 
KftoX  ftppMMb  it  angularly  untrue,  but  dinotly 
Aaeka  an  randatad  true  tbe  coireetiva  aution 
■  nd  tha  stop-aclwQ  at  onoe  oomas  into  play  ; 


when  expoajng." 

The  letter  S  on  lana-ileeve  was  not  shown  at  * 

O.  B.  Klnff. 


OTTIOAI.  ODDB  AND  BXSB. 

[13977.1— I  EHODU)  be  glad  of  any  aMuri 
detemduatlona  of  the  amount  ot  light  nflected 
ft  peipendloular  inoidenoe  by  glam  ot  various  kint 
Piate**arTyndaU,inhla  ••  Nolae  on  Lights,"  aa; 
l-40th.  Anothai  work  lays  4  26  par  cent.  0 
fionaly  both  may  be  comat,  since  diffeieut  Un 
of  glass  may  he  raterrsd  to.  A  tefeteuoe  to  e 
peiunenia will  Iw  acceptable,  tori  dudna  aooou 
at  the  msoni  used  to  mit^ura  the  paroeutage. 

Seamdly,  will  the  loH  at  sacoad  aaTtaoe 
aoountely  tha  same  peroeutose  as  at  (he  flu 
There  ia  a  diflatence  paroeptible  eoongh  to  me 
the  brillianey  ot  tbe  ttfieolious  from  the  first  ai 
second  auifaoae,  but  I  do  not  feel  sure  this  ia  n 


briUisnt  beam  falls  on  Uie  seoond  aurtaoe  and  agi 
ft  wish  to  work  out  t 


niareforel, 

in  the   Bubjeot.    '. _ 

lelieve  to  be  tbe  truth.  Othen,  no  doubt,  bava 
lone  thasame,  and  as  we  cannot  agree  it  la  beat 
or  Ui  to  agree  to  difiar.  And,  in  a  spirit  wry  fiar 
Mm  that  apparently  actuating  one  other  writer  at 
eaat,  I  would  say  tbat  "  R.  A,"  ia  certainly  to 
irnii  (no  doabt  uDknowingly]  when  he  statee  what 
le  doea  on  one  or  tiro  points  on  page  13. 

One  il  tbftt  tbe  caat-iron  motor  be  quote*  Ift 
Hfey'*,  of  Leeds,  bai  nothing  at  all  to  do  with  tba 
me  I  r^erred  to,  io  that  be  has  not  allowed  fci  tba 

SratiODa  ot  other  inventor*.  Aa  the  patent  will 
w,  the  invention  ti  not  mini  ;  therefore  I  speak 
liapassionately.  I  think  this  is  at  least  the  seoond 
ime  I  have  stated  I  am  not  the  iuTentoi.  Tat 
'B.A."  will  persist  in  alioweringon  mebononral 
lo  not  daeerve,  or  perhaps  even  desiie.  I  trust  thle 
epndiatioQ  will  at  loat  setialy  him  be  li  endea- 
'ourtog  to  doths  me  ia  another  man's  garment*. 


B.  A.'s"Iast  twoporagrapblirennt  oertalnto 

itlemauly  or  profesdonal  feeling,  anS 

only  uie  words  limLlftr  to  those  used  In  - 


lictated  by  gentl 


of  two  lenses  in  o 
4  per  cent,  in  each 
oflDoident  light  rtocbea  tha  t 
'    '    ^  ~QW  a  queetioa  aa  '' 


cply  I  raoeutly  had  from  a  veiy  weU-knowa 
mgiuser  in  lelerenoe  to  atatomsots  mode  by  wp- 
larently  interested  paitiea  to  these  psgee-vll., 
hat  "  they  were  far  beneath  notioe";  and  thai 
he  attacks  ot  writer*  tram  behind  the  oover  of  a 
tern  di  plumt  umply  merited  tbe  aupnme  contempt 
if  silence. 

Point  So.  2  is  that  /  an  luia?  day  iy  rfay  gai 
rem  the  appiustus  in  question;  and  that,  compared 
vith  coal^Eu,  it  does  not  cost  me  9d.  a.  1,0U0  cubio 
eet.  It  the  daily  u»e  and  coat  will  not  warrant 
ay  aUtement,  I  do  not  know  what  will. 
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THB  BT&IX  OP  KAH. 
[339S0.]— I  niBS  n;  "Friun"  will  be  ftble 
■luwer  lit  bimtalf ;  bitt  In  reply  to  "  O.  J.  L, 
vliomakt"U  HoiBi  gaTsImel  the  Ten  Commeui 
manle,  whenoe  oaow  the  foortli,  in  vhioh  tl 
Cie^vm  tl  M  dietlnotly  nfemd  to  F  "  I  lepl 
FewdonbtlratthmtMoninTe  thobueoomnuuu 
auote;  bat  the  oMODipAiiTUff  eipUakticiii  in  wtui 
tta  Cnatim  i»  mentioDBd  li  donbUnl,  b«e»«M  the 
•n  (ira  leli  of  commudmenti — one  In  Esodne  si 
ttw  olhei  in  Dentannomj  y.,  eaeh  oontuning  e: 

--"-•h  Jifiring  raditaUi/.    Nowtioth  OMUlot 

-netUia  mmr   bel   ftnd   there  leemi  li 

OH  the  Bt*t  to  be  Uoeafe  thmn  tl 


e^ept  b« 

detiTeianoe  of  Imel  Icom  Egnf— e  tUng  well 
Moeei'i  memoiy.  Thjj  point  l>  alio  dwelt  on 
Eudou  IXT.  1  while,  I    think,  the   liz  days 

n — u — ot  mentioned  elwwbeis  axeept  ia  tl 

:  Oeneai. 

ferenee  toHr.  Ham; 

u  k^iIowpbernettar2392o],  Im 
naaypanone  do  diniute,  end,  in  teo^  utterly  den, 
the  lloBuo  oiigia  of  the  etory  of  Adem  and  Et 
though  iMMwUtlieyoamiot  do  eo.  WiUhekind 
glre  hie  antboiit;  for  the  statement  that  hk 
anthoritlee  0,1X10  jear)  old  b*«k  op  hit  OToiuat 
HoHi  IiTed  but  3,159  jean  aso,  and,  •■  I  kno 
of  no  older  person  dainied  to  be  a  writ^  on  the 
nbjecti,  I  am  coiioua  to  hear  wbo  Ui.  Hompdi 

.Whj  the  Moaaio  orieiD  ol  the  Pentateuch 
doubted  ma;  thiu  be  bneflj  elated  ;— 

1,  BeeaoM  the  language  uaed  in  It  !e  the  vei 
Mine  ai  that  ueed  in  boou  known  to  be  later : 
dateijet  thelnaditeanambetedbntTOtoiilewht 
flwT«Dt«i«d  EgTpt.and  oan  haidlj  hate  had 
lettled  langnage  ta  Uieir  own.  Thej  were  (00  i 
260  yean,  thmeaud  left  ft  unmberinK  3,000,00 
haTUB  had  hard  tainet  in  working  tor  han 
BgjpUan  taikmaateie-and  led  by  Mosee,  who  wi 

*- *-!  up  ae   an   EmUan— jet  the  langnai 

.jd  to  be  wed  bjr  Moeei  ia  found  to  be  tl 
u  that  in  nee  long  alterwardi  bj  onltlTati 


of  Ohanoei  and  that  of  to-dar,  I  tail  to  ue  no 
lIOMi  oan  haT«  written  in  the  itjie  of  DsTid  i 
bia. 

2.  0«neai*  ii  olearlj  faiade  np  of  MTSial  book 
written  hj  difhnnt  people,  and  joined  together  1 
•n  Editor  who  oleatlj  Uved  at  a  late  date.  Tl 
MOM  editor  mentioiu  the  death  and  bnrial  of  Uoe 
In  Dentoranomj  zxziT.,  and  nyi,  "Tlwre  are 
notapmilMit  linoe  in  Inaal  like  unto  Moeae."  Tl 
(toiiei  of  the  Creation  and  the  Flood  are  told  twio 
and  bj  diflerect  writen,  all  the  parti  in  which  tj 
woidi  "  the  Lord"  occur  being  written  bj  tl 
Jehorlit,  and  the  parte  where  the  wor 
"Ahnlghtj  Ood  "  ooaor  being  written  bj  tJ 
Elohlet. 

That  theie  were  not  the  Mme  peiMD  ii  daar 
ihown  bj  ohap.  ri.  Eiodua,  where  it  ia  itated  tlu 
Ood'inameot  Jehorah  was  not  known  to  Abrahai 
iMao,  and  Janob,  wheieai  we  Snd  these  persoi 
using  that  name  aocording  to  the  other  writer— n 
QeoMii  zxri.  12.  Ere  uieiit  when  lajing,  " 
hare  gotten  a  man  from  JahOTah,"  ae  the  woi 
"Lord"  ouhttobe  banilated. 

That  the  Editor  lited  long  after  Moeia,  one  pa 
Hge  alone  will  show  :  >ea  Geneiii  xnri.  3 
w&re  we  read,  "  Theie  are  the  Kingi  that  raigni 
in  the  land  ol  Kdom  batora  there  leigned  anj  Kii 
orer  the  Children  of  larael."  Thatoonld  not  I 
written  before  the  time  o(  the  Kings  of  Israel. 

I  oonld  give  manj  more  taste  to  prore  m  j  ame 
llou ;  bat  ooiliider  I  have  itated  anoorii  to  iho 
that  we  are  not  bound  to  consider  that  Mosee  WTO 
aQ  the  Feotatennfa,  and  that  he  maj  not  he' 
written  the  stoiiei  in  qneitian.  Xmanab. 

[33981. ]-Ih  reply  to  the  very  oonrteoai  reqae 
of^'O.J.L."  (Nil.  23923)  and  others,  the  antboril 
of  the  faith  that  Mosea  wrote  the  fliit  &n  booki  i 
the  Bible  is  generally  conoeded  to  Archbishc 
Uuher.  Ha  was  not  Uie  flnt  to  promulgate  thi 
bot  he  gave  his  full  sanction  to  it,  and  the  Chun 
aosepted  the  same.  Usuhar  also  fixed  the  dates  < 
STcrj  erentlromtheCrsation  to  Christ,  and  lor  fol 


prelate,  nntil  the  modern  days  of  geology,  ancia] 
nUets.  Darwin,  and  growing  inquiry,  oompelli 
the  Bihle  printers  to  disoontlnue  its  ouimology. 
The  itrongest  proof  of  the  mnlUide  anthonSp  i 
the  Pentateudi,  to  me,  is  its  own  internal  STidenc 
and  I  inppoes  even  John  Haiapdan  woold  ooniidr 
••  a  reaaonable  doubt  the  fact  that  Hosee  wro' 
details  of  bis  own  death.  Uuch  interesting  ligl 
hai  been  cast  upon  variousportioai  at  the  Book  < 
Oeiiedl  by  the  laboun  ot  Oolenso,  Dean  Staule; 
and  many  of  their  sdmirers,  in  both  England  ai 


Wa  mn  Uitght  tbtt  d 


D  teU,  I: 


nrfeet  purity  and  intalleotoal  supiemaOT',  into  the 
depths  otiiu  and  death.  We  alsoleam  that  in  his 
prmiaiTal  fall  he  oanied  down  with  him  the  entire 
unborn  hnman  race,  not  only  in  its  consequenoee, 
throughout  all  time,  but  onintoanendleuatemi^, 
and  tbeee  oonseqnences  are  so  terrible  that  they  an 
bnond  all  langnage  to  eren  approach.  Now  it 
this  momentous  tact,  the  greatest  that  can  Oo 
the  human  mind,  was  familiar  to  the  Itraelltee,  la 
oommon  with  the  other  writings  of  Moses,  as  a 
truth  ot  eternal  import,  it  la  lurelj  fair  to  expect 
that  some  of  their  prophets  would  hare  touched 
upoaathemeaoTital.  But,  no;  the  incident  is  nerer 
eiran  named,  diteetljorindiractly,b«tweeuQenesis 
and  Paul.  Of  ooona  a  negative  unsupported  Is  not 
a  proof  ;  bnt  J.  Donnelly,  mhiswmt ''ttignarok," 
shows  that  the  history  of  Edau  is  Iron  the  Arabic, 
and  probab^  eren  earlier  ;  that  the  garden  was  in 
Oeylon ;  that  the  etoiy  was  very  famiuar  as  a  legend 
or  ballad,  or  both,  to  the  tounderB  ot  NineTeh,  as 
well  as  to  the  very  early  races  of  the  Hindoos,  and 
henoe,  I  assume,  it  was  first  taught  to  the  Jews 
during  the  CaptiTity. 

Anyone  quietly  reading  the  flrit  obapter  of 
Oeneiis  most  be  struck  with  the  dramatic  power, 
theverie^  of  language,  and  the  true  poetry  of  the 
author— more  in  accord  with  the  rapt  imagery  of 
the  seoond  Isaiah— the  prophet  who  wrote  at  the 
time  ot  Cyrus  (see  Matthew  Arnold}— than  the 
crude  languagecd!  anomadic  race. 

At  the  dose  of  service,  if  any  twenty  people  were 
aihed  why  they  beliered  that  Uoses  wrote  the 
FenUteudi,  they  would  probably  give  an  answer 
about  as  logioal  as  that  of  John  Hampden  In  the 
*>E.  M."  lut  week:  "  Of  course  Mosee  wrote  it." 
Bat  as  Moses  hiniselt  nsTec  laid  otaim  to  thI* 
honour,  nor  did  any  of  his  immediate  friends  for 
him,  I  claim  equal  liberty  to  doubt  whether  Moles 
ever  troubled  himself  to  writa  et  all.  The  mate- 
rials for  this  oooupation  in  a  wildemeii  are  not 
huidy  ;  ho  had  a  busy  life  ;  he  had  daily  to  control, 
and  discipline,  and  direct,  a  moat  torbalent  and 
heteroganeoua  maai  ot  libented  slaves ;  and  he  la 
much  more  likely  to  have  bimseU  girea  the  needful 
laws  orally,  tor  others  to  write  out  and  tircnlate, 
than  to  have  deroted  much  leisure  to  penning  such 
e  mamive  work  as  the  Pentateuoh.  The  uw  of 
the  land  throughout  the  Jewish  oationality  wa* 
tarmed  "the  law  ot  Moaea,"  and  It  was  olten 
altered  and  enlarged  throiuh  the  oentariee  of 
an  advancing  civilisation,  and  was  praotioally  lost 
during  the  Seventy  Tean^  Captivity.  Altar  thla  a 
new  collation  of  the  laoied  writings  was  made  by 
Eira  Uie  Scribe,  tar  the  gaidaucs  of  the  returning 
and  much  better  sduoated  captivoi,  and  Ihii  u 
piaclically  our  present  varsiou  of  the  Old  Teita- 
ment.  All  honour  to  the  good,  brave  man,  who, 
for  the  service  of  his  Oc3,  and  the  need  ot  his 
nation,  thus  patiently  built  up  the  moat  glorious 
monument  tha  world  possesses.  Yet  In  this  new 
dress  it  is  easy  to  believe  that  new  matter  might 
appear  which  was  unknown  to  their  fathers.  The 
Creation,  the  Fall,  Xoah,  the  true  story  ot  whom, 
or,  at  any  rata,  the  tablets  from  which  the  Jews 
Brst  read  it,  an  now,  thanka  to  the  lata  Mr.  Smith, 
in  oar  Brituh  Museum ;  Cain  and  Abet,  Babel, 
and  many  scraps  of  ballad  poetry  ot  the  Tubal 
Caiu  age,  all  appear  to  have  a  Foit-Captivity,  rather 
than  a  Hoaaio,  origin. 

It  is  not  easy  to  explain  the  addenda  to  the  Fourth 
Cmnmaodment ;  but  it  is  notioeable  that  this  is  the 
only  one  In  the  Ten  in  which  the  "  motive^"  with- 
out any  atlsr-oonaequences,  appears,  and  it  rather 
•uggaets  a  marginal  oola  incorporated .  The  only 
ehanoe  of  jiroot  on  this  point,  that  I  am  aware  of, 
is  buried  m  the  archives  ol  Ssmuia,  wherein  are 
preserved  many  old  M3.  copiai  of  the  Law,  some 
of  them  claiming  to  have  bent  written  during  the 
reign  of  Divid,  but  which  are  most  jeolonily 
gowded  from  Inipeotion,  by  the  tew  ramaining 
deeoendaati  ot  the  tribe  ot  Bsnben. 


[2398!.]— I  nnrra  from  "Otter"  {23926)  in 
stating  that  the  pages  ot  the  "E,  M."  are  unsuited 
to  dieousilon  on  subjects  ilmilar  to  the  present. 
Wbyf  Why  may  not  the  hardworking  English 
mechanio,  such  as  myself,  try  to  prove  that  hia 
sdentifio  research  and  koowiedge  is  in  strict 
hannonj  with  the  Scripluiea,  and  also  with  the 
higher  laws  of  hii  being  ?  Surely  he  ought  to  be 
able  to  hammer  out  the  prlnciplei  that  govern  the 
■piiitual  part  ol  his  nature  as  well  as  the  acientiflc 
snd  mechanical  contrivanoes,  &a.,  we  are  interested 
in.  I  am  sun,  from  past  eiperienoa,  that  our  kiod 
Editor  will  not  close  the  colmnns  of  "  Oars  "  from 
any  proper  discussion  it  carried  on  in  courteous 
Language,  and  if  writen  will  only  put  arguments 
anf  facta,  remembering  that  mere  assertion  ia  not 
aisnment,  nor  desceuding  to  such  remarks  as 
"  Priam  "  indulged  in  iu  letter  23902.  In  deairiug 
to  arrive  at  correct  cDncluaiona  as  to  the  state  of 
man  in  his  early  history,  we  must  nnderstaud  the 
meaning  and  value  ol  "religions  truth"  and 
"  edenbDc  tmth."  When  these  are  understood 
lully  we  shall  fiod  that  instead  ot,  as  "  0.  J.  L." 
■ays,  "  Scripture  cbruuology  being  utterly  and 
' ' — '~  at  fault,"  it   ia  most  remarkably  and 


oleariy  opscied  out  and  [llBabated  bj  KfaadUi 
covery  past  snd  pnssnt.  I  would  uk  ''O.J. 
not  to  amme  anything,  but  to  tay  to  pnw 


we  Euglidi  mechaojoa  do,  <xf  all  thJ^Wj  Uka  to 
•ome  better  data  than  mera  luppoeltimN  ST  iM 
tiona,iAethiaw«  deal  with  1^11100]  or  tu 
aflain.  As  you  say  Scripture  ehronolan  li  1 
lesaly  at  fault,  and  thui  deny  tha  tnt 
Soriptuie,  I  must,  to  aclain  my  prsmii^ 
"What  isrsliglonr''  Ballgtoa  prc^arir daflM 
pie^  towards  God.  This  implies  two  tUnn  hi 
oorreot  knowledge  ot  God,  and  aeeooJly,  fti  s 
cise  of  proper  aoaotion*  la  view  of  ttat  iDMnrli 
The  first  IS  theoretic,  and  is  InvMtlgBted  I9 
understanding,  nie  latter  Is  the  piBrtkalMi 
nligion,  and  dependa  upon  the  will  ana  a 
-* •"  toulh   lAieh  D' — *— *- 


govamnx 

iUl    Nov 


^X1 


denominated  religious  trut 

is  bat  another  name  for  tag  ian>  ui  u»Bn, 
you  will  find  a  law  ot  nature  is  msi^y  the  uaU 
mode  in  which  the  Deity  works  and  upwatai  n 
created  universe.  It  naturally  follows  that  Ml 
Is  only  a  history  ot  the  divine  opentjona  in  an 


I  throw  aaide  ai  worlhlaM  tha  HMrtio 
"Priam,"  about  the  IiraeUtee  bringing  tte  wril 
of  Mosea  bock  from  tha  laad  ot  thair  culi 
merely  saying  that  if  they  did  so  it  was  bee 
they  toot  the  writinn  with  thorn  to  Babylci 
like  one  of  tharemarks  of  "  J.  E.,"  "  Place  Qi 
the  helm."  Yes,  then  all  wfll  come  1 
eventnally,  and  seientifia  dlsoovary  win  •«> 
out  the  Ideas  of  scripture.  Bcientlfla  method 
quires.  In  the  language  ol  Joseph  Oook, 
'^wban  we  run  up  our  liit  ot  canaea,  ehm 
lectrioal,  physical,  mental,  spiritual,  we  sfa 
alto  put  on  at  the  top,  to  reach  the  Infliiite,  wot 
clan,  the  vnknawn.  For  even  in  the  19th  oea 
there  are  more  things  in  heaven  and  earth  thai 
ever  dreamed  of  Id  our  phUoeophy."  niis  b 
oonoeded,  vre  return  for  a  moment  to  your  id> 
Q^_. —     -1 1.—       jj^^  j„  fljj^  y^ 

haVB  bean  aBploia 

ascertaining  the  date*  of  •nati.  I  nr —  ' — 
Observatioi " " ' 

•och  as  (a)  eoUpeea ;  (i)*p 
3.  Coins,  medala,  uonamentL  and  inedpOva. 
The  testimony  of  historians  who  iMa  w  dU 
between  the  ennla  or  between  tlu  orcataid 
epoch.  Chronology  itself  ooniisti  «t  two  pub 
first  msasoring  tuie  and  adjuiliiig  tha  m 
diviiions,  the  second  fixing  tha  dat«  of  UMo 
events  and  arranging   tfaom  in  otdor.    "Stm 

'■-  your  remark  m  to  the  UoMio  aaeo 

Is  was  written  by  Mosee  ia  eambleol 

doubted  proof.  Moon  wrote  Ore  ovt  m  thi  tk 
nine  booki  <a  the  014  Testameot,  i-f<BH"l 
Boconnt  of  the  Creation,  origin  ot  primtttra  ^H 
of  natriarehal  history,  of  ttio  Exodvi,  ttan 
lishmsnt  ot  the  Hebrew  andaataaUoal  aaanon 
ofhiiA 


thwu,  and  the  JewUi  naliau  fully  bdiered  h  i 
veri^.  If,  Indeed,  the  Pentateuoh  was  not  wil 
by  Hoeea,  when  could  the  Habnwa  hare  bsm  ] 
snaded  to  have  leoelTed  itf  The  date*  givw 
different  writers  of  the  oreation  ot  the  WMd 
varied,  the  generally  aooepted  data  botagi 
„..,j  by  tlMher,  whiob  Is  W(U  n.o.  Joan 
makes  It  46t8.  Thne  are  about  140  diSeiaald 
asaigned  to  it,  some  being  allow  aa  361G  d-o-  1 
Dr.lUcs  give*  it  a*  Mfl.  I  must  foe  the  pi 
draw  my  ramarka  to  a  dose,  or  I  shall  aahaiHl 
patisnco  of  our  Editor,  and  will  only  lay  in  1 
elusion  with  regard  to  the  early  state  ot  man  ■ 
the  fall,  that  alter  the  sin  of  our  first  parttltl 
next  tranagtMaiOQ  rtooided  as  bavins  tokan  n 
is  that  which  is  generally  regarded  aa  01  the  hig 
turpitude- murder,  and  Mot  the  murder  11 
brother  !  How  clearly  thla  shows  that  maul 
ware  not  KJiM/idinlacHsu  through  ■BBoeaiiTei 
of  deterioration !  Oo  the  oontniT,  human  na 
had  no  sooner  beMme  alienated  tnm  Qod 
wicked  work*  than  it  waa  prepamd  to  idsnge 
the  deepest  abns  of  moral  imparity.  As  w>  1 
on  we  find  this  ndrit  oontinaed  to  ba  ovidei 


such  a  dira  epoch. 


23927,  snrely  never  read  the  fint  !  . 
Geaeais ;  if  he  will  kindly  read  it  )>b  most  aea  1 
the  hght  created  en  the  first  "  day  "  was  dayli 
V.  6,  "God  called  the  light  day,  and  the  dark 
He  called  night :  and  the  evening  and  the  mon 
were  the  first  day."  Now,  to  the  simple  n 
phisticated  mind  there  is  no  other  explani 
than  that  the  first  day,  i.e.,  the  day  daftnod  ai 
time  between  morning  and  erening,  the  riling 
the  setting  ot    the   sun,  were  thus  moated. 

mt  of  sophistry  vriil  ever  explain  what 

mt  ot  Genesis  tails  us ;  that  than  wa*  arc 


1885. 
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■d  mmningy  daj  and  mg^t,  light  and  altematioe 
la  daji '*  before  the  inzi  wms  oreated,** 


fhna 
M  far 


"man" 


is  oonoeroed,  prodnoea 
■la  TWf  light  and  darkneM,  day  and  night,  mom- 
Mraaaerantng. 
Me  iofantQe,  mythical  character  of  the  whole 
MffatfTe  ii  olnzly  shown  in  Terse  16,  when  the 
IM  ia  made  to  rob  the  **  day,"  and  the  moon  to 

ftflba  night.  The  inn  "produces  "  both  day  and 
k  bj  in  a|»pearanee  and  absence ;  the  moon  is 
0  cMan  apparent  in  the  day  as  in  the  night,  and 
■r  •  greai  part  of  the  month  inyiiible  altogether; 
Unr  tun  can  ihe  be  laid  to  mle  the  night,  except 
Bpoelioal£uu)yP  F.  W.  H. 

TEB  STATS  OF  UAN. 

^pSSSiJ^I  AM  rare  onr  fiiend,  "  A  Fellow  of 
■■Boyaf  Astronomical  Society,"  would  not  iJlow 
HMdfto  make  a  misstatement  if  he  knew  it ; 
HinfOTCL  without  allowing  any  religious  oonaidera* 
■MM  or  dtswiBsion  (which  I  consider  totally  unsuited 
to  oar  mea)  to  enter  into  my  remarks,  permit  me 
m  oOBOsaly  analTse  the  dates  of  the  chronology  in 
~  T.  and  yfi.  alluded  to  in  his  letter  28918. 

Adam  lived  800 
years,  and  he 
was,  when  Me- 
thuselah was 
y  bom,  687  years 
old  ;  therefore, 
Methuselah  was 
-687  113  ye&rs  old 
when  Adam  died.' 


toMilholSeth 
Enos 


•I 
ft 
II 

91 
If 
fl 


....  130^ 
....  105 
Gainan....  90 
MahalaleeL  70 
Jared  ....  65 
Enoch  ....  162 
Methuselah   65 


ff 
ff 

9» 
ff 


Lamech  ..  187 
Noah  ....  182 
Sham  ....  500 
The  Flood..  100 

1656 


Methuselah,  it 
states,  was  969 
years,  and  he 
died.  Therefore, 
-969  he  died  in  the 
same  year  that 
the  flood  is  stated 
to  haye  occurred. 

^  if  we  are  to  rappose  the  history  of  the 

from  the  tim»  of  Adam  to  the  Flood  wns 

JiiHTdiiial,  Methusehdi  could  have  taken  the  his- 
BR  Iboiii  Adam,  as  they  were  both  alive  for  a 
Mnodof  113  years. 

Tha  "  mythiiBal  eharaflter"  of  the  early  history 
■  fttoafma  consistent  in  itself,  and  does  not  show, 
m  •*  FJK.  A.S."  states,  <*  that  Methuselah  must  have 
^"  the  Flood."  j.  s.  B. 


[S1866.]— Ik  letter  23927,  page  31,  the  old  theory 

ofji  vaal  intarral  of  time  existing  between  ver.  i. 

■■djfar.  IL  of  ttie  first  chapter  of  Genesis,  during 

wUfljhpariod  every  thing  shown  bv  geology  occurrea 

Ii  mmd.  Against  this  idea,  which  never  entered 

Bhi  ■ind  o<  any  student  of  Ghenesis  until  geology 

fbnad  it  there,  many  arsuments  may  be  adduoed. 

n*  diffUon  into  verses,  it  must  be  remembered,  is 

■odsn;  no  such  breaks  exist  m  the  old  Hebrew 

nlliy  and  ver.  ii.  really  is  quite  continuous  with 

wr.  Lf  with  which,  moreover,  it  is  directly  con- 

'  I  bj  the  word  and,  clearly  implying  imme- 

raooession  in  point  of  time.    To  interpolate 

iflsa  agea  between  the  two  verses  is  against 

all  mlaa  of  interpretation,  and  is  also  in  direct 

dfaMOord  with  Exodus  xx.  2.    The  phrases  used 

.dndj  ihow  that  the  writer  of   Genesis  had  no 

MMb  1Mb  view.    Further,  according  to  ver.  xix., 

fta  lan  waa  not  made  until  the  fourth  day ;  that  is, 

■9t  nnia   after  th«  period  to  which  "J.  H." 

Mjgna  gaologioal  time,  but  plants  could  not  grow 

■K  animalB  Uve  without  the  sun.    In  no  merely 

■jtimtiy  or  poetioal  sense,  but  in  strict  scientific 

Mnaoy,  avaiy  animal  or  plant  owes  its  life  to 

■lar  onongj.    How  then  could  either  animal  or 

Kal  life  exist  on  the  earth  during  this  interpo* 
veriod  before  the  creation  of  the  sun,  and  how 
«u  tno  earth  kept  in  its  orbit  during  the  said 
indod  f  "  J.  H."  tries  to  meet  the  first  part  of  this 
Objoetioii  by  asserting  the  existence  of  light  inde- 
pandratly  of  the  sun.  I  am  not  aware  of  any 
m^BOuree  of  light,  except  such  as  are 
oonttived  by  men,  and  there  were  no  men 
duiog  this  period,  and  therefore  no  light, 
not  even  starliffht,  for  the  stars  were  made 
on  the  same  day  as  the  sun.  Thus  we 
MO  asked  to  believe  that  all  the  geologi^ 
^ianta  and  animals  lived  in  darkness,  which 
IS  absurd.  The  crowuiug  argument  against 
tha  theoiy  is,  of  course,  that  derived  from 
the  work  of  Darwin,  which  shows  that,  in- 
stead of  having  been  created  perfect,  man  has 
leoDy  been  evolved  from  the  lower  animals,  being 
hot  the  highest  link  in  the  great  chain  of  organised 
craatares.  Wm.  John  Grey,  F.O.S. 

Nawcastle-on-iyne. 

[28986.]— ISHOTLD  like  to  state,  purely  in  the 
noat  interests  of  science,  that  the  British  Chrono- 
■Hipol  and  Astronomical  Association  has  succeeded 
bayoad  tha  possibility  of  question  in  enumerating 
all  tbo  ehief  total  edipses  of  the  sun  and  moon,  and 
alao  in  tabulatinfc  the  transits  of  Mercury  and 
VoDna,  thus  fomuog  three  astronomical  lines  of 


time  reversed  from  the  present  period  to  year  0. 
The  association  also  has  formed  the  solar  cycle  of 
simple  lunar  years,  which  are  precisely  the  motions 
of  the  moon  and  the  axial  revolutions  of  the  earth. 
Upon  this  solaz^luni  cyde  the  two  astronomical 
lines  of  years  have  been  extended,  and  the  result 
is  a  correct  line  of  time.  It  is  proved  by  the  fact 
that  an  eclipse  repeats  its  date  after  651  years, 
called  the  great  astronomical  year,  and  as  the  solar 
cvde  shows,  occurs  on  the  same  day  of  the  week, 
thus: — 

Tear       1    1st  of  fourth  month,  Friday- Saturday. 
651 

Year    652 
651 

Tear  1303 
651 

Tear  1954 
661 

Year  2605 
651 


Tear  3256 
651 


Tear  3907 
651 

Year  4558 
.651 

Year  5209 
651 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


that  the  temple  of  Denderah,  in  Egypt,  eontaina 
frescoes  rejpresentiDg  the  various  acts  of  creation  aa 
described  m  G^enesis I.,  and  as  Moses  was  *' learned 
in  all  the  leamine  "  of  the  Egyptians,  he  may  have 
heard  it  in  the  colleges  of  HeliopoUs. 

John  Hampden  must  remember  that  "  the 
highest  authorities  of  the  last  6,000  years"  have 
often  been  wron^r.  The  highest  authority  of  '*  the 
highest  authorities  of  6,000  years  "  could  not  ze- 
raess  the  genius  of  Tycho  Brahe,  of  Galileo,  of 
Coi>emicus,  and  of  a  host  of  others,  and  the 
<* highest  authorities"  have,  in  the  long  run,  to 
reconstruct  their  theories,  and  that  repeiUedly. 
«  Antiquated  authority  "  often  means  antiquMted 
error.  He  also  states  that  **  of  course  the  story  of 
Adam  and  Eve  is  Mosaic."  This  may  be ;  but  wMy 
**  of  course  "  ?    What  proof  can  he  ofter  ? 

I  am  looking  forward  hopefully  to  this  discus* 
sion  that  we  may  obtain  some  dear  and  well- sup- 
ported account  of  the  origin  of  Genesis  I.,  and  of 
the  authority  it  bears.  When  this  is  determined 
we  shall  have  all  the  materials  before  us  for  an 
^npw^^'^l  consideration  of  the  question  of  the 
*<  Origin  of  Man." 

A  Fellow  of  the  Oeologioal  Booloty. 


[23988.1— AcTDio  on  «A  Fellow  of  the  Boyal 
Astronomical  Society's"  excellent  advice  to  your 
oorrespondent  **  O.  J.  L.,"  I  have  looked  up  the 
«  simple  Ulustration  "  in  Genesis  v. 

Yerse  25  says : 
Age  of  Methuselah  at  birth  of  Lunech. .  187  years. 

Verse  28: 
Age  of  Lamech  at  birth  of  Noah 182 

Chapter  vii.  verse  6  : 
Age  of  Noah  at  time  of  the  Deluge 600 


i> 


Year  5860  our  1861,  Jan.  ll-12th,  Friday-Saturday. 

A  natural  luni- solar  cyde  of  seven  years  will 
produce  the  days  of  the  week  and  dates  of  the 
month  by  giving  30  and  29  days  alternately  to  the 
months. 

The  point  of  interest  is— and  it  is  a  great  one— 
the  years  and  dates  of  andent  history  show  that 
there  has  always  existed,  since  year  1,  a  number  of 
men  who  have  kept  correct  years.  The  dates  of 
lunar  years  take  care  of  themselves. 

J.  B.  Dlmbleby. 

The  Shrubbery,  Chatham -place,  Hackney,  E. 


Total....  969 


» 


» 


Chapter  v.  verse  27  i—A  II  the  days  of  Methuselah 
were  969  years,  and  he  died. 

Am  I  to  suppose  Methuselah  was  resusdtated,  aa 
"  F.K. A.6."  says  he  survived  the  Fiood ;  wheroaa 
G^esis  distinctly  states  the  year  of  that  event  to 
have  been  the  year  of  his  death  f 

I  am  rather  disposed  to  think  "  F.B.  A.S."  has 
given  more  "  attention  "  to  the  "  Short  History  of 
the  English  People  "  than  to  the  book  he  quotes. 

Ohaa.  J.  B.  Findon. 


[23987- 1— It  is  curious  to  notice  how  here  and 
there  we  find  in  the  world  of  thought  **  fossil" 
ideas  and  argumento,  which,  by  some  strange  pro- 
cess of  protection,  have  survived  the  fate  of  their 
brethren.  Such  a  fossil  is  the  old  and  exploded 
arsument  soberly  advauced  by  your  oorrespondent 

J.  H. 

There  is  not  a  partide  of  evidence  for  his  theory 
that  during,  or  before,  or  after  the  Glacial  period 
the  world  became  desolate  and  dead,  or  that 
«  the  present  world  is  a  rt-oreation  from  tne  past." 
Such  statemente  would  find  more  fit  expressions  in 
thA  pages  of  the  Christian  MiUion,  from  which  he 
quotes. 

The  overwhelming  weight  of  geological  evidence 
pointo  condusively  to  the  fact  that  the  develop- 
ment of  the  world,  physically  and  iHolo^cally,  has 
gone  on  dowly  and  surely  through  a  jMnod  of  time 
so  enormous  that  the  ordinary  measurement  of 
years  is  inadequate  to  express  it,  and  at  no  time 
was  this  process  stayed  or  ite  resulte  destroyed  uni- 
versally by  the  Glacial  or  any  other  period. 

By  this  process  of  development  we  are  in- 
separably linked  with  the  first  speck  of  org^aniBed 
protoplasm,  and  we  have  no  evidence  of  any 
supernatural  creation  from  then  till  now.  If 
**J.  H."  is  acquainted  with  glacial  phenomena, 
he  must  be  aware  that  ite  effecto  are  heal,  and  can 
be  determined  geographically  by  well-defined 
boundaiies.  That  whilst  the  North  of  England 
aud  the  whole  of  Ireland  and  the  NorSi  of 
Europe  was  shrouded  in  a  vast  sheet  of  ice,  the 
land  south  of  the  Severn  and  the  Thames,  and  the 
South  of  Europe  generally,  was  perfectly  free 
from  glacial  conditions ;  and  he  will  not  find  anj 
evidence  of  glaciation  in  these  districts  ;  yet  it 
is  with  these  districts,  particularly  the  South  of 
Europe  and  Asia  Minor,  we  have  to  deal  when 
considering  the  question  of  the  origin  of  man. 
And  we  have  every  evidence  to  believe  that  whilst 
glacial  conditions  prevailed  in  their  greatest  in- 
tensity in  one  district,  other  regions  were  free,  and 
supported  vegetable,  animal,  and  human  life. 

It  is  very  mstzuctive  to  be  told  '*  simply  "  '*  the 
reason  why  geological  times  are  not  mentioned  in 
the  Scriptures."  May  we  ask  **  J.  H."  by  what 
process  of  "  dairvoyancy  "  he  became  acquainted 
with  the  *' reason  whv  "  the  writer  of  we  Pen- 
teteuch  steted  seme  things  and  omitted  others  ? 

In  conaidoring  the  Genesis  of  theology  and  the 
Genesis  of  science  in  their  relation  to  each  other, 
we  have  first  to  ask  on  what  basis  of  fact  are  they 
both  founded,  and  I  hope,  in  our  mutual  interest, 
that  **  Priam  "  will  either  substantiate  or  withdraw 
his  interesting  stetement  as  to  the  authorship  of 
Genobis  I.,  and  from  whence  did  it  come.  It  is 
interesting  to  note  in  the  face  of  this  ^idacu&sicm.  ^ 


[23989.]— Wm.  "  A  FeUow  of  the  Hoyal  Astio- 
nomibal  Society "  kindly  say  how  he  infers  from 
G^esis  V.  that  Methuselah  must  have  survived  the 
Flood  P 

May  I  suggest  to  Mr.  Hampden  that  **  Priam's  *' 
opinion  may  be  none  the  less  true  because  anony* 
mous,  and  also  that  everyone  now  is  at  perfeot 
liberty  to  accept  or  dispute  any  dogma.  Coercion 
in  rehgion  is  hapjjily  a  thing  of  the  past.  Mr.  H.'s 
*'  highest  authoiities  "  are  probably  the  same  who 
teught  that  the  earth  is  a  fiat  box-like  parallelo- 
gram, that  the  firmament  is  supported  by  immense 
walls,  that  above  the  firmament  is  heaven,  where 
the  angels  live,  whose  business  it  is  to  push  and 
pull  the  sun  and  planets  to  and  fro,  &o.,  with  very 
much  more  of  equal  truth  and  value. 

I  would  recommend  all  interested  in  this  discus- 
sion to  procure  Dr.  Zeifii^s  lectures  on  **  Pie- 
Adamites  :  or.  Prejudice  and  Sdence,"  and  **  Long 
and  ^ort  Chronoiogiste :  or,  Egypt  from  a  Be- 
b'gious.  Social,  and  Historical  Point  of  Yiew." 

2.  O.  0. 


[23990.]— Gen.  i.*  1,  2,  expresdy  says  that  be- 
fore the  seven  dajrs  there  had  been  a  creation  that 
had  been  thro?ni  into  confusion.  The  exact  worda 
are :  "  The  earth  was  tohu  ve  boJiu,**  which  is  very 
like  our  **  topsy-turvy." 

After  the  Fall  thero  wero  two  sorte  of  men  on 
the  earth,  "  the  Sons  of  God,"  and  **  the  sons  (or 
children)  of  men "  (vi.  2) ;  that  is,  there  were 
descendante  of  Adam  and  Eve  who  still  retained 
the  perfection  which  the  latter  had  forfeited,  and 
there  were  a  race  of  men  that  wero  *'  of  Adam's 
own  ima^,"  which  no  longer  was  completdy 
after  the  image  of  GK>d,  and  through  the  union  ol 
these  tv^o  races,  all  mankind  beouue  inheritors  of 
the  curse  pronounced  on  Adam. 

That  Adam  and  Eve  had  children  whilst  in  Para- 
dise is  as  good  as  declared  in  the  command  that  was 
given  them  at  their  firfet  interview,  to  be  fruitf id 
and  multiply,  and,  as  your  readers  will  remember. 
Milton  introduces  a  scene  that  oupht  to  have  led 
him  on  to  a  stetement  to  the  same  effect.  If  Adam 
and  Eve  wero  long  in  Paradise— and  they  may  have 
been  there  at  least  a  hundred  years  (iv.  25,  v.  3)— 
thero  would  have  been  many  of  tbo  better  and 
wiser  race  in  eiustence  at  the  time  that  Cain 
*<  builded  a  dty,"  and  he  may  have  loamt  how  to 
do  so  from  them. 

Has  not  "F.B.A.S."  made  a  mistake  about 
MethusdahP  Gen.  v.  25,  says  that  he  was  187 
years  old  when  Lamedi  was  born ;  v.  28,  that 
Lamech  was  182  years  at  Noah's  birth,  and 
vii.  11,  that  Noah  was  600  years  old  when  the 
Flood  came,  which  would  make  the  year  of  the 
Flood  coincide  with  that  ot  MAiV^\^s«&^^^  ^saS^ 
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"iMfBt"  lltekenUtnaOr,  ha  would  h>Ta  dlada 
TMi  aadk  bait  baton  ^  flood,  which  wonld  than 
bmtobenckoiud  la  oenmliig  In  the  9Tl*t  rai. 


t239Sl.]-"Z  T.X."dTainifiirthaiIiit«ni«tinB 


Kavhtai'a 
ptupoa*  ol  IoihIdb  bd  th«  haid  r 


, _, iHToti  of  hii 

{alaioopt.    Ilia  latter  dgnad  "B.  P.  X."  kppaan 
fa thaExdLiBRUBaBAnotor  Jan.  IG,  ISSB.    Per- 


RUBOSinotor  Jan.  IG,  ISSB. 

ailookttt 


hni  lome  natdn  eao  giTa  tba  lefaranoa  to  Dr. 
BoUnaoc'i  ma  of  the  diamood,  and  I  will  look  It  np 
and  write  again.  Than  la  do  ooabt  that  a  diamond 
tool  oaa  be  oeed  to  oat  hard  ateel.  The  qntation  li, 
Can  It  be  naed  praotioally  with  anj  «udi  adrantaga 
u  to  npenede  tha  naa  of  tbe  nTohring  amary 
wbaalf  I  ■*;  not.  Bot  on  that  qoeition  maor 
tMdsa  win  be  gUd  ol  tqrtherd»ta. 

TTpcm  the  Dman  nickel  diamond! 
•ea,  nndw  the  mieneeope,  that  the  loTfioa  ii  aimed 
with  oleHtranmuent  diamond  onatali  of  minntc 
da^  bnt  not  gmng  naoh  aloe  to  tha  nitam  U 
wfaufathe  orratali  belong.  Frobafalr  "boit"  li 
cme  of  file  mbatanoee  whlah  doei  not  eatspe  adnl- 
tatatloo.  It  an;  nader  will  klndljr  Knd  me  a 
mfnnte  poitian  <d  powdered  bort,  or  powdered 
oaibooKdo,  or  othei  of  thsM  mateilali  which  he  Ii 
Dihig,  I  will  examine  it  onder  the  mlotoaaope,  ai 
report  It  In  "E.M."  James  Bdmnads. 

Oraflon-etreat,  Bond-etieet. 

[33991.]-"  S.  E.  S.,"  letlei  23632,  make  of  a 
faliok  diuDond.    Doea  he  not  mean  iwrbanad< 
eaibonate,  which  it  not  eTTitaUlaed,  bat  ai 

Hany  yean  ago  the  cubonado  w«>  naed  foi 
dnafatg  millitonai,  and  I  know  it  hia  been  need 
rinoe  for  ontting  atonei. 

What  I  want  to  proteat  agalnat  i«  that  tha  atnS 
AODld  be  oalled  dimmoni),  tmlen  in  a  popnlai'       ~ 

•uch   at   whan    ooal  la  oalled  a  black  |^^«' , 

bacanie  diamond,  carbonado,  and  ci3al  hsTe  all  a 
eommon  origin— via  ,  earbon.  '    Z.  Y.  X. 

XTBW  ](IOI.AirD  BHaiNB8.~T0 
"FIBBlCAJr." 

C23M3.]— "  LooOKOTlTB  "  (letter  23643,  p.  3S) 
bat  to  oorered  the  groDod  In  his  lettai  that 
praetioally  he  aniwan  all  the  pointa  ntiaed  by 
"  Fimnan."  "  EiMndre  working  "  hat  changed 
thee*  enginea,  whidi  were  called  "big  failuraa," 
into  "  big  aooeeaaea,"  and  all  in  a  few  d>f  i,  and 
without  any  alteration  in  the  enginea  thamaalTea. 
I  know  well  that  if  the  enginea  had  had  larger 
boOen  thay  would  haTa  done  better,  bat  '' 
■tand  br  and  tee  fine  eoginct  mn  down  an< 
"big  lUlarM,"  jnat  for  want  d  "ezi 
weirking."  Whoe  I  blame  the  oompany  la 
making  tha  enginea,  but  for  not  loturming  tlie 
driver*  that  thay  wanted  working  diflemntly  and 
man  espanttrely ;  if  all  this  badtaantoldMOrat, 

"- '-'  not  ban  been  ^  thia  bother,  and  the 

— "  --"an  got  ahkdname;  an- 

_...,  _, a  well,  and  now  thel6S7 

elam  are  doing  at  Sne  work  aa  tha  60  or  800  elaaaa 
ao  I  haTa  only  got  to  tay  In  oooolniian  that  I  ai 
now  mon  tluui  arer  in  tanini  <4 

More  BxpuieloD. 

P.S.— "  Fireman  "  gl*et  a  aet  of  o 

Ih*  big  anginu  do  not  get  into— they 

wtU  op,  worked  mon  expanaiTaly,  and,  initatd  of 
loring  time  and  taking  pObti,  they  an  taking  thair 
kafau  to  tiioe,  dont  want  a  pflot,  bum  lea*  ooaL 
and  baTo  lota  of  aleam.  WW  a  change  In  tan 
^V'  _____ 

BKAXB8  OV  TKB  Q.  ud  S.W.B7. 

[|BBM.]-1U-  W.  B.  THOMiBOir  (letter  239*1, 
p.  H)  hat  endeotiy  oome  to  a  hurried  oonolukn 
that  the  G.  and  S.W.  Co.  it  going  to  ^ange  It* 
fatakB.  Nothing  of  the  kiud :  It  It  minm  on  Sttinc 
AeWeatfnghoueaabataapomible.  TMeomnuy 
ha*  got  one  nteoum  teaiu  fitted  Juat  a*  an  aspM- 
MBti  aodithaa  tone  oaniageawith  bothWnt- 
taghowe  and  Taooum,  which  uaad  to  run  oret  tha 
ICdland  to  Biittol,  and  onr  the  Lena,  and  Yo^. 
By.  Ha  tinat  that  iatanhange  at  CarUd 
a.  and  S.W.,  (Uadoniaii,  North  Britiah,  N 
Baatan,  Midland,  North  Wettem,  W.C.J.S. 

M.8  J.S. ;  and  a*  they  aU  run  WwtinghoQae 

iloak  to  Oarlitle  then  It  no  trouble  in  ezohanriiw 
at^utplMW.  ,-■"* 

KBW  »»*^»ff 
[2399G.]-  I  nun  that  eertein  mM 

Made  by  "Drlnr"  (in  23907)  in  yow 

Xai^S  oughttobeeoireetad:  than  nlartothe 
London,  Tilbaiy,  and  Sjuthend  BtilvBy. 


oondlUon,  and  thay  have  at  piataaii 
tafclDgltolI. 

The  Weallnghoni*  aatomatie  la  thai  the  onl 
bnke  adopted,  and  thia  baa  been  dona  after  mator 
oontidentioD.  Looo.  Dranghtamui. 

STBTAICO. 

[S3996.]-!  UH  aatnn  Mr.  EtTe*  that  I  do  no 
intend  to  go  on  with  the  m>kiiig  of  the  dynam< 
after  the  inatmctioni  at  preaant  to  hand,  aatbe; 
an  not  ao  dear  at  I  think  wonld  Jnitify  me  in  lay 
ing  out  a  larglah  aum  of  money.  I,  howeTer,haTi 
no  light  to  complain.  I  beg  to  point  out  to  Hr 
Etna  that  I  itated  vary  dutlu^y  on  Jan.  2,  ii 
letter  23704,  that  I  wanted  to  light  16  glow  lampi 
of  30  o.p.  each  ;  and  00  Fab,  6,  m  qnaiy  SGS30  ] 
naked  for  infannatlOD  ■■  to  ahiuit  winding,  loi 
obrlooi  Teaaoni.  If  Ur.  BiTai  would  giro  ma  thai 
infonnatioTi,  I  ihoold  certainly  feel  much  obligee 
to  him.  I  like  tbtl  kind  of  work  vety  much,  ani 
hare  erary  fadll^  for  carrying  it  ont.  I  thonU 
pnfar  tha  conatructlou  giren  In  No.  lOOT ;  but 
would  not  adhen  rigidly  to  that  ihape  if  anothai 
and  batter  ia  piopoaecL 
Uarch  14.  Anslo-Sane. 

ZIBBHIT7   OV    JCATTBB. 

[23907.]- How  do  thoae  who  belien  in  the 
etranlty  <rf  matter  {pt  OTOT  the  tallowing  dif&oulty  f 

Tlie  material  noinm  haa  been  oooling  at  Iwng 
aa  it  ha*  exiited,  to  thelnrther  we  tnoeltliaok  the 
hotter  we  find  it ;  it  ooold  ncTac  be  mon  than  in- 
flnitelj  hot,  bot  it  oan  be  ahown  that  it  would  nol 
take  an  fnfinlta  length  of  time  for  the  uninrM  tc 
cool  down  from  an  inflnitelj  hot  atate  to  it*  preeent 
■tate.  For  snppoae  it  to  han  bean  infinitely  hot 
at  one  time,  then  in  a  moment  it  would, have 
cooled  down  to  a  finite  heat,  and  it  can  only  haT< 
taken  a  finite  period  to  cool  down  from  any  finite 
heat  to  ita  preeant  beat,  no  matter  how  tlow  the 
cooUds:  thBietore,  the  pretent  conree  of  eventi 
called  Natun  haa  not  alwaya  eiiated.        A.  W. 


RBFLIB8  TO  dUEKIEB. 


Mir. 


I  oonld  not  refer  to  tahlaa  while 


[M746.]-BUlnr  IrfiB«riUuna.-Tb«n  it  often 
.  table  that  beaded  Id  Epitomea  of  NaTigatlon  by 
which  to  find  tha  hanr  angle  from  the  meridian.  It 
oontaint  tbe  logi.  of  the  iquan  of  the  doe  of  half 
tha  arc,  that:  rlaing  log.  of  28°  or  Ih.  62m,  ia 
1S'76T360,  which  dlTidcKl  by  two,  gira  e-3S3S76 
9  of  ii°.  The  abon  doe*  not  cone- 
■    "  by  Mr.   - 

Au^ZD* DOBSCOT,  Blenheioi,  N.Z. 
[65323.] -Knaloal  Soala.- 1  moatapologln  tor 
tbe  error  In  my  letter  on  page  664,  whi^  wat 
nitkn  hurriedly.    ' 
niting,  bnt  dieo- 
iatt  atUr,  and  aan  

Editor.  It  nuut  either  ban  arrlTOd  too  late  or  not 
have  bOMi  olaar  enough,  aa  my  letter  appeared  in 

L. ._.„,    A —      It   it   true    that    the   two 

(I  don't  like  thla  term)  an 

of  equal  ■"g"*!"-*'  in  Ilia  dlvitiaa  ol  the  diatctiio 

— \»  a*  propoatd  by  Mr.  Walter  Hardia—Tia ,  aa 

ia  to  346 ;  but  my  objection  to  thli  di*iti«o  it 

t    audi  a  ntlo  between  two   aoonda   <rf   the 

mndsal  tMle  1*  too  eomplioatad  to  be  natmlly 
oaireat,andItoaDb«oartecitia  no  other  way.    The 

-mnaic  la  almplloity  of  ratio  between 

_.    of  the  notel  uaad,  and  oomplexity  it 

unintelligible   to  the  mutloal  ear.     Then  it  far 

implidtyin  the  ratio  16  to  IS  than  then  it 

af^243to346,  whichiaaoonuna  (|{)  amallar; 
bia  aunpler  ratio  tor  the  note  aendbla  la 
••oared  by  IntroduciDg  one  amall  tODe(A)  in  aadi 
oftha  twotettaatwsda  into  whidiaieaoaieiiiome- 
limes  divided.  Hen  araabootha  complex  ratioa 
Mr.    Hardie*t    dltition,     at,    for 

ijor  third  bin  thentio  of  64  to  81 

with  the  keynote,  Inataad  of  beiog  at  4  to  G 1  the 
majv  tixth  aa  48  to  SI,  inatead  d  at  3  to  G :  and 
the  major  aerenth  a*  138  to  243,  Inttead  of  aa  S  to 
IG,  all  being  a  comma  too  high,  and  the  minor 
thiidt  between  E  and  Q  and  between  A.  and  C!  an 

of  27  to  3^  in J 

humcoj,  tha  endaaTonroC  mualeianait  __    ,, , 

pun  {nierrab— that  it,  to  pmdsoe  intrarala  with 
•impla  PTOpoatioDai  and  although  it  haa  bean 
*  that  than  ia  a  preference  for  taking  tha 
„ —  .MM  when  oboiee  ia  offered,  yet  the  ear  it 
enr  '™"r"'"B  witb  the  key-note,  and  makaa  thia 
adjuitmaat  of  a  ooomm  wherever  aeoetaary.  The 
uatunl  aeala  doea  net  oontaia  two  intwafa  of  a 
tike  magnitude  tide  by  tide,  neither  it  any  greater 
^"'"falaaade  up  of  two  timilar  amallar  mtervalt. 
glad  to  aae  thia  qoaatioii  to  the  f  on  again,  and    , 


lew  of  the  fdrfliaamiDg  Bxhibftirm  «(  h» 
L  a  llttb  aoqiuintuetwith^^nlfart'- 


lia  character  that  nay  ba  tooad  tMn.  Ii 
DB  that  thia  branch  of  art  will  bewalln|i^ 
id,  and  noaive  a  rtroog  impetua.— S.  B.  Bnt 
S3I8.]-ArtUloial  Hand.— Like  "D.  P« 
n  a  friend  who  met  with  Oslo**  of  bitbi^ 
iroeanrtha  wriat  than  ahown  on  "S.  P.^ 
log.  Ha  tiled  the  bert  makan  of  tililM 
ton  thia  tide  of  tbe  Atlantic,  and  an,  witbrt 
ption,  proved  ntoln*  a*  far  aa  doing  anj  irf 
:  waa  eonoanted.  We  them  eet  to  w<n  b 
I  a  hand  whidk  would  anaUe  him  lo  banAa  a 
I  or  a  pen.  Our  flrat  attempt  waa  MmiUrhi  1. 
jtns  that  ha  bad  eanaUerabla  movement  aOa 
loing  portion  of  the  bona  aboVe  the  ttimt^t 
k  ma  that  he  could  ntilin  that  Boticai  it  MB^ 
;  wen  olatped  aronnd  it  almiler  to  theaaaec 
Iding  mnaic  with  the  patent  aptingbackholia^ 
I  made  abend  with  r^id  Sngara  and  a  fliH^ 
9WD  at  A3,  which  wa*  attaehed  to  tha  adit 


by  leather  to  give  it  flexEbOity.  Thla  wmM 
and  very  natnial  for  light  woA,  but  bit  ital 
'  ampnlatad  ao  far  back  aa  AI.  the  apffac||b 
lot  the  bold  which  I  hope  "D.  F.'a"  SM, 
tied  line  Fig.  2  wonld  have.  The  atyl*  h*a«« 
1  ahown  at  C—fingraa  rigid;  thumb' ~~^' 


A  la  Snt  inaerted  into  D,  and  gtemi  a  q 
tnd  then  the  thumb-tanw  btela  A  bi 
and  index  finger,  aa  diowB  in  tha  dH 


at  the  wriit  and  laeed  katbet  bani  ahem 
•ame  of  theaewiU  prove  of  nMto"D.P.'i'' 
1. — AaDBZw  LmroH,  HamHtoo,  Canada. 
;84.1'-AmerIoanOrKan.— Ta"H.H.LE.' 
inki  tor  reply ;  the  plan  you  have  adMlid  h 
abt  the  belt  when  the  Inttronwat  will  aMt 
but  in  meet  caaee  there  would  be  aditb^ 
ling  room  for  tha  wiudwm  for  tte  addal  •■• 
[ardt  Monro  reedi,  I  beheve  tt«y  an  ibNt 
ortett  In  the  market,  and  I  think  an  allMtla 
I  taale.  Shonld  oonddar  them  very  •afcl* 
ganette  ;  in  fao^  I  have  teen  tttem  ao  Mtdli 
[anetlecrf  Amanoan  make,— J.  B.  TlOID. 
i71.]-Turbln*«.— In  anawer  to  "B.  V 
rangemeat  propoaad  will  work,  onvtM  W 
tube  It  not  too  long,  and  •veTOlBKbtV^ 
:,  any  leakage  take*  pUoa,  tte  Ml 


il  draft  tube  it  L 

n  it  ia  aboiter,  and  need  not  be  aolaqtV 
ter;  hanoe  the  velodly  of  lbaafilaeatnt> 
kter,  and  will  cany  oS  any  tmall  qnantit}  (■ 
lidi  may  leak  i-     "  **■ i-j«- !--.,*—«. 


It  tha  veloetty uMtKS- 


'23.]— Oramme     DriM^.~To    Ha.  B, 
■n.— The   fnma   I  have   made  tor  aton 


raeach3|^.longby  IfiD.diamali 
--, .    _;j id  aenddronlar ;  1 


:13.]— Iiand  Drainage.— Praetioal  apMi- 
1  land  drainage  might  be  obtained  in  man 
ea;  but  our  friend  "Paddy  "dumldnotOBU 
n  or  Cambridgs.  One  of  thee*  aod  Tok- 
ould,  I  ahoald  think,  gin  bim  all  the  «sp«(- 
e  wDold  need.  He  ihoold,  firat  of  all,  nad  n 
lookg  aa  Soott'a  *'  Draining  and  Embanking, 
.»_hed  by  L-Mkwood  and  Co.— Km.  IMtt. 
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UbmsUumoi  tow  Dt  than  itael  ndi.    Tb 
[htiDgtoolli  mad* of  biuioi gon-metal, 


Mi^  ■><  worth  oonciit  ninply  Id  iti  uoimn 
lutftiqaara  for  ths  porpOMOl  holdioff  itu 
ioa.  Nov,  tnmoang  we  htd  to  idas  up  On 
ntM  wbwl  boU  in  a  8win  watch,  ws  limpl' 
■le  of  th<M  itMl  lodi  Into  tba  bolt  with  It 
ocmliu  ant  at  O,  on  whioh  pi^t  yon  oonli: 
ifa*  bonom  plats-plo,  luert  anottwr  rmuu 
tb«  l«p,  and  when  tiie  poiDt  tonabM  ii  Ihi 
to  diffl  tb«  b<de.-AifNiB. 
327.1— Oravltr  and  Saad  Bcoapsmsnta 
»  "  CoaotTy  Panon  "  now  aika  ma  to  polni 
naaatblng  or  otLv  to  Urn  fcom  my  booL  : 
do  nothing  of  Um  bind.  I  am  alwaya  nadj 
imt  indJUt  Inqoiriaa  about  dookt,  U  I  oau 
at  too  much  troubla,  for  peiaoni  who  ibo* 
Ihay  ha*a  mlly  attended  to  what  I  ' 
'  — moapahle     '  -   *     '     " 


•hall  notnaawar  a  ma  U  ^/Ue  qneation  from  a  mai 
Int  aiahtitonaly  aod  anooymooaly  pnbUahat 
my  book  ii  "dktinotly  wrong''  in  nyini 
it  Bent  ba*  aid  in  any  one  of  the  editiona : 
bao,  when  ba  la  mado  to  bh  tbat^  doM  no) 
|[m  in  the  unalleat  degree,  but  takoa  lefngt 
■lulhat  the  aentenoa  he  quoted  wrongly  al 
''  without  doubt  oonveya  a  wrong  impiea- 
*  Teiy  likaly  it  doca  to  thoae  wbo  do  not 
a  to  attand  to  my  worda,  wUoh  Hr.  Brock 
oa,  asafn,  an  psrteetly  ooneot,  (r"<»^  ••  *- 
rafity  regulator  in  whioh  a  ouiWi 


anouiTe  addtttona  of  hia  own  for  -Vtri?al 
itttoBa   and  otbet  thlnga.     I   baTa  alrMdi 

tha  nwnbara  of  the  piniona  In  all  than  olooki 
:  haia  had,  and  all  othai  neeraaary  inlorma- 
••  to  what  they  itqtira,  and  In  what  raapeoti 
*  foosd  tham  aiqierfor  to  dead  andalngla- 

aaauamenta,  aad  in  what  r«ect«  not 
ICC.  I  ahaU  not  npaat  them  tor  a  man  who 
■anta  to  Bnd  a  nretezt  for  aome  moie  oontra- 
r  hia  own  oaialaaanaai  and 


)31.]— Ponohlor    Kaohlna.—Haohinea  of 

nd  can  ba  aoen  at  any  boiler  faotory,  and 

ationa  In  the  liita  ot  makin  of  maohine  tooli. 

P. 

:49.] -Braalnr    BtsM.— File   tha   tnrfaoea 

;  ooTBr  wUh  powdered  boiaz  and  apaltei,  and 

the  parti  between  brazing  tongi— that  ii, 
with  broad  and  heavy  beaki,  which  ars  made 
I  white  hot.  You  oau  alio  brus  with  the 
Ipe.— EraiB. 

<V),]-OoTer  for  Kywheol.— What  kind  ot 
1  ia  wanted  in  ttaii  oaaa  f  "  Soho  "  hu  nmply 
rt  op  iome  aheet  iron  into  ths  hall  of  a  oirde 
.  16ft.  Gin.  by  8rt.  lin, ;  repeat,  and  join  the 
Y  TiratiDg  ■  itrip,  «y,  2ft.  2in.  wide,  haring 
[■c4  about  lin.  at  each  lida.^T.  P. 
ifi3.]-Pnntlng  Pieaa— I  do  not  know  of 
rt  ezperimanla  to  aaoertain  tbe  preaadra  par 
I  inch  on  the  laUe  and  platea  of  an  ordinary 

bnt  it  muit  be  aomethms  contldaraUe.  The 
t  will  have  no  diSeolly  ui  procuring  a  pnaa 
Iba  work  he  nqniraa,  whioh  ia  really  a  Tair 
|ab.— A  PKienUL  Pxi^tkb. 


~  Mribedaap.B68,  Vol.  XXXIX.  Ibafenodoabt 
ire  an  many  othm  daasrlbad  in  baok  nnmban, 
t  it  la  adriaable  to  pnnbaM  inrtrsmanta  if 
mraoj  la  taqnfrad  in  the  teata.— Nmr.  Dob, 
;iU>860.J— I.enKth  of  Vatal  for  Oambaiad 
>Tinca.— I  don't  think  then  ia  a  mla.  We  ont 
I  thinf  oat  in  hoop  iron  ;  bend  to  esaot  ihapa 
[uiredT  mark  o9  tba  length,  atialfchten  out,  aod 
m  i*  the  gauge.— BsBAB. 

;6i8efl.]-<niamloal  Stamplnr.-It  might  ba 
Nibia  to  do  aomethiag  of  the  kind  with  ^orida 
cobalt;  bnt  It  It  aeiroaly  probable,  ai  tnah  a 
rifle  wonld  ba  ntlliaad  in  many  wayi,  and  wonid 
tainly  ba  patented.— P.  I.  C. 
'S58«T.]-Fe«d  Pnmp.- Cannot  thli  quarlat 
TO  faia  pump  by  connecting  it  with  a  imall  Aaft 
▼en  by  a  luge  pulley  to  rednoa  tbe  apoed.  The 
aanilona,  numbn  ol  atrokea,  fto.,  mnat  ba  oalon- 
ed  aeoording  to  the  rulaa  and  plan  adopted; 
t  the  rn<«a  can  bafonod  in  "  Holmworth'a  Poekat 

[6fiS70.]-Optla«  with  the  ZAntani.- 
SXOlutOB."— I  for  one  ihall  be  Tary  gtad  of : 
iwingi  yon  mention.  Will  you  alw  tall 
lioh  (arm  of  lima  you  oonaider  beat,  the  cy lini 
ad  ma  pin.  or  the  piaoaa  wedged  into  a  dron 
ua  ring  f—  Okifho  . 

;G&870.1— OpUoa  with  the  XjintaiB.— By 
nlor'a  error  I  am  made  to  aay  "  I  get  a  pard 
im  when  ths  prjnojpal  tube  Jet  Ii  {m.  from  oc 
laar,"  Thii  ihonld  read  "  I  get  a  parallel  bei 
len  tbe  knuckle  of  jet  is  JiD.  mun  condanttr.' 

.  E.  BEBUSaOLX. 

65870.] -OpUoa    with     the    lAnterii.- 
WaiOBT. — Many  thank*  for  your  a 
.  atiU  pnnled  at  my  faOun,  aa  I  am  nm  »■ 

— ■'' ' R  angle.  I  ahall  take  your  adr 

Will  yoD  balp  me 
ot  get  reraiaea  Mdic 
9  MtittaetMily  ;  I  nae  in  b<mt  cm  lantcn 
ge  aquan  bitaoit-tln  out  in  two,  and  didl 
aarafaihion— one  half  flta  front  of  lantan,  ai 
I  othar  ha*  a  larg*  ilit  out  in  it.  I  alao  ha 
oitable  lilt  on  mtem  front.  How  hr  do  y 
Daily  place  the  aodium  flame  from  batnn  fn 
Oie  oxparlment,  ■■  daaoribed  ia  your  book? 
M  I  am  not  troubling  yon  too  mnoh ;  but  yo 
ik  ha*  much  Intereateil  me,  and  I  do  not  like 
beaten.  Many  thanka  to  "Exoelalor."  If  t 
itor  will  permit,  I  ahall  mneh  like  daaoriptlon 
ira.  Mr.  Shtnbaole  will  penelTa  that  I  ha 
.  Wright'a  book  ;  in  ■-'    -'-  ' 


glandng  through  the  rc^y  ot  Q.  Worland* 
qnary.  I  Sad  that  he  haa.  In  the  teaoof  -  " 
raprodooed  an  error  (the  reault,  ptol 
mbplut)  from,  I  think,  the  "Colliery 


e  the  tniiBd  gaae*.    Will  yon 


f  right'a  book  ;  in  tact,  my  originiJ  qnety  w 
1  experiment  daacrlbed  in  it.  Perhapa  V 
>aole,  haTine  worked  throagh  tha  book,  o 


g  the  aboTO— Tiz.j 
e  oon  bar  "  ;  at  line  20,  leare  out  the  aemi 
a;andatIinai2Iuid22,Taad  "adjuitacrawe 
>1et  and  socket  in  top  part,"  and  luTe  ont  tb 
ma  after  chaplet.— Astebok. 
Blectro-Oho: 
r.  P.  Ward  aa 
■TcEea  ;  but  I  am  corioua  to  know  how  he  mea 
ItheE.M.F.  ol  "ieveral  millian  TOlta."  no 
ba  oontriTed  to  cause  a  enirent  of  30  h.p,  1 
jrfanaiy  to  yield  a  cunentot  1,000  h.'p.  i&ttL, 


■aooadaiT.    It  would  be  -reiy  conTsnient  to  hare  a 
naaoaof  making  30  h.p.  do  the  work  of  1,000  h.p. 
— Wx.  Jomr  Oan,    F.C.S.,  Analytical  Chemlat, 
If  awcaatle  ■  on  -  Tyne. 
[6fi94T.]-PrM>ara  of  W«t«r_la  Plpaa.- 

qnary.  I  Sad 
— irodooed  m 

^Jplnt)  froi-, , , „_  . 

OalonlatOT,"  In  the  formula  for  finding  tha  numbar 
of  gaUonaofwatardallTarad  from  a  borehole.  The 
nnmber  of  enUe  feet  discharged  per  mlnato  ia 
*  V  K  TSSi  d*  1  and  aa  than  an  626  gaUooa  in  a 
onblo  foot,  the  diaobaiga  in  Balloos  I*  manifeatlr 
equal  to  t-2b  a.  x  •t8m  4*.  Thi*  hidicatea  the 
ew  of  replying  to  qneatkmi  without  an  adequate 
knowledge  of  the  aubjeota  to  wUtAtherntar;  or 
of  placing  inch  imphdt  teUanoe  on  what  la  ooa- 
tsioed  In  booki  aa  to  take  for  granted,  without 
qneation  (ai  in  the  preaeot  inrtance),  a  formula 
containing  an  eiror  of  the  moat  palpalde  kind, 
whioh  abould  hsTS  bean  deteotsd  at  ouee  arao  by 
the  memat  tyro  in  hydranlica.- Ltor'- 

[6696G.]— Problem.  — I  am  afraid  that  In  hia 
anawar  to  tha  abon  in  your  laat  l**ue  "Weir 
Berir  "  hu  fallen  into  etnir,  and  lua  worked  o«f 
(correctly}  the  antwer  to  a  ditTorant  though  «a 


a  qneation—' 


a  required  for 


tbe  head  nnulna  con^ant.  In  tUa 
case  we  have,  al  he  itats*  in  the  formula :  — 
MSYT  -  the  latten    baring   the   tame 

M8V      ■ 


<I). 


&5S76.]— ImproTlnr  Iiliht  In  Ooal-Qaa. 
ny  thanki  to  "  Arronia"  for  design  and  infc 
tion  about  carburattar ;  but  before  prooeediog 
aofactare,  will  hs  kindly  atato  whMhar  the  n 
sn  la  not  loo  large  tor  ten  Sat  flamaa,  n 
land  flametf  Alao  how  long  the  ootton  won!  w 
lain  aatnrated  with  benioUoe,  otpeclally  t 
«!  layer,  teeing  that  eaeb  layer  it  out  off  fro 
raMrroir  ot  braioUne,  and  then  it  no  meani 
>g  oapOlary  attraotlon  for  re-moittening  aft 
a  baooming  dry.  Suppoalog.  your  daain  w 
Ioa  for,  aay,  ten  flat  flsmee,  now  long  will  oi 
rging  with  benialine  lartE  Beoauaa  If  it 
saaaty  to  dally  moisten  tbe  ootton  wool  in  tl 
ra  by  refilling  from  the  top,  it  haa  ocourred 
that  a  (light  ImproTament  to  meet  thli  ai 
ht  be  airaURed  by  paselng  a  luse  cotton  wii 
D  each  tray  down  to  the  raactTofr  of  beniolln 
1  not  ootton  wool  attar  a  time,  by  It*  own  welgt 
ime  too  aolid  or  denaef- WooLWlUE  Qu. 

■6896.1- HaatlaK  Boom  with  HaMn.— It 
oult  loflTe  "NoTloe"  theintOnaatlaohe***] 
1  aMuraoy  upon  the  detoik  fumiihed.  He  wll 
'•rer,  reqidn  aboot  Ihirty-aigU  ITfL  Ingtl 
in.  tripe,  wblob, with  tbe  beodt,  wiU giriaSoi 
!t.  run.  Steam  at  aa  low  a  preaaun  a*  1011 
rbe  used,  bnt  it  he  oan  obtain  Idb.  or  601b.  i 
ih  the  better.  Tba  pipe*  ahould  be  placed  nndi 
floor,  and  about  one  quarter  the  area  of  it  at 
it  turthcat  from  tha  cold  air  inlet  ahould  ba  pa 
tad,  10  that  the  heated  air  nay  atoend.  A(t< 
log  through  the  ra —  **■ ••* — j  .i..i.™i 


tn  lodeflnitaly  large  nnmber  ol  laran,  the  (ndef. 
unaU  intarral  of  time  ooanpled  by  one  of  aoch 
layen  In  datocndiog  through  ahaight  equal  ita  own 
tbloknem— i  e.,  for  the  discharge  of  one  ot  mdi 
layera— [a  obtunad  by  conation  (i; 

the  head  to  n 

_    .     ig  inappradal 

let  dy  repraaant  mob  alayu,  silnatei^t  a  height  y 
.», — 1 .- ...--.v._j. jonibaha 


tha  dtitanoe  J  a  being  inappreciable.  In  Fig.  1', 
let  dy  repraaant  mob  a  layer,  silnatei^t  a  height  y 
(hove  c.gT.  otopcaiog;  thtotherdlmentioni^-' — 
w  glnm  m  quaatlan : 


ToL  of  layer  =  _21 .  i>  .  rfy  oBb..tt. 
rea  of  opauing  =  -|!  ^    «q,(t. 

-\/ii7i-S  074  v'vft.  perM 


raloo.  of    deMsent) 


Conatant  -    87 

4-  X  '''•''; 


i  w«  iatagrato  tha  above  expremion  we  obtain  fta 
rhds  time  (  required  for  the  tcmcI  to  •nptr 
laalf-l.e.. 


rm,  the  moiatoied  air  thou] 


4U7o  -1 
■=  67-SS .  A)  . 


The  above  result  It  juat  double  that  obtained  t^ 
'  Waiv  Bovlr,"  and  provci  what  wta  pdnlad  oat 
y  "M.I.C.E."inhisiolaUon.— C.  Mo +. 

[66026.]  — TruelAr  Btlndatone. —  Haa  not 
'f^ir  Dealing  In  Monopoly,"  who  sayr  be  fa  a 
Mtentee,  allowed  hia  feeling*  to  get  the  better  of 
lis  judgment  f  If  be  knew  so  mncn  aa  hanowdii> 
iloeea,  why  did  he  aik  for  the  Information  io  our 
lolumna  F  Now,  I  luggcat  a  oonunon — yen  com- 
lon— rough  alide-rest,  carrj^g  apiece  ot  carbonado 
t  the  end  ot  an  Iron  tool.  Tbii  will  true  np  any 
'      -     sof  any  kind,  whether  Ncwcutle,  Welsh, 

y!-Z,T.X. 

-  Tmelng    Orlndatons  —  PaAanb 

A'TO*     ■\»Wiai.      WRQH&     i*.    "OSi,    "!^^<~ 
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bil* 


miniitM  to  fill  the  ftame  with  a  4iii.  lapplj  pipe  let  into 
the  ride  of  reeeiTer  if t.  from  the  top.  Haw  moeh  time  ia 
reqnhred  (oat  of  the  18  minuteii)  to  fill  the  top  4ft., -when 
the  wnttr  le  abore  the  orifice  of  rapply  pipe.— J.  B. 

rfi6i&Ll— Boriaff  lAthe  Haada.— To  "Ivticta." 
>-Ih  No.  1.U80,  Vul.  XU,  iMKe  479,  Qoery  6&690,  yon 
ptomieed  to  ahow  me  throngh  theee  oolnmne  the  beet  way 
to  bore  a  pair  of  Siin.  centre  lathe  heade  (for  oentiee  and 
back-gear  spindle)  in-  a  3Ain.  centre,  ein^le-epeed  lathe 
with  an  ordinary  small  slide-rrst.  I  hare  patioitly  looked 
for  the  fulfilment  of  your  promiM  in  this  paper  since  the 
iarae  of  the  above  number ;  but  mv  search  has  not  yet 
been  rewarded.  ^iU  you  please  reply  to  the  aboTe  query 
at  your  earliest  conveniebce,  iind  oblige  1— Uvcas. 

[661fit.]— Temparlnff  Steel.— I  have  been  trying  to 
hairden  some  email  tools,  but  cuanot  aooceed  to  g«t  them 
abore  the  blue  temper;  I  headed  them  in  a  bright  coke  fire 
and  quenched  in  water.  I  alao  tried  aalt-and-water,  but 
with  the  same  result.— Ukcas. 

[56168.]— Test  for  Oils.- Can  any  of  our  contributors 
giTC  me  a  method,  at  refer  me  to  some  reliable  work, 
whoeby  I  can  tell  when  I  get  pure  oils,  say  of  sperm, 
oUTe,  galiipoli,  malaga,  south  whale,  lird,  neatafoot, 
aultakal,  mineral,  linseed,  and  cottonseed  oila.  I  do  not 
mind  going  to  some  expense  to  be  able  to  find  when  the 
oil  ia  genuine.  The  s.g.  and  price  paid  does  not  always 
prove  that  there  has  been  no  doctoring  in  the  oils  we  buy. 
I  find  many  usera  of  oil  uncertain  about  the  oils  they  use, 
and  will  be  glad  tj  aee  an  anawer  to  the  above.— W.  B.  P. 

[66154.]— Worklnpr  Strain.— Imagine  a  piece  of 
aniiealed  AIn.  round  ahear  steel  resting  on  two  supports, 
three  inch  s  apart :  what  wdjrht  would  it  safely  bear 
avuipended  from  the  middle !  What  would  be  the  break- 
ing atrain  7— F.  Sbaboh. 

[66166.]  — Dr7  Bot.  — Host  of  mv  fumitore  it 
ruthlessly  attacked  by  a  small  insect  that  boree  deep 
eireolar  holea  into  nearly  all  deecriptiona  of  wood.  Bhould 
be  thankful  for  a  cuie  ;  have  tried  par«fllLn ;  but  it  aeema 
only  effeotive  for  a  abort  time.  What  ia  the  name  and 
the  haUt  of  the  peata  1— F.  Sbabch. 

166166.]- Chemical  Aoticn  in  the  Bichromate 
Battery.— I  ahall  be  glad  if  any  of  your  aoientiflo  con- 
tributora  will  explain  aa  f ar  aa  poasible  the  Lhemical 
actfona  that  take  place  ia  a  bidiromate  battery  during 
work,  atatinff  what  are  the  aalta  formed,  why  the  aolntion 
beeomee  Uaek,  and  if  any  pracCioal  uae  can  be  made  of 
xefoae  liquor.— J.  T.  S. 

[66167.]— BdiBon'e  Electric  Pen.— Would  any  of 
your  numerona  readers  inform  me  as  to  whether  or  not  T. 
A.  Bdiaon  renewed  hia  patent  for  hia  electric  pen.  after 
that  taken  out  in  1876 1  I  have  heard  through  im- 
perfect sourcea  that  £di»on  waa  refused  a  renewal  in  a 
law  caae  in  which  a  patent  for  a  telephone  wae  mixed  up 
withit-B.B.a. 

S66166.]— Injector.- 1  have  got  an  injector  to  fit  on  a 
l(-r ;  but  I  may  aay  that  the  injector  ia  Yaughan  and 
Stubb'a  patent,  it  haa  only  one  inlet  and  one  outlet,  and 
haa  the  appearance  of  a  common  stop  valve  ;  and  I  can't 
aee  how  the  water  can  be  thrown  into  the  boiler  with  it. 
PerfaiqM  aome  rvader  that  haa  aeen  them  at  work  will 
aaaiat  me.— Rax. 

r66U0.]-Kodel  Enffine  (Boiler  and  Boat)  - 
To  **  IxTiCTA."— I  have  a  ptur  of  engines  l^in.  bore,  2in. 
stroke.  Would  yon  be  kind  enough  to  tell  me  what  biae 
the  boiler  ouRht  to  be,  and  how  beat  to  make  it  ?  Also, 
dimensions  of  boat^nd  whether  T^hould  cut  it  out  of  the 
eolid  at  bui'd  it ;  the  engines  from  bedplate  to  •ylinder 
eoveia  are  llin.  high.— Bex. 

[66160.]  -  Planinir  Machine.— I  have  a  hand 
plaaing  machine  with  bed  XHn.  lonff  and  lOin.  wide.  Can 
I  have  a  quick  rttum  made  ao  that  I  need  onlv  to  turn 
the  crank  nandle  in  one  direction  t  The  machine  has  three 
spindlea,  the  let  apindje  haa  a  pinion  about  Uin.  diam.. 
with  16 teeth,  which  geara into  a  wheel  7in.  with  TOteeth  ; 
on  Snd  apindOe,  pinion  and  wheel  are  onodde  the  bed,  in 
centre  of  ted  apindle  ia  apimon  yiin.  diam., with  24  t«eth, 
gearing  iiith  another  of  aame  oiameter  and  number  of 
teeth  on  8rd  apindle,  which  geara  with  rack ;  8rd  apindle 
ia  only  for  the  purpoee  of  reaching  up  to  rack.  Th* 
bearinga  are  conical  aa  in  a  lathe ,  and  adjusted  by  lock 
anta— F.  SBAxsaPKAB,  Dreeden. 

[66161.]— Telesoope.—What  number  and  kind  of 
lenaea  are  required  for  an  aatronomiaal  telescope, 
minifying  1S6,  object  lena  Uin.,  foeua  4ft.  or  4ft.  6in. ; 
ana  ia  there  any  great  difficulty  in  making  audi  a 
teleacope  f— F.  BBAKBapiAa,  Dreaden. 

[56162.]  —  Kodel  Footplates.  —  How  are  the 
diamoni  »hap-d  pattema  made  on  the  footplatea  for 
modela  of  marine  and  locomotive  enginei  t  I  hive  tried 
easting  the  platee ;  but  it  doea  not  anawer,  aa  the  platea 
must  bend.  Have  also  tried  corroding  them  with  aeida 
to  no  purpoee.- F.  BnAxasPBAa,  Dreaden. 

[66168.]— Kandrel.— I  have  bent  the  note  of  my 
mandrel ;  can  it  be  act  right— if  ao,  how  !-F.  SBAxaapaAB, 
Dreaden. 

[66164.]  —  Ajppleffarth  Battery.  —  Could  aome 
pnotical  friend  writie  by  poet  and  tell  me  how  to  re- 
charge aa  Applegarth  battery  for  electric  bellf^JoHa 
CoLLxr,  Salop  Mouse,  Qneen*»-road,  Aberystwith,  WaIos. 

[66 166. 1 -Wee  vile.— I  should  like  to  hear  of  some 
remedy  for  staying  the  ravages  of  theee.  I  have  them  <n 
a  bedatead,  and  nave  taken  it  down  and  aoaked  the 
parte  with  paraffin  and  af  terwarda  stopped  the  holes  with 
red  lead,  but  to  no  purp«iee.  I  have  tnem  also  in  some 
naves  which  I  purpose  using  for  wheela.— SarMoua. 

[66166.]— Damp  Worskhcp.— Out  of  a  back  yard 
I  made  a  very  spctdous  workshop  by  putting  a  flat  roof, 
which  reata  on  four  walla.  It  waa  made  flat  fbr  tiie 
Durpoee  of  storing  c-atei*.  &c.,  on  the  top ;  but  althoogh 
It  haa  been  twice  covered  with  a  aolution  of  tar  and  ateel 
fllinfra,  thtn  asphalted,  and  twice  had  a  Jin.  coating  of 
Portland  cement— it  lets  through  the  rain  and  apoila  the 
tools  in  the  shop.  Biae  of  it  Is  14ft.  by  26ft.  and  the 
wood  used  in  its  construction  is  planka  14ft.  long  by  Tin. 
by  Sin.  covered  with  |in.  floorboarda.  Won  d  a  coating 
of  boiled  pitch  cute  it,  if  we  covered  it  with  planka  to 
prevent  fcun  melting  it  and  walking  on  it  cracking  it  I 
Have  apent  ovt  r  £4  on  it,  and  now  want  to  cure  it  in 
the  cheapeat  way  poaaibliB,  aa  it  ia  only  a  temporary 


[66184.]-Tranafer  Flaid  tor  Bii«ra^ 
Would  any  oorxeapondeat  tell  me  if  then  Many  she 

that  wonla  prodooe  aa  Improsaioa  or  eopy  fknnce 

ingat-T.F. 

[66186.1-Aetro.  O.0.'».-Woold  «i70Bf  §*• 
particulars  respecting  the  making  of  ftaid  laneia 
how  the  old  aatronomeradld  without  aofaionatieku 
CSaaaini  and  otheraof  hia  tune.— T,  P. 

[66186.]-Giim  for  ICioro.  SUdea^Iahool 
obliged  if  one  of  our  kind  readcra  wonld  give  me  a  i 
for  making  gum  for  attaching  labala  to  ntkroacope 
— anehaaia  need  on  postage  and  other  adheaive^ 
-A.B. 

[66187.]-To  Mr.  Bottone.-Woald  you  UaA 
me  with  the  following  ?— I  have  made  a  motor  wit 
of  Jonee'  laminated  armatnrea,  l^in.  diameter  aa 


depoait  ceaaee ;  it 
will  occaaionally  work  with  a  clBan  aurf  ace,  and  when  it 
does,  the  depoait  is  all  right.  I  have  tried  different 
battery-powers,  and  have  vhried  the  strength  of  aolution 
(cyanide  of  ailvtr),  and  aiaea  of  anodee  and  cathodes.  I 
have  done  a  lot  of  electro -gilding,  and  have  very  little 
difficulty  with  that.  Will  some  of  "  ours  "  put  me  right  t 
— AaoaxT. 

[66169.1-  Spectacle  Lenaee.— Can  any  one  tell  me 
the  meaning  of  the  formula,  preacribed  by  the  oonUat  T 
For  inatance,  I  have  a  pair  uf  convex  glasses,  formula  + 
1  D  i  another  of  my  familv  haa  —  4  D,  and  — 1*6  D. 
Do  theee  flgurea  relate  to  abaolute  meaaurementa,  or  to 
aome  artificial  acale  f  One  would  like  to  be  able  to  aeleet 
the  proper  glaaaes  for  oneself.  Also  is  there  any  real 
advantage,  and  if  ao,  what,  in  having  pebblea  (ao 
called)  inateadof  glasslenseet— Bal-va-cilui. 

[56170.J-Mnnlcipnl.— I  should  be  glad  if  aome  one 
would  s^ve  me  hia  oDinion,  whether  for  gtneral  examin- 
ing work,  and  alao  oellcate  work,  a  binocular,  or  aingle 
microecope  would  be  preferable.  Alao  please  recommend 
me  a  good  work  on  practical  mieroecopy  for  beginnera. 
— H.  T.  BAanBTT. 

Engine* 


—  To   •'IxviCTA,**   raox 

queries.    I  quite  underatand  the  rule  for  air  compreaaion. 


ereetiOB.    It  haa  a  fall  of  4in.  with  rain  channel  on  the 
long  aide.— TaicTCLB  MAxaa. 

[66167.1— Developer.— Aa  the  photographie  aeaaon 
ia  now  rapidly  advancing,  can  Iget  anv  aaaiatJinfie  T  I 
have  been  naing  Wratten  and  Wainwnght'a  developer 
(aa  per  laat  alounaok)- two  «raina  pyro,  and  tnree  drope 
each  diluted  ammonia  and  biomide.  is  it  a  very  alow 
develoyer  t— as  I  find  after  the  image  ia  out,  and  the 
detail,  ftc,  fairly  diaoemible,  the  ne^tive  appeara  weak 
and  oovercdbv  a  greyish  mist  after  fixmg,  although  sharp. 
I  do  not  think  they  are  over  exposed,  aa  they  are  rather 
long  in  coining  up.  How  long  ahould  a  C.D.V.  take  to 
develop  bv  the  formulre  t  I  forgot  to  aay  I  uae  Fry'a 
platea.— Jat  PaA . 

[66168.]-Electro-Platinff.— I  do  a  litUe  electro- 
silver  plating,  but  am  much  bothered  by  the  ailver  anode    

bec<nning  discoloured,  sometimes  with  a  brownish  film,  foog.  I  first  wound  it  with  4oa.~of  No.  2flac.  i 
and  at  other  timea  with  athlete,  bluiah- white  coating,  and  ^ff^  on  armature,  and  Iftlb.  of  No.  16  e.c.  oa  mai 
I  ilnd  that  when  either  of  tUece  takea  place,  that  the    i)nt,  with  the  idea  of  improving  it,  I  xewoiuid  it  wit 

aeema  only  by  a  fiuke  that  the  anode    of  No.  33  a.c,  and  81b.  9oa.  of  No.  18  cc. ;  tmt  cat 

it  with  two  quart  Bnnaena  I  got  leai  power  ^aa  1 1 
firat  with  the  aame  cells.  Would  too  ^dlyaar 
wire  I  have  on  juat  now  will  be  right  with  move  n 
powert  If  ao,  how  many  quart  blchromatea ahdl 
and  what  power  may  I  expect  t— LoasbbaiV. 

I6618&]-Pamp.— Wonld  aome  kind  reader  eoavi 
with  brlckworka  londly  give  abort  dewsiption,  wtth 
aketch,  of  a  aimple  pump  or  other  rtianaii  te  ] 
-about  6ft.  or  6ft.  of  a  lift-water  oat  of  brid 
holea  t— aomethiog  that  would  lift  a  oonaideiaUe  q« 
at  a  time  for  manual  power.— T.  Pluuxbtt. 

[66180.]-Brickmaklnff  Booka.— Waated,  i 
of  a  few  thoroughly  practical  works  oa  abovi 
which  would  give  deacriptlon,  with  plaoa  aad  d 
aiona,  of  beat  aort  of  up  and  down  dranght  k 

TBOMAa  PLUaXBTT. 

[66190. J-OlarVe  (Hta  Lamp8.--0an  any  i 
inform  me  whether  thoee  powerful  smoke-oonanmii 
lamps.which  are  fixed  at  the  Langham  Hotel,aie  mi 
a  ainall  acale  I— W.  C. 

.  166191.]— Electrotypinr-Can  any  of  our  vi 
inform  me  of  the  lateat  method  of  copyiDg  wood  t 
or  refer  me  to  work  (recent)  on  above,the  ooet  of  nee 
plant,  and  where  to  be  bought  T-ELBcrao. 

[6619t.]-MiAeraL-Can  any  reader  kindly  i 
me  of  the  name  of  the  above  from  the  fouoaingdi 
tion  t— Qliatening  white,  under  microaeope  Ilka  a 
tran^arent  aand;  heated  alightly  light  brown,  ii 
heat  neariy  black ;  inaoluble  m  oold  water ;  from  I 
water  white  opaque  gelatinona  depoait ;  aolnble  i 
i^uric  acid  ;  carbonate  of  ammonia  turns  aolution  bi 
xexxooyanide  of  potaaaium  blue,  with  white  dcpo 
bottom.— W.  O. 

166108.]- Eccentric  and  Oval  OnttlnffOt 
—Will  eome  correapoadent  kindly  either  tuaiA  m 
a  working  drawing,  or  aay  where  it  ia  to  be  met  wiU 
wiah  to  make  one  T— H.  Q.  B* 

[66i04.]-Z«ady'e  Colonial  OutAt.  — Om 
reader  give  reliable  information  as  to  a  naefnlous 
a  lady  going  to  the  oountry  parte  of  New  Zealand 
alao  wnat  aiae  of  packagea  are  more  oonvcnia 
luggage,  and  aay  hints  about  the  Toymiie  ?  Ia  fac 
usefnlftofbrmatioa  oa  the  aubjeet  will  oblige  aa 

RXAOXB. 

[66196.]— Oonanmption  of  Goal.— Woold  a 
our  readera  kinaly  inform  me  approximatsly  tfas  qa 
of  coal  cooanmed  per  day  of  14  hours  vpoa  aoms  i 
large  Atlantle-going  mau  ateamen,  soeh  as  the  Ai 
Ottffon^  Xeradu,  Ac  t— J.  L. 

[66196.1— Qae  Holder.— I  have  a  job  to  pat 
new  aheets  in  an  old  gaa-holder^  I  have  hMid 
apeeial  r*^^<«T  i*  requited  for  the  jointa.  WiU  aoi 
aay  what  ia  the  beat  thing  to  make  them  gas-tight 
riveted  t— Old  BuBacaiBSB. 

[66197.]— Boety  Water.— Some  moathssfo  e 
about  1,000ft.  of  black  iron  tube  from  a  Ugh-levcl 
aoroee  aome  flelda  to  a  dwelling-houae  eome  80fL  1 
Up  to  the  preaent  moment  the  water  haa  been  as 
that  it  ia  quite  unfit  for  use.  Oan  any  of  oarn 
suggest  a  remedy  that  wi*l  not  unfit  the  pavaing  tfa 
pipeafor  drinking  pnrpoeesi— F.  D.  A. 

[66198.]— Speed  of  Pump.— What  ia  the  qn 
apeed  at  which  I  can  drive  an  ordinaiytio.  braaal 
bucket  forcing  pump  Sin.  atroke  T  Would  it  be  po 
to  drive  such  at  199  or  180  atrokea  per  minute  f 
quantity  of  water  would  be  de-'ivered  at  each  of 
apeeda,  and  what  power  wxmld  be  required  to  lif 
force  a  height  of  6(nt.  (auction  included)  at  each  of 
speeda!  Wouldindiarubber  valvea  be  better  than  Ic 
at  auoh  ^eeda  T— J.  D.  A. 

[66199.]— Nickel.— Ia  this  much  harder  than  co 
and  what  ii  the  relative  hardneae  of  nickel  bcona 
copper,  uid  what  are  the  proportiona  of  tne  alloy  < 
niwel  DrooseT  Can  the  alloy  be  made  harder  or  i 
at  nlcaanre  by  uahig  different  pn^Kntiona,  aad  if  ao 
different  proportiona  t  If  theee  are  aecreta  of  tradi 
oourae  do  not  expect  a  reply.— Z.  Y.  X. 

[66200.1— What  ia  a  Diamond  Carat  P -Ft 
Bmanuel  a  book,  a  carat  ia  4  grains,  thtrefoce  a  dial 
of  S]  carate  ought  to  weigh  11  grains.  I  sent  one  c 
a  ring  to  a  manufacturing  jeweller,  aakiog  him  t 
how  many  carats  and  how  many  grains.  His  wi 
r»ply  waa— 9|  carata,  11  graina;  thua  he  agxeea 
Bmanupl.  But,  on  weighing  the  diamcmd  in  a  p 
chemical  acalea.  it  ia  found  only  to  wewh  8.70  gi 
My  deduction  ia  that  a  diamond  carat  1m  only  8 
8 1-6  graina,  and  not  4.  What  is  the  truth,  and  wl 
the  explanation  T  I  do  not  enter  in  the  gold  earat>  y 
the  term  haa  a  different  meaning- ▼  a.,  a  aota* 
which  baa  ao  manv  parte  of  pure  gold  out  of  each 
actual  weight  of  tne  article ;  thua,  6  silver  aad  IS 
is  18  carat  fine,  and  abeolutely  pure  gold  ia  S4  catal 
-Z.Y.  X. 

[66901.]— Fixing  Battery  Platea.— I  am  m 
a  oouble-crll  bichromate  battery  ananaed  as  IdUo 
The  outer  cells  are  square,  and  axe  plaeaa  ia  a  aek 
haa  two  uprighu  at  each  end,  between  whidb  a  em 
poiaed  board  »lidea ;  to  this  board  thp  pTif  eve  ii 
braaa  clipa  aorewed  downto  it.  TUsSDevenvtUa 


Aa  reffaids  the  gas-engine,  I  want  it  to  rralace  a  ainrie 
cylinder.  4iin.  bore  bv  6in.  atroke,  working  at  Bmb, 
Would  you  recommena  a  vertical  trunk  engine,  aingle 
acting— if  ao,  what  dimenaiona  T— or  the  ordinarv  inverted 
single  cylinder,  bke  Clerk*a  ;  if  ao,  what  a'se  T  I  have  no 
idea  of  what  siae  the  air-pump  ahould  be.  the  gaa  prea- 
aure,  or  what  vaJve  arrangemvat,  and  firing  gear  ia  to 
be  need.    Can  you  kindly  help  t— OAaar. 

[66179.]— Locomotive  Mechanics.  —  Suppoaing 
that  a  loco,  engine'a  eccentric  rod  had  not  been  nroperiy 
adjuated,  and  aa  a  consequence  ahe  had  a  lop-alded  eort 
of  a  beat,  and  auppoaiug  that  the  f  rwaxd  gear-rod 
wanted  ahortening  to  put  it  right,  would  it  be  neeeaaary 
to  lengthen  tiie  back.gcar  rod  t— Youxo  Havd 

166178.]— New  Battery.-Can  anv  reader  tell  me 
how  to  make  the  new  cell,  invented  by  Dr.  Pabet 
(Qormany)  !  I  believe  it  ia  an  iron  cell,  with  wrounht- 
uon  and  carbon  dipping  in  a  aolution  of  fcnio  chloride. 
-F.  a 

[66174.]— DiOBCope.—How  are  these  made  t  Ihey 
are  to  eiiable  a  person  to  aee  wh%t  ia  goiag  on  (at  an 
entertainment,  ic)  from  a  diatance,  by  meana  of  an 
objective  lens  and  electricity.— A. 

[66176.]— Books  on  Herbal  Medicine.— Can  any 
one  give  me  mfonuation  aa  to  the  moat  recent  and  beet 
worka  on  herbal  medicine  1  Not  mere  family  guidea,  but 
worka  that  will  enable  one  to  thoroughly  atudy  and 
maaterthe  aubjeet.— W.  M. 

[66176.]— Patent  Annealed  Iron.  —  Haa  any 
reader  of  the  **  £.M."  had  any  experience  with  the  new 
proceaa  of  annealing  cbill  and  other  iron  caatinga,  and  how 
they  make  their  chill,  and  what  kind  of  caatinga  they 
make  ?— MaLBOuaxs. 

[66177.1— Xarthenware.— Mr.  B.  Arlidge,  in  the 
**  jB.M.*'of  Feb.  6th,  referred  to  my  query  on  the  above 
aubjeet,  but  he  doea  aot  aay  what  ingredienta  are  need  in 
giving  the  white  oolour  to  earthenware,  before  putting  on 
die  lead  for  glazing  In  making  black  ware,  we  uae 
blaek  manganeee,  but  I  want  to  make  white  ware  aa  well. 
Any  information  that  Mr.  Arlidge,  or  any  othera  can 

gve  on  thia  aubjeet,  will  be  highly  appreciated  by— J. 
AYDOCK,  Mon. 

[66178.1— Qum  Jnniper>— Will  any  of  vour  readera 
kindly  inform  me  bow  to  diaaolve  gum  iumper— I  have 
tried  aeveral  jraya  but  faileJ,  and  oolige  /— Koila. 


[66i79.1-Bort.-WiU  "Z.  Y.X."  be  eo  kind  aa  to 
atate  if  bort.  carbonado  or  carbonate,  can  be  manu- 
factured, or  ia  it  a  natural  production  ?— CAasov. 

[66180.1  -  Maitini  -  Henry  Bifle.  —  Will 
'*  Armoorer  "  be  so  good  ms  to  explain  the  proper  way  to 
take  the  breeeh  action  of  a  Martini-Henry  rifle  to  pieces 
and  replace  aame,  and  what  ia  the  lubricant  uied.  it  ap- 
peara to  be  aome  thicker  tubatance  than  oil.— AxoTHaa 
BiPLaiiAV. 

[66181.]- Cheap  Achromatic  Oondenaer— Tb 
Ma.  NiLaoa.— I  ahould  be  gliul  to  make  acondenaer,  aa 
deacribed  by  vou,  if  you  mill  kindly  inform  me  what 
focoa  the  two  lenaea  ahould  be,  aa  I  preaume  they  ahould 
bear  aome  proportion  to  each  other.  The  hole  in  the 
atage  of  mv  old  upright  microaeope  ia  |in.  in  diameter,  and 
there  ia  onlv  liin.  epa:e  between  the  top  edge  of  the  mirror 
[when  inclmed)  and  the  upper  aurf  ace  of  the  atage.  I 
nave  tried  single  leasee  aa  condenaera,  but  without  advan- 
tage.— NoviGB. 

[66182.] -Sweet  Making.— Will  aome  kind  reader 
give  me  information  bow  to  make  aweeta  (brown  augar 
gooda)  quantity  of  w*ter  per  pound  of  augar,  and  how 
long  to  boil,  or  can  any  book  be  got  on  the  aubjeet  ?— 
Novica 

[6618&]— Force  and  Motion.— What  is  the  anawer 
to  the  following  question  ?— Given  a  rope  with  a  horae  at 
each  end.  The  horaea  ure  atarted  in  oppoaite  direotiona 
la  the  pull  on  the  rope  that  of  two  horaea,  or  of  <me  ? 
Similarly  in  a  ateam-engine,  ia  the  atrain  on  the  ovlinder 
cover,  the  aame  aa  that  on  the  pirton,  or  more  ?— T.  P.  L. 
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In  the  reports  which  hare  been  issued 
annually  for  many  years,  dear  and  un- 
mistakable warnings  have  been  given  over 
and  over  again  of  the  risk  run  through  ex- 
ternal corrosion  from  damp  seatings;  but  the 
jury  in  the  Beckenham  case  acquit  those 
responsible  for  the  careful  worung  of  the 
bouer,  declare  that  there  was  no  culpable 
negligence,  and  that  the.  defects  were  un- 
detected "  through  an  error  of  judgment." 
Com|>ul8ory  legislation  in  matters  of  this 
kind  is  very  naturally  disliked  by  everyone ; 
but  if  there  are  many  more  boiler  explosions 
like  that  at  Beckenham,  it  will  be  absolutely 
necessary  to  insist  upon  periodical  inspec- 
tions and  all  sorts  of  repairs  and  alterations. 
It  will  be  better  for  boiler  owners  to  take 
warning  in  time,  and  render  leg^islation  un- 
necessary by  doing  all  they  can  to  prevent 
explosions. 


SOUS   OH   CA8SE0BAIHS.-IL 

By  Da.  Rotbton-Pioott,  F.RS. 

Oonatmotion. 

ANYONE  attempting  to  design  a  Caisegrain 
must  first  of  all  <iiwn»i—  the  ridiculous 
notion  that  the  instrument,  when  in  working 
order,  must  he  so  arranged  tnat  tiio  focus  of  the 
small  convex  (always  behind  it)  must  coincide 
with  the  focus  of  the  large  parabolic.  If  we  call 
the  point  F  the  sidereal  focus  of  the  big  mirror, 
and/  the  point  where  the  focus  of  the  convex 
osdUates,  uiero  is  a  space  F/-*- 
A         ~        "  -  3  Y 

and  (/)  lies  beyond  F  by  a  space  F/.  And  the 
magnifying  power  of  the  whole  system  for  the 
same  eyepiece  varies  inversely  as  the  distance 
between  these  foci,  and,  as  it  is  a  variable,  it  will 
bti  well  represented  by  the  quantity  i\  It  is  next 
to  impossible,  when  the  foci  are  even  peif ectlv 
knoifn,  to  decide  upon  the  position  of  the  smaU 
convex  (/)  unless  its  distance  (;r)  from  F  be 
calculated  beforehand,  and  for  this  pui^se  I 
know  no  better  formula  than  the  followmg  ap- 
jiroximation,  carefully  determined,  on  the  suppo- 
sition that  convex  focus  is  one -fifth  of  the 
concave  focus. 

xj  a  0038 F  or  »  j^ of  F. 
If  the  convex  has  a  focus  only  i  of  F, 

*«  =  0069  F  or  =  ,^  of  F. 

1000 

This  algebraic  formula  is  approximately  true — 

Whence       »  =  a/I!*  + /•  -  ?_ 
And  if  F  =  6/,  taking  positive  sign— 

V    4       26       2       V     100 

IKMkgnifyiEkg  Powers. 

'rhe  moment  we  can  get  the  value  ef  x — i.e., 
the  distance  of  the  convex  focus  from  the  great 
ioons — ^viz.,  F/,  the  magnifvine  power  (M)  for  a 
given  eyepiece  with  focus  £  is  known — 


F 
2 


0-0S8F 


M 


E 


x/ 


Take  the  Melbourne  Cassegfrain  focus  F 
■  3(4ft.  ~  366in. ;  focus  of  convex  »  74*71in. 
Find  the  position  for  the  convex  Hurface.  The 
dist.  of  it  from  the  great  focus  is  ^  in  the  equa- 
tion (approximately). 

Tx  +  X*  t=f 

Solving  the  equation,  by  adding  to  complete 

the  square — 

^  +  Fx«/« 
F*       F* 


+  Fa;  +  1  -  /« 


Square  rooting — 


F« 
4 


F 


!•< 


±X/f'         4 
(The  plus  sign  only  is  required),  so  transposing — 


a/^' 


F^  __  F 
4         2 


Now,  in  the  monster  Melbourne  Gassegrain — 

■       /  -  74-71in.,  F  -  366in. 
Then— 

X  .y^(74-71)-  +  W  -  ^ 

.     -V&^^  +  3^481^'-  183 

«t/8d07l  -  183  -  197*6  -  183 
s  14*5,  the  approximate  position. 

This  is  correct  for  the  monster  telescope  at  Mel- 
bourne within  about  |in. 

The  Melbourne  t€descoi>e'8  concave  mirror  A  is 
3(>6in.,  and  small  convex  7l'74in.  focus;  while 
dist.  of  its  surface  ^m  great  focus  is  61  in.,  and 
from  its  own  focus  71*74,  leaving  the  difference 
X  ■>  18*71,  and  focus  of  eyepiece  E  ■  8*05  (I 
beliex'e  it  is  really  8in.). 

7       F    61    B  A 

Then,  the  magnifying  power  as  before— 

P     / 

M  a  366   X  71*74 
"  bU6  X  i3*71 
Taking  the  logarithms — 

log.  M  -  log.  366  +  log.  71*74  -  log.  805 

-  log.  13*71 

a  2*5634811  "  0-9057959 

1*8557614  -  0*1370375 


4*4192425 
-  1*0428334 


-  1  0428334 


M 


Example.  In  my  Gassegrain  the  lowest  power 
with  4^in.  eyepiece  and  28iin.  convex,  and  great 
focus  129in. 

129  ^  28J* 

IJ      T9 
a  30*3  X  5*82  B  176  neariy. 

It  will  be  observed  the  magnifying  p5wer 
changes  not  in  proportion  to  ther  focus  of  the 
convex,  but  as  the  ratio  of  this  to  its  distance 
from  the  great  focus. 

It  is  important  for  anyone  about  to  construct  a 
Oasse£pain  to  know  how  to  place  a  given  convex 
in  position  at  once  by  actual  measurement.  Of 
course,  if  a  vortical  rod  be  suspended  above,' the 
length  from  the  hinse  or  beJl  and  socket  measured 
to  Uie  surface  should  be  exactly  half  of  Uie  pro- 
posed focal  length  (/). 

•  (X  -  0*038 F  -  0038  x  129  -  4*902in., say 4-9.) 

Then  for  a  convex  of  one-fourth  the  focus 'of 
F  ■=  i  129  a  32i  r  B  -059  F  «  7-68. 


3*3764091 

And,  therefore,  M  ■  237*9,  which  is  1  per 
cent  leas  than  the  value  assigned  at  Melbourne 
240.    That  the  formula— 

E  ^x 

is  Sufficiently  near  is  quite  evident. 

For  my  Gasse^^rain,  A  being  centre  of  concave 
and  B  of  (/),  m  this  diagram,  AF  «  I29in., 
B/=  J  129  =  25*8im.  F/  -  a;  «  496;  and  BF 
(as  F  is  a  fixed  point)  -  B/-  F/==  25*8  -  4*9 
B  20*9,  SO  that  the  surface  of  the  convex  must 
be  placed  at  B  where  B  F  -  20*9in.  ' 

The  magnifying  power  »  I,  ."^ 
(If  8i  *=  E) 


129      25;8 

"3*       4*96 
-  191*5 


:ly. 


The  proiKirtion  of  foci — the  large  concave  to 
have  five  times  the  focal  length  of  the  small 
convex,  is  as  good  as  possible. 

In  viewing  the  convex  in  position  through  the 
aperture  in  concave,  the  reflected  image  should 


M  ■    F    /  ,  129 


F 


i?*-30*3 
7*03 


X  4-22-128 


spot  in  the  eyepiece  than  necessary ;  besidi 
stnicting  light  and  darkening  the  field  of^ 
The  small  convex  being  20*9in.  outsi 
beyond  the  convex,  a  cone  of  light  convei 
thither  will  almost  exactly  fill  the  convex 
light  coming  from  an  18in.  mirror ;  wif 
condition  t&t  the  convex  is  3  I-I6in.  ti 
meter.  A  verv  important  point  is  to 
down  the  size  ol  the  black  spot  on  the  eye 
In  the  case  just    given   the  diameter  ol 

a  =  ^-nearly  »  ^rd  of  an  inch. 
Whilst  the  final  pencil  has  a  diameter  o 

m  .  ^.   nearly,  which  darkens  about   --=■  ti 
10*')  ''  27 

the  whole  pencil. 

It  may  be  remarked  here  that  an  eyew 
7in.  focus  weuld  give  a  power  of  95  with 
brilliancy,  with  the  convex  of  28iin. 

The  field  of  view  for  power  190  would  be 

eo-tangent  1  minute 
magnify  mg  powef 

3438 
190 


0 


WB  18  minutes. 


This  would  embrace  rather  more  than  hall 
moon's  disc.  The  great  difficulty  in  this  fo 
telescope  is  to  keep  down  the  final  dia; 
of  the  moon's  image.  It  is  onl] 
lengthening  the  focus  /,  or  ahortenin 
this  can  be  done.  At  the  same 
it  should  be  stated  that  no  other  form  of 
scope  can  display  so  larg^  a  lunar  ima^.  I 
case  now  discussed,  the  size  of  the  imap^ 
sented  at  the  aperture  of  the  concave  mir 
just  about  5^  larger  than  would  be  produc 
a  Newtonian  of  tiie  same  parabobc  foci 
equivalent,  indeed,  to  that  produced  by  an  1 
matic  or  Newtonian  of  56ft. 

There  are  some  special  advantages  bdo 
to  this  virtual  focus.  The  moon  is  so  enom 
magnified  at  first  hand  that  a  very  low  eyi 
—especially  short-focus  photo*lenaee-~can  I 
ployed,  producing  remarkable  precision  of  d 
ti(m,  whilst  the  light  being  spread  over  so 
a  surface,  is  pleasantly  suMued  to  a  pearl] 
liance. 

(7b  be  eoHtimtid.) 


just  embrace  the  whole  of  the  convex.  If  the 
convex  be  too  large,  a  black  margin  will  be  seen 
all  round  the  convex,  which  causes  a  larger  black 


SOUB  Y.  LAMnrATSD  ARHATTT 

By  SxLnco  B.  Bottovb. 

CONTB ADICTORT  statements  have  ap] 
in  several  pubKcations  devoted  to  ele< 
matters  ae  to  the  relative  efficiency  of  soli 
lam^ted  armatures.  In  manufacture,  a  1 
ated  armature  ia  certainly  more  expensive : 
it  must  present  some  decided  advantage  ov 
solid  form  to  insure  its  adoption. 

In  order  to  decide  the  point  by  actual  e: 
ment,  the  writer  fitted  up  a  small  dynam< 
of  those  described  in  his  book)  with  71b.  0 
16  C.C.  copper  wire  on  the  fields.  Two  arma' 
each  l}in.  in  diameter,  Sfin.  in  length,  1 
channel  |in.  wide,  and  a  web  iin.  in  thicki 
one  (a)  solid,  weighing  13oz.,  the  other  {b)  I 
ated,  weighing  Ilea. — were  each  wound  wit! 
of  No.  20  silk-covered  wire,  and  then  soal 
melted  parafiln  to  insure  good  insulation.  ' 
were  hoth  mounted  on  spindles  of  the 
size,  fitted  with  similar  commutators,  as 
point  of  fact  rendered  as  identical  as  il 
possible  for  tnem  to  be  except  in  the  pd 
himination. 

When  the  solid  armature  {a)  was  fitted  1 
dynamo,  worked  as  a  series  machine,  it 
possible,  by  driving  at  a  speed  of  about 
revolutions  jper  minute,  to  bght  fairiy  wel 
five-candle  Swan  lamps,  arranged  in  parallc 
having  each  a  resistance  of  >i  ohms.  Ai 
speed  the  eleetromotive  force  was  about  10 
at  the  terminals. 

The  laminated  armature  (&)  was  now 
stituted,  and  on  trial  it  was  found  that  the 
candle  Swan  lamps  could  be  kept  brilli 
lighted  by  a  speed  of  2,000  revolutiopi 
minute.  On  adding  lamps,  and  increasiz 
speed,  it  was  found  that  six  and  even  sevet 
could  be  lighted  up,  and  at  3,000  revs,  the 
with  six  was  as  good  as  the  solid  armatun 
with  four.  The  electromotive  force  of  this  mi 
at  this  speed  vras  found  on  careful  measur 
to  be  about  20  volts;  and,  in  point  of  fi 
was  possible  to  light  well  three  ten-candle  I 
in  parallel  arc  each  of  !20  ohms  resistance, 
regard  to  heating,  (a)  rose  from  a  tempecat 
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>der  to  Tsnder  the  expa^mentt  mora  oon- 
.  two  sxactl^  nmilar  motara  vera  fitted 
ra  4t  oH  Twuita  excspt  in  ths  amutniaa. 
inatarM  (a)  aud  (£}  were  fitted  to  theM 
,  but  w  M  to  be  intercbangeaUe  at  will. 
ami  diffaence  wu,  however,  deleted  in 
d-nugneta.  Thssa  two  mot<»fl  were  con- 
□p  in  wriea,  but  bock  to  front,  M)  u  to 
ttiying-wheeli  to  run  in  oppoBte  direc- 
The  two  driTing-wheeU  were  then  joined 
!r  by  an  endleia   Iwnd,  and  tha  moton 


the  wme 


ttery(80 
both  at 


orient  dicnlated  round 

remit  was  that  the  motor  fitted  with  the  , 
ted  {t)  armature  lie^san  to  reTolre,  dragsmg 
armature  (a],  which  wai  thna  obliged  to 
in  a  direction  oppoaite  to  that  in  which  it 
peUed  by  its  own  flald-magneta. 
vhat  may  this  superiority  be  attributed  f 
ily  three  cauau  are  at  work  nmnl- 
)ly. 

lie  iheet  iron  from  which  the  laminated 
ire  waamade  ia  softer,  more  frsefrom  cartMO, 
rer  than  it  ie  poeBible  for  caat  iron  to  be ; 
noie  rapid  and  more  perfect  magnetiaatioii 
maonetuation. 

lie  lamination,  and  conaeqnent  wpaiatioii 
^poTtiona  of  the  armatnr«,  prevent!  the 
ton  ol  the  Foucault  current* ;  therefora 
n  cone  doea  not  get  heated. 
lia  intersticea  between  the  lamjnationi,  b; 
ig  the  pamage  of  air,  help  to  keep  tiu 
US  cool ;  and  the  coolneu  of  the  armatuM 
I  the  c<MuiactiTity  of  tha  wire,  and  oonae- 
y  the  efficiency  of  the  machine. 
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OocnlMtiwia  af  (ABd  a  naar  ft»proMb  t«)  TtMd  Stara  by  tha  3 


t  A  near  approach. 


Jupttofa  B«t«mt«B. 


araOa. 

Kght 
AKien- 
■ion. 

DeoHna. 
tiok 
North. 

fiidereal 
time. 

2  20-77  „ 
0  57  16  „ 
.«  41-79  " 
>8  SG-36  „ 
17  3B4t  „ 

h.  m.  i. 
•  43  SS 

13     1 
1  I*  2fi 

1  33  62 

1  57  IB 

2  18  IB 

Us  '4 

e  37  S3 
S  SB  fi3 
10  16  63 

12  0  39 

13  3*  27 

h.M.     1. 

•  40    3-2( 

0  58  41'9I 

1  19  27-7; 
1  3*  10-41 

1  GB  63-21 

2  18  86-t: 

Ec  Edipae ;  Oo  Ooonltatiaa ;  Tr  Traniit  of  Satellite ;  8h  Transit  of  Shadow ;  D  Diaappeaianoe ;   . 
B  Beappeaiaiuie ;  I  Jngreaa ;  E  Tgrtm.    1^  printing  of  a  phenomenon  in  itatia  inificataa  that 
ita  TiaUnlity  i«  nodend  doubtful,  either  by  the  Dngbtoeas  of  the  twilight  or  by  Jupiter's  proximity 
ta  the  horiiem. 


method  of  finding  the    Local  Siderea 

at  Mean  Noon  at  any  other  Btation  wil 
Bdonp.  365  of  Vol.  XL. 
loogh   the   aunipet   iriaximuTn    haa   noi 
,  interesting  gronpa  of  spots,  facnlte,  &13, 
oa  to  reward  the  asaiduoua  observer. 

Zodjaaal  light  may  still  be  sees  doiinf 

■       ■     •  -  -      jnth. 


Ia  an  Evening  Star  up  to  the  27th.    At  3  a.i 
on  the  S8th  be  come*  into  inferior  coajimctti 
with  the  Sun,  and,  of  oonrae,  atterwardi  t»vi 
totheWett  of  him,  and  becomca  a  Honiag 
Btar.     He  attaiaa  bis  greatest  elongaliaii  Eoist 


(19°  16'J  at  2  a.m.  on  the-Sth,  and  is,  during 
uie  first  ten  days  of   April,  excellently  situated 


pick  the  [danet  up  above  the  Western  noriion 
with  tha  naked  eye. 


st  part  of  the  monUi 
Thai 


« 


I  her  Last  Quarter  at  2h.  42-£m.  in  thi 
oon  of  Ae  7th,  and  is  New  at  Bh.  Bl-4m. 
in  the  16th.  She  wiU  entar  her  FirsI 
tt  at  Ilk.  20'2m.  at  night  on  the  21st 
I  Fall  at  Sh.  ll-3m.  in  the  morning  of  thi 


Of 

th. 

Moon's  Age 

atNoco: 

Sauths. 

Days. 

15-S 
20-8 
25-S 
1-3 

e-3 

11-3 

h.     m. 
1      S-1  a.B>. 
B     «-8    „ 

■  9     0-0    „ 
1    ID'S  p.m. 

8       0-0     „ 

!•    14-2    „ 

17  4»-8 

18  SOS 
17  36-2 
16  4B-» 


I  If  oon  win  be  in  conj  unction  with  Mar 
ijn.  on  the  14th ;  with  Venus  at  8  p.m 
I  same  day  ;  with  Mercury  at  7  a.m.  01 
Xk  i  with  Saturn  at  1  a.m,  on  the  19th 
ith  Japiter  at  7  p-m.  en  the  23rd. 


The  path  indicated  by  the  above  Bphei 

commences  where  Cetns,  Pisces,  and  Axias  are 
oontermijioas,  and  extends  into  the  last-named 
constellation.  On  the  same  day  that  he  comes 
into  inferior  conjunction  irith  tha  Sun,  he  will, 
at  7  p.m.,  be  in  oonjonction  with  Vanui — it 
needless  to  say  invisibly. 


position  for  the  observer.  She  is  immened  ii 
the  glare  ot  lanlight,  and  the  diameter  ol  he 
practically  circular  disc  dwindLee  bom  98" a 
the  beginning  ot  April  to  9  6"  by  the  end  of  it. 


Hence,  atartiog  frem  Piacce,   Venni  travels  - 
Boroas  the  North-Weat   course  ot    Cetps  into 


Is  invisible.    To  those  who  care  to  look  at  the 
Minor  Planets, 

Oerea 
Comes  into  Opposition  to  the  Sun  on  April  Sod, 
and  is  hence  well  situated  for  observation.  Our 
Ephemeria  is,  as  usual  in  these  cases,  tot  tan- 
day  intervals  only.  The  planet  shines  ac  a  7th 
magnitude  star. 


;  12  32-2  p.m 
I  U  4i-2  „ 
'  lU    50-7    ,, 


ENGIIBH 


the  22nd  she  will  be  a  Tery  little  more  than 
1|*  South  of  c  in  that  conBteUation. 

Pallaa 

Wai,  as  stated  on  p.  553  of  oar  last  volume,  in 
opposition  on  March  17,  so  that  she  may  stUl  be 
well  seen  during  the  earlier  part  of  the  night. 
She  presents  the  appearance  of  a  bright  7^ 
mag.  star,  of  a  yellowish  tint. 
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Day  of 

Month. 

Bight 
Ascension. 

Dttdination 
North. 

Souths. 

1 
11 
21 

h.    m. 
11  61-1 
11  46-0 
11  43*2 

U     56-2 
14    61*9 
17      6-3 

h.    m. 
11     9*3  p.m. 
10  24-9    „ 
9  42-7    „ 

Starting  from  the  confines  of  Virgo,  Pallas 
will  travel  into  Leo.  She  will  be  almost  exactly 
li'*  North  of  ji  Loonis  on  the  18th. 


Juno 


Will  be  in  opposition  to  the  Sun  on  April  15th. 
Iler  light  is  of  an  orange  cast,  and  she  looks 
like  an  eighth-magnitude  star. 


05 


Right 
Ascension. 


Declination. 


Souths. 


1 
11 
21 


h.  m. 
14    3*8 
13  65*« 
13  47-7 


I  85-3  S. 
0  11-9  „ 
0    67-4  N. 


h.   m. 

1  26*5  a.m. 
12  84.1  p.m. 
11     4G-9 


tt 


Juno  is  in  Virgo,  too,  in  a  blank  part  of  the 
sky.  On  the  nights  of  the  10th  and  11th  she 
may  be  fished  for  a  little  more  than  2**  South  of 
r  Yirginis — a  wide  and  unequal  double  Star. 

Jnpitar 

Is  approaching  the  West,  but  is  still  king  of 
the  night  sky.  Ue  should  be  observed  as  soon 
as  it  is  dark  enough,  in  order  to  be  seen  to  the 
greatest  advantage.  His  ang^ular  diameter 
slowly  decreases  from  39*6'  on  April  1st  to  36  5 
on  the  last  day  of  the  month. 


1 

6 
11 
16 
21 
26 


Bight 
Ascension. 


Declination 
North. 


Sonths. 


h. 

9 

9 

9 

9 


m. 

5b*u 

55*4 

64-7 

54*2 


9     64*0 
9     54*2 


13 
13 
14 
14 
14 
14 


< 

1    h. 

m. 

52-4 

9 

15*0  p.m. 

57-3 

8 

54*2    „ 

0*7 

S 

33*8    „ 

2*4 

^ 

13*7     „ 

2-5 

7 

53*8    „ 

1*1 

7 

34*3     „ 

As  shown  by  the  above  Ephemeris,  Jupiter 
will,  to  the  naked  eye,  remain  sensibly 
stationary  in  Leo,  a  little  to  the  West  and  Nor^ 
of  Begulus. 

Saturn 

New  souths  in  bright  dayliffht,  sets  soon  after 
midnight  at  the  beginning  of  the  month,  and, 
of  oourse,  sooner  and  sooner  every  night.  We 
last  month  intimated  our  intention  (Vol.  XL., 
p.  553)  of  discontinuing  our  Ephemeris  of  him  ; 
out  as  he  may  still  be  seen  for  a  short  time  after 
dark  in  the  West  and  West-Xorth-West,  we 
subjoin  one  for  the  first  half  of  ApriL 


hours  of  the  night.    His  angular  diameter  of 
i"  remains  nnalt^ed. 


1 
6 
11 
16 
21 
26 


Bight 
Ascension. 


h. 
12 
12 
12 
12 
11 
11 


m. 
2*7 
1*9 
1*2 
05 
59*9 
59-2 


Declination 
North. 


0 
0 
0 
0 
0 
0 


33*3 
38*2 
42-8 
47*3 
51*4 
65*2 


Souths, 


h. 
11 
11 
10 
10 

9 

9 


m. 
24*9 

0 
40 
19 
69 
39 


•4 
•0 
•7 
•3 
•0 


p.m. 
i> 

>> 


Hence  it  will  be  seen  that  Uranus  is  travelling 
through  a  short  retrograde  arc  away  from 
17  Yirginis,  and  in  the  direction  of  /3  in  that 
constellation. 

Neptnne 
Is  invisible. 

Bhootinff  Stars 

Should  be  watched  for  from  the  19th  to  the 
21st,  and  notably  on  the  20th.  A  look-out 
shoiUd  also  be  kept  from  the  26th  to  the  30th. 

Oreenwioh   Mean    Time    of     Southing   of 

Klne  of  the  Pxinoipal  Fixed  Stara  on 

the  Kiffht  of  AprU  let,  1886. 

Souths. 
Star.  h.  m.    s. 

/iJOancri  7  29    1*96  p.m. 

i  Ursffi  Majoris  . .         ..89  68*62  „ 

a  Hydro)  8  40  3008  „ 

Begulus  9  20  4215  „ 

a  Urso}  Majoris  ,.         ,,  10  14  66*40  „ 

5  Crateris         10  31  61*61  „ 

€  Corvi 11  22  20*74  „ 

a  Conum  Vonaticorum  ..12    8  38*86  „ 

SpicaVirginU 12  37     1*70  „ 

The  method  of  finding  the  Greenwich  Mean 
Time  of  Southing  of  either  of  the  Stars  in 
the  above  list  for  any  other  night  in  April, 
as  also  that  of  determining  the  local  instant  of 
its  Transit  at  any  other  Station,  wUl  be  found 
on  p.  356  of  Vol.  XL. 


?^         Bight     '   Declination 
js  S   •  AsceusLon.:      North. 


21 


Souths. 


h.    m. 

• 

• 

h. 

m. 

1 

'     5     12*6   1 

21 

52*9 

4 

31  -8  p.m. 

6 

5     14*3   1 

21 

55*7 

4 

13*9     „ 

11 

5     161    ' 

21 

68*6 

3 

56*0     „ 

80  that  Saturn,  during  the  short  remaining 
time  of  his  visibility,  will  continue  at  the  right- 
hand  extremity  of  the  base  of  the  rudely 
isosceles  triangle  which  he  forms  with  fi  and 


COMPOTIHD  SYE8  AVD   MTTLTIFLE 

IMAGKS* 

MY  mioroacopioal  recreatioDS  the  past  summer 
were  directed  maialy  upon  the  struoture  of 
the  compound  eves  of  insects,  not  so  much  for  a 
definite  scientific  purpose,  as  with  the  praotioal 
object  of  disoovermg  what  insects  have  eyes  ttiat 
are  the  most  serviceable  for  showinff  midtiple 
imai^  under  the  microscope.  The  results  thus  far 
obtamed  are  far  from  exhaustive ;  yet  I  have  fallen 
upon  some  curious  features  in  the  struoture  of  these 
organs,  which  may  possess  the  interest  of  novelty 
to  an  audience  not  composed  exclusively  of  ento- 
mologists. 

These  compound  eyes,  oonsiitin^  externally  of  a 
great  number  of  lenses,  sometmies  exceeding 
twenty  thousand,  set  in  a  framework  of  convex  or, 
often,  hemispherical  form,  have  a  range  of  vision, 
or  *'  angular  aperture,"  very  much  larger  than 
could  be  commanded  by  a  simple  eye  of  ue  same 
convexity.  For,  while  the  simple  eye  could  form 
correct  miages  of  those  objects  only  which  are 
situated  within  the  range  of  rays  passing  through 
its  optical  axis,  the  minute  leniBes  composing  the 
compound  eye  may,  many  of  them,  receive  light 
from  a  horizon  as  low  down  as  tlM  base  of  the 
entire  set,  if  not  lower. 

In  some  species  of  Neuroptera  the  head  is  nearly 
cylindrical,  and  is  placed  withits  axis  transverse  to 
the  axis  of  the  insect's  body.  As  the  eyes  oon- 
stituting,  of  course,  the  extremities  of  the  cylinder, 
have  a  diameter  exceeding  that  of  their  support, 
and  are,  besides,  hyperhenusphericaL  th^  give  to 
the  head  the  appearance  of  a  dumbbell.  Were  one 
of  these  insects  placed  at  the  oeotre  of  a  hollow 
sphere,  it  ouuld,  undoubtedly,  see  at  the  same 
moment  every  point  of  the  sphere's  interior 
surface. 

«Tbe  GfHnui,  or  water-beetle,  which  may  be  seen 
sporting  on  the  surface  of  still  vratsr  in  summer, 
has  the  unusual  number  of  four  compound  eyes. 
Besides  the  usual  pair  on  the  upper  and  fraital 
part  of  the  head,  set  in  the  under  side  of  head  is 
another  pair,  looking  directly  downwud  and  com- 

~  ttely   Bubmerged  —  "  water-immersion  "    eyes. 


;Tauri. 


XXranua 


Is  Sim  capitally  placed  for  the  observer,  and  is 
in  his  best  position  during  the  most  convenient 


fti 


utility  of  this  aiiangement  is  readily  seen. 
Its  anatomy  I  have  not  myself  examined ;  but  I 
have  somewhere  heard  or  rcMthat  the  two  eyes  on 
each  side,  though  separated  extemaUy,  are,  in  a 

*  B7  J.  D.  Htatt,  from  the  Journal  of  the  New  York 
lOaoMODloel  Sofltetv. 


measure,  connected  intenudly.  The  Gyrim 
only  example  of  this  peculiar  atmotnre  tl 
come  under  my  observation. 

To  those  who  admire  oolour,  a  micra 
observation  of  the  eyes  of  livinsr  inseota,  os] 
those  of  the  order  Diptera,  and  of  the  ni^ 
Lepidoptera,  wiU  be  fruitful  of  dBUgfA.  ] 
eyes  of^  these  insects  display  an  endlew  va; 
colours  which  vie  in  oriliimn^  witti  tli 
lustrous  of  the  **  bright  Jewels  ox  the  mine.' 
the  death  of  the  insect,  however,  the  colo 
diMppears. 

In  mounting  oompound  eyes  for  the  pa 
showing  multiple  images,  the  first  step,  tlU 
fully  washiog  the  interior  of  the  comaa.  is 
the  cornea  fiat,  so  ttiat  all  the  lenses  may  lie  ai 
as  possible  in  the  same  plane.  But  as  thii 
tion  necessarily  occasions  either  a  breakiiig  < 
ing  of  the  cornea,  I  cut  out,  with  a  smal 
made  for  the  purpose,  a  circular  disc  no 
than  can  be  pressed  flat  without  disfcorlid 
facets.  In  punching  out  these  diaos^  a 
cutting  gives  two  circular  pieoes,  showing  i 
cornea  is  double ;  and  in  the  eyes  of  Ciemda^ 
cutting  gives  three  separate  discs  showing 
set  of  lenses  in  the  cumea.  Each  aet  oou 
witiiout  doubt,  an  achromatic  combination 

In  some  of  the  Diptera,  partioularlj  of  tk 
Tabanut,  or  horse-fly,  the  lenses  of  tha  up 
anterior  part  of  the  eye  are  much  larger  tat 
situated  below  a  median  line.  A  disc  cut  fi 
of  these  eyes  in  such  a  way  as  to  include  a  : 
of  the  upper  or  larger  facets,  and  also  100 
lower,  shows  that  the  larger  facets  have  1 
twice  the  diameter  of  the  smaller,  or  foi 
their  superfloial  area.  A  still  more  tern 
feature,  no  wever,  is  the  difference  in  foons  t 
the  larger  lenses  and  the  smaller.  For  upon 
tlds  part  of  the  eye  upon  the  stsigea 
microscope,  and  adjusting  the  fooos  for  11 
images,  1  found  that  the  larger  lenses  form  ] 
at  a  plane  considerably  above  the  f  oc«l  pUa 
smaller  ones.  From  this  fact  it  woold  appi 
these  insects  are  furnished  with  eyes  of  twu  vi 
corresponding  to  our  long-sight  and  ahoi 
spectacles ;  in  ottier  words,  .telesoopio  and  ; 
copical  eyes,  the  telescopic  looking  ti^wa 
forward,  and  the  nuorosoopical  downward, 
economy  of  such  an  optical  struoture  in  a  p 
insect  which  seeks  its  prey  at  a  distaao 
obvious  that  I  need  not  stop  to  explain  it. 


For  showing  multiple  images,  the  most 
eyes  that  I  have  yet  found  are  those  of 
orientaliSf  or  the  cockroach.  As  the  eyes 
inflect  are  quite  brittle,  only  a  small  jfiat 
cornea  cah  be  pressea  flat  in  one  pieoe. 
piece  large  enough  to  flU  the  field  oommand 
|in.  obJMtive  and  a  B  ocular  can  be  out  o 
the  punch.  The  many  advantages  w1 
possesses  more  than  oounterbalanoe  its  1 
superfldal  extent.  For  the  lenses  are  vesj 
parent,  and  comparatively  large,  and,  being 
a  moderately-hard  framework,  do  not  aeps 
as  to  destroy  the  achromatic  comfainatioii. 
the  lenses  which  make  up  each  oombinati 
upon  one  another  when  subjected  to  slight  p 
as  do  the  lenses  in  the  ej9B  of  most  other 
except  the  ooleoptera.  When  the  lonsna  i 
slip  upon  one  another,  each  separate  eye  sho 
or  three  imperfect  images  instead  of  a  ains! 
one.  The  chief  advantage,  however,  whi 
eyes  of  the  cockroacb  possess  over  all  others 
they  may  be  mountea  in  glycerine  and  th 
perfectly  transparent  without  Icamg  their  pn 
as  lenses. 

The  usual  method  of  exhibiting  the  n 
images  is  to  place  the  mounted  oomea  of  tli 
pound  eye  upon  the  stage,  and  foous  the  miBi 
so  much  above  it  as  to  uiow  a  olear  oirde  i 
in  each  facet.  Then,  if  any  small  object  be 
between  the  stage  and  the  mirror,  ita  image 
exhibited  by  every  lens.  Also  if  a  BBau 
flgure,  or  picture,  in  black,  with  a  dear, 
back^und,  be  placed  lin.  or  2in.  bek 
stase,  and  a  strong  light  be  condenaed  npoi 
wiu  be  seen  with  tolerable   '''^'    ' 


objects  are,  however,  much  more  aharply  c 
if  first  cut  out,  and  then  pasted  upon  a  ttiin 
glass,  which  may  be  mounted  on  tne  sabsta| 
this  situation  the  object  is  illumined  by  Ui 
fleeted  from  the  mirror.  The  effect  wiUI 
better  if  a'  slip  of  ground  glass  be  intc 
between  the  object  and  the  minor,  ao  as  to  1 
the  image  of  the  lamp  if  lamf^nt  be  emi 
or  of  distant  objects,  if  daylight  be  need.  T 
of  a  mosquito  wiU  show  two  or  three  h 
pictures  of  a  person,  in  silhouette,  with  gn 
tinctness,  provided  you  have  a  window  so  si 
as  to  allow  light  from  thesky  or  from  a  whifr 
to  pass  unobstructed  to  the  mirror.  The 
must  stand  at  a  distance  of  6ft.  or  6ft.  fr 
microecope,  and  with  the  profile  of  hia  faee  i 
relief  against  the  ^y.  Tne  plana  mirror  ■ 
course,  be  used. 

I  have  recently  been  much  intsrsated  in  so 
iog  the  structure  of  the  eye  of  Zmw Am, 
horse-shoe  erab,  which,  though  oooipoaiid,  J 
diffexent,  in  some  particulars,  from  taain  j 
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:ia  txtoinr  of  thii  s;a  it  parftatly  nnooth,  and  Uim*  tbeoratical   dadnotioiu  by   opanttof  npm  linotuui,  and  tha  emorr  whsal  rtandlns  m  fta  faM 

vSSr      'Jnwpueut  boRiy  ooat  of  ooutUsraUi  Qatau  pia  witb  a  Gramma  maohiiM  (Ubontorj  trill  ba  akiwly  nvolnd  ^  thalr  oomtdDed  aotkm, 

wKnam.    Hw  oooMra  intarlai  lurf  aoe  ii  itoded  model}  ud  with  aeenmoIaloTa.    lltalsniloiiaftla  tlw  w«tw  fa  tha  tiOD^  bane  at  a  aoffloianthd^ 

*■«  J^BMl  myiog  In  lotm  fiotn  pUno-ocoTai,  coimita  tmpk>;ad  Tariad  only  from  2  to  30  ToUa,  to  Jut  w«l  tlw  hoa  S  Oib  wbad  M  ft  tarn*.    tUt 

Tf  TtJ^^b  *"  """^^  "^  panbokod,  tonio  uid  tha  conent  fiom  I  to  30  amp^raa.     Notwith-  poathod  pnTanta  tha  lAola  wheel  bim  being  mt 

aamxa»  periphoj.    Theae  tsnaei  are  lo pUnd  itaodina the feeblenau of  tha  eairenta  employed,  md  waiped.    If  thl*  method  I*  not  faaMbfak  n- 

S*  f"!*^  "P*™' "**  0^WB>  t°  •  oommOD  poiDl  UwOumaa  niea  werenararthalam  kiUad.    Waaea,  paated  hand  waahfnn  of  the  faoa  moat  be  made  to 

nutcd  m  a  pUtM  a  Ifttl*  below  the  bM«  M  th<  theiefan,ttat,if  we  wfah  tonppnaaaUdaDnTln  lottmtbaglTut.—BoatiemCMchmaier. 

vhokaje.    TUa  Mint,  without  doabt,iiooanpM  thauaa^deSiieltT.  weairiTeaTtbekbentd  ood-                        ____^_^^;^- 

vtba  lattnLorUie  «itnmitTot  theoptJEUam.  Dlulaa  that  alaabidtr  itaalt  muit  ba  mppiemed.  I                        "~ —      '     ' 

ModmnltiilelmBcaawlllbemadalntUaejeffi  faaTaaonght  folk  temedy  for  thit  atatid  tbiDn.        PHOTOOKAFHIBO    JLHTJBBIOBS.  • 

■aUdba  ent  tram  Oka  oentnl  part  bauied,  thl  Thfalalhamathodwhiohhaa  pKmdeffi«aaiaiu  in  tN  K>ma  ooewIaMl  uots  tor  beainnen  oontri- 

T*,_'™gJ»™"  M  that  pomt  and  the  lanaaa  leaal  aUe««aa,andwhfohoaoititDtaaagenenlpnMMdnn  I     butcd    ta  tbt  JP/uHograpkiel^m*!    "  w|»— 

miML    RDMUyothMpartof  the  aye  itwonU  for  the  nppnMion  of  ntM  onmnta.    TosTofdall  ii«an"«iitaathiiBalNrat^otoEiBnhfDBintaian  — 

•  •rtwmalydi5wlttocnt»di«,thmt'wonldno^  dmiger,  wl^irTlhort.  mnat  be  doneP     Simply       to  mS^Uwi^    iSSSw  sEeSS^ 

*  "yy?"?'™  ?"  obBqne  poaittolt  of  thalenaea,  pnrant  tha  extaa  oniiant  f  ram  baTai^g  tha  body  itanov  an  qoita  aUfmeDt  twom  thoaa  midar  whii^ 
pwujdMoitthaimagea.  of.the  esperimwtalltt.      We  know  that  tha  ten-  landKiapsa  m  pbotogiapbed.     Not  only  am  O* 

'  ~  '  «l7  BM)^  thwL  mionm*Uaoud&enut,butK>>l«>ia  thanaidtinB 

n  whl<A  it  takaa  na^n,  eapaoially  aa  ragaidi  ita  chaiaotaditiea  A 


MMriratotb*    tor  aitfatkbaaa^.aadahoold  not  employ  li^Uu 

.  ^    ^      ,      ..,..,'  the   maahine.    „  •  mean*  to  ttat  and.    Farfaot  detail  li  mort 

I  derintion  it  abtolntaly  impataaUa  by  tha    dadred,  and  a  negatfre  ahowing  well  the  deUMto 


■«i,  wa  BiTe  image*,  bat  with  tUa  diflerenoi  ^™!j  "^i*'^*''?  "^  !?^*  ^Z^!I!L!^  tmoary'of  oamt  and  waU  paper,  and  rapiodM^ 

-thalmaoeawfUbalonnd  below  thenlaneofthi  nuuy-    Atthamomntwhao thedramtiabrokni  diatjootiTOiedataiUof tamitnre.familiarportnifi 

MioftlMlenaai,  aod  willbaiuTerted;  whereaa,  the  "tn  oomot  noMea  ^oooh  the  Toltamatara,  ud  other  objacta  in  the  room  ahoiild  alWaya  faa 

amgim  «dDoa<f    by   ounTez    lanaai  are  (ormM  and  thehnmanbody  iaataplate^ieww.    IMil**  aimed  at.    iTaeh  k  negatiTe  oan  only  be  made b^ 


. by   eunTez    lanaai  are  (ormM  »nd  thehnmanl^ay  iiabeol»tefyieBai«.    lUiitk  aimed  at.    ifoeh  »  negatiTe  oan  only  ba  made b» 

L  aa  before  atatad,  at  a  pUna  above  anel  gooanl  and  myaimpla  method  forthaaappraaaloQnf  tbe  employment  of  a  amaUdiaphnunn  in  the  loa, 

•OB.    Afallow>tt>ataiT.bnbbiM^  water  will  "tnonnenta.  ItadmitaofnnnMnuanphoatioM,  and  by  sinsg  an  ampU  expoawe ;  £ii  latter  bafaf 

■■ldfanwl«dimasei,tli«watsr  immediately  ini-  xnnaof  jhiahIhaTaabeady<Mnledont,battheb  cd  the  atmoet  Importanoa.    A  beginner  ii  lu  men 

totlmAatMtaT  of  mlant*  bodiea  or  itr 

Mh.  fat  onmple,  at  hamui  blood  oorpoi ,  _ 

I  wUdi  (bow  erect  Imagea-a  proof  that  they  an  '       ...    ..        ..^r- v"" -ij"    ..  .rvi " -i. 

■tliattd  at.  at  laaat,  leuticnlar  at  the  nentre.  nM  oonauU  in  tte  eatahliAmant  of  a  daii»ation,  iii_         „,  ^....^^ 

Mid  «f  the  pln-ihaped  ipoujiB-nrionlg.  and  th(  awoDtabla  for  a  dneot  oarront,  and  oonaeqttaBtly  be  the  inentobla  re 

MM    Is    certain    diatomjT    pradooe    fnTertad  ooeaaionlng  no  mrte^  eumot.      Thi«  detlntion  baonbitgaotd  an 

^WB.  eziita  only  for  the  azbn  onnont.    It  naoak^ona  dhotosiaMiing  lnte._  .. 

■                                        I  to  a aafaty  talve,  wtdeh  opana  antomatiaally  at  a  'itlaB^riaMldaahaldby  aomathattoaietode 

-:__  ■•■— '  ■  ^  atrong  light  ooodooea  to  the  dofeloMMat  of 

detail  in   tha  negatlm.     Now,  thia  mathod  baa 


EBX    SAVaXBS    07    MEOHASICAI 


bat  one  eifaet  opon  Un  laentt— the  m^ing  of  a 
_     "-"1  the  JfA"' 


eXS£RATORS  OP  SLSCTKICITY-*  HOKS-HADE  EKEBT  WHEELS.        bngeresponre 

Tim  more  and  mora  gentnl  aaa  of  powerfal  11==  ""^  """T  '""^  **^  "»^  P"^***  '  ^  iT^  I£k»Sf***S"j^°!^K-M  ■i.-i 

I    oUotn-magnatiogeo^atonhaBDanaJSBaTeMl  JL    wondarfalad™wainfl»«nrtaoiBgaodpoling  ™i"*  ''.>***.?g^-    w  ^      . J^iSS    ^ 

ad«ta,ao;Moftl>e^;;;^;^gthola.ofhaa^  of  metal,  to  the  dwp.  in  trnlng  eantfea."dmr^g  '^'^■i^Tfe'"5^f^^a^^iSS 

ii.Itia,tterefoi«,deai«>datpMa>ttoi»galateth«  toola.  and  in  other  prooeaai!"  Tat  i?  aoma^aai;  S^-L^i?1L^„^S!^  ^h^r^^ 

o^mmit  of  «kclrioi>y,  ^  to  det^nlne  ex-  they  are  not  eqaal 'to  Ike  home.mada  wheel  for  "<?52rj^™uS^dJ^SS3'    5^^^ 

aSmitoUy  the  tenaion^  the  onnut  which  M<  ona»a*»-tl*Sb«oome»mallatbjnMng,likotha  S'*"Mj?,*^^zi    ;Sf^!!"j^L5^ElIflS 

JMmnT' to  practice-     The  probUm  thut  lel  nindrtonejan/therearejoba  wb^Htir^edraU.  "^^^X^^^^ SS^ t^S^^^^ 

liSk  not  welfpat,  and  ia  not  taioapdble  of  any  5»t  the  amery  lAaal  ihoald  rotmn  ita  original  and  SS^-Sf^^SSi.  »  H^f.  S^«  tef!5 

Bl>liaa^  >■  the  object  of  the  preaent^^anioa-  unifonn  alae.    It  b  woP,  th««foie.  to^Teafow  ^LSf»T?^.^^ii^™2^  ^  ^^1^! 

iMfatoahow.    lnthefirttphoe,itUnot,gonai-  word*  of  thIa  almoat  forgotten  ihop  lore.    The  P°^!lt!^  T^    ^^j^S^JK^^s!?*? 

Ay.  whm>  the  eleotiio   cwSiTii    penSiSZ^  amery  wheelahonld  ba  of?oft  wood-pto*"  tobe  rTJ**^^*^  ^M?JSi^  S^^-S,^ 

Skal-d  .that  aeoidept.  take  plwelbTrffl  SSrad-made    of  .alt-nate.  l.,am*rf.  board.  ^J^.°'^,^J^„:^T^  i^^?^,^^^ 


tm  daetiie  cirooiL    Under  tl 


mt  tt'ofth^nptnrad  pUnid  to  malm  good  joint.,  pot  toiether  with  gloe  j'""  i^.SS:^^  ^S^J™"^^"  ""* 

er  theae  droonSanoM,  Ediwew^  thogtato  eroSng  eaSaltenurtoUTer  through  the  ude  and  rear  windwj. 

tetedyof  au>«iparlaentaliatie-e«tabu£«fu^  of  boatdi,  wblA  ihotild  be    not  more  than  Jin.  ,  "f?  '^'^  ™?'T'S['ii!?",^v„V?7™'E 

«lWMabtttar£ne  the  oonUnaity  of  the  broken  thick;  jto.  board,  are  better.     Make  the  wheel  luuihoaldbeoMd.    One  with  aiilunt  afmntiH 

SSL    Iti.ea.Tlo.how  that,  wSiTlSSS^  digbtiySid™  Oumiti.  to  be  wb»flnid>.d,  Mit  '^."'^''^^.'^S.'^^  '^h-^l"±S! 

v-^ , .'.^  . ,    l^*-  ^  ITtofi  tamed  and  tnied  on  the  .Idee  aawdlai  ?»*^?^,'™"^*^  ^,'^'3^-,Jfl!,'i^?* 

I  .(..'  ^^iH.. »  »,.  f».     WW.  .  y,^A  _.  «.  ^»  »  .!..»  (h.  [ooaa  the  laM  wiL  be  moladed  m  the  add  of  Tiei 


■  kgaoMally 


intandty  of  We  primitlTe  annent,  the  faoe.  With  a  band  aaw  or  gig  mw,  uu 
belierad,  but  depend,  on  qoito  t  ^oed  op  and  Miewed  board*  to  a  tmia,  el 
wUoh  eannot  be  f— ii^ilBtH  from  .    ma  lathe,  and  bore  and  lam  a  luda  and  r« 


laprimitiTeoanant.    All  ibyriologiBU know  that  ba*  been  bored  and  faoed  np,  haiine  wrew  hole,  to  nfHtPni.  AVD  BCIBlTriFIC    VOTK. 

kanaigTofanaleotdaai&lnHDtaependamaali  Itaflange.    The  hnb  of  the  gland  Aould be  aeated  USttf  Ui^  AJm  Pl^iaaiirxv    nvi..^ 

ha  OB  the  intendb  of  the  conent  than  on  th.  in  the  woodan  wheel.    Whm  the  gland  ii  to  place  **^ 

■fidity  of  the  fall  of  the  potential  and  on  tlM  ud  Moai«d  tha  wheel  ii  ready  to  be  tamed  to  Oonl  and  Iron.— The  oonmmptioa  of  ooal  1» 
lanan^j  of  the  diock..  Thu  being  ertabtidtad,  Bnidk.  It  i.  moonted  on  an  arbor  for  tbii  par>  the  iron  manafaotnre  of  toe  tTnitM  Kingdmn,  ro- 
ta Mkiwingpropoidtion.baeome,.oton>eak,*eU-  poae.  SooM  wheel,  are  to  rtm  on  a  thraaded  latiTely  tolhetotalprodaotianof  piglron.  taoom- 
MUnt:— Fropoutionl.— Abatteryandamaohtot  ubor.and  thegland  i.  thereforethreaded.  After  piled  from  the  "  Hineral  Statirtica  of  tbe  Vnitod 
■Ddwtog  m  a  leetHinaal  oironlt  two  oarrento  haT'  taming  to  d«,  pag  a  belt  or  band  of  wet  belt  Kiogdom  "baa  been  redaoedm  tha  part  few  yeoia. 
fagaaMmeoairentandthe  mm.  teniioado  not  leatha  with  dtoe  peg.  to  Dover  th.  rlo  of  the  rb«Bgnie.,K>fBra.theygo,woaldappcartoih0« 
MMBtUuMmedaBgn*.  ]tofaot,  if  webieakthc  wheel,  fleeh  aide  of  the  beltoatdde.  Thi.  make,  that  lb.  aTOBga  qnaati^  of  ooal  ooonuned  pa  tea 
■Mdt  is  any  potot  whatarer,  holdtogm  each  hand  a  hard  wheel.    If  one  with  a  yielding  nirfaoe  i.  ot  rig  made  to  the  United  Kingdom  aa  given  to  tha 

■  iMdeCIha  udnmilatad  wire,  we  Bnd  that  the  deeired,  peg  on  layeri  of  Canton  (eottoo]  flannel  to  BrftSb  Iron  Trade  Beport,  by  Mr.  Jean.,  wai  3-W 
■HnygiTCBaaaMaly  adiork,  whilat  thomaohine  the  reqoiato  UuokneM,  oariytog  them  over  the  ton*  to  IB83,  againrt  i-bo  ton*  in  1S74.  lathe 
■adiMaa  a  modi  more  mntidenble  ezoiteaient  oi  tdge.  oi  the  faoe  to  make  a  roond  edge.  Cover  interval,  Uierafare,  the  qoanti^  of  ooal  and  hc 
ka  aanaiM  and  maKolar  mtem.— an  ezoitemenl  thewhole,  not  with  leatow,  bat  with  .trong  dmim  ton  of  pig  wa*  mdooed  by  very  nearly  half  atom 
iMiili,inMt»ln  mm  in»yTi«nnmnl,i^Bltw"<'"Tiilj  Drl>edtlckmg,paggiiigor  todcingit  on  thendelDt  ^ni  the  whole— thank,  vwy  largelyto  tha  mon 
UaL  Tha  inawn  <tf  tlo.  difference  i.  that  the  the  wheel,  Ttui  make,  a  uft  or  rtoSed  wheel,  general  adoption  of  tba  Cowper  and  Whitwell  hot- 
mtttwjlr.^  ««rf<n-».i  -t^n^tft  ^„^  nMgi'tir  .n  itifni  whlohiitorpolidilng— not ninding— audit wUldo  ftlaat  .tone. 

Hnawt,  wiakt  Hta  maobfne,  by  the  mare  faot  ofiti  work  of  aKonswhat  inegular  form.      Bm«h  tha  o„«-.„  pi.-t  _a  rtmtannonrv  mnltx 

issss^im^^^:^7z  sro^'rrj^aS^*&"5iK^t!s  4^°^^' S^-i^S^^ 

^^::7>p«^^^:i^  ?»in..ballowtr^horonaoSri.ble.  :'^»rm^H.W.'^:^rc^*  T^K 

m.  ito  framawotk.     The    d^iger,  thewforo.  Any  parUderof  irm  or  rted  aiNw  to  yow  e  Kf^iiSS  he^  of  ST.midoadi  planVha 

•Mm  dmplr  to  the  power  of  the  extra  ourrent  will  make  trouble ;  have  the  toUs  or  cloth  very  ^,  ™rrrfr5l.ir!?^  n.»rf,  Kim,  -m  to  nrodoea 

MltiufHttlhamlf^aeltoacf  the  generator.  =lean.    One  ooattog  of  glue  and  emery  f.  better  SintTh^vtt?ton«  TtaSw  oot^   TWSJ 

SnZ:^Uv«ryrimideooaiideiation.,Uorendt.  than  more,  for  wh.n  the  ontor  eoattog  ii  wom  off  ™^V2?ltot  fa^  fouTto  ^  t^S 

i^P'i;^»^O^I«^<'gVS»P^'  the  gloe^ill  glaze.    ^  not  rap  off  anyof  the  1«».  i"JS^_  ^^,  ^^iS^^°^i^  "u^^^^ 

loaa:— Piopaaftton  U.-TWO  machtoee   yiatdtog  parfiole.  of  mnery  untd  the  wheel  i.  pirfeotly  diy  5  iCvSii     7*  thiTi.  t™,    the  iew  cotton  wiU 

««l..otfi^toton^tyandtb.»maS:ZS  ^™«on  U  ohviou.-tbe  ^dried  glue  wiu  not  ^^^i^%?  ^iC  m^^  Uhlt  to 

t*^^"^??*"^'*  "'™^""'^8«««'  ^W  the  parade,  to  plaoj.    When  the  wheel  lua  SJer^iJtorftoe"  tton  indurtry  if  thi  new  pUnt 

kMAaitaoriBdantoot*df-toduotua,andoonw  t>e«n  wom,  the  tfue  and  emery  are  ramovBd  by  S!^sfz^i^„3SvSad^ 

■M%tbaiiaKtn«arrent..maybrv^diS«ru>t.  loaking  to  water,  and  the  fadng  repeated.    UIhe  «  be  oomaenaally  cuitiv^Ml. 

WfOMtJan  m.— A  ootrant  not  danaeioiu  in  one  lan  of  (hew  wheel,  i.  inMLfOownt  to  warrant  the  UuiTing  a  Iinxory-.^-Wedo  not  behave  tt  ooi- 

iMdtmn'badaMraoi)*  toanotbar.    Itiimerely  trouble,  it  i.  well  to  have  a  trough  of  water,  to  wive*    ondtr    any  oiteanutanoM,    being    tender 

ilPMMytogiTatbaolreuitaaelf-indnrtionbyany  irhioh  two  iron  roU*  revolve  by  power,  the  fac"  -'     ■-'-—'■  •--* ..-».-j-;..t. m— . 

■  ■■■■    —».-*—— — -  -     k.  *L.  j.*.»w....i«:„.  „*  *_  iha  vaIU^kt  anauffh  koart  to  allow  an  emery  i 

1  them,  the  ihalta  o 


ByX.  A.D'AaKdivu.tottie  Lm-jxa  stMdHi.  in  intnaadUt,  10  Oat  Uwj  both  torn  In  tba  ndm    aB&,&u]kQl^iuimAn«x«i*sn%^- 
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wu  nn  badl;  Umiilwd  in  HktgIi,  1830,  and  wi 
na  from  Sii  John'*  MtimtH  at  A  ISe,  1-28  (223 
OuMzi),  199.  £.  1M6,  £.  1792,  Jec,  on  thva  two 
•nnlugi  in  March,  1S30,  that,  owing  to  tht  itrnti 
«<  tha  miitm  or  *oina  oUibt  reaaon,  tha  diitauoM 
wars  all  laqel;  nodarutiiiuted.  Judgiog  from 
hit  abMmtioD  of  A  261G,  the  mimnwu  dthir  ont 
of  adjaitm«nt  or  the  dcfinitioii  Tcrj  bad  doiiDg 
■WMp243. 

The  ugla  of  AC  ihonld  arident];  be  230°+.  not 
130°+ ;  •  aimilar  mitprint  hai  occmrad  in  poiition 
•Dgla  of  o'  Caneti  in  tbi*  wit  *weep,  whtre  224-3° 
iaarideatlT  miiprinted  tor32'l-3°. 


tn^  itanda. 
In  Ou  wmA 


Donbla  ataz  with  nebula  north. 
mt  pnbHcation  of  the  nebula  obaerra- 
"SclenlUe  Tranaaotiona  of  the  Rojal 


Dablfn  Sode^  "  tha  . 
tiatloo*  of  the  wordi— *' 
in  the  mlddl^"  an  added. 

Tlie  late  Profeaaor  d'Aneat  obaemd  thii  nebnla 
^ththell'lin.  refractor  at  Copenhagen  in  18^1 
Mid  tha  following  jrar.  He  write*,  Afril  8,  1S61 : 
"A  donble  (?)  itar  of  the  1011  magnitade,  to 
whidi  a  ihoTt  and  thining  tail  ii  affixed.  The 
nebnla  i*  prolonged  towudt  the  north;  a  veiy 
deliute  UDcleo*  at  times  ihinea  throDgh. 
The  lAaoe  ii  that  of  the  fixed  itar ;  lor 
Sie  aewag  at  thia  time  had  brcome  very  indistinct, 
•ad  10  t&e  components  were  not  c1««tIt  divided. 
.ftttnutry  4rA,18U5.-Ad0QbUaebnlonaatar.  The 
ilais  an  of  msgnitndua  ID,  U,  and  14.  With  a 
briUiaat  moon  I  lee  tb»  nebnla  diatfnetly  enough. 
A  nndeni  aeeminglj  oompOMd  of  many  little  stara 
Menu  an  aTldanoetd  reaoTotiDn;  bat  I  am  not  alto- 
RBOn  oartain  ot  this.  March  16th,  136G,— A 
tnpla  Mbnlona  itu,  amnged  in  this  faihion.  An 
ll-mBpdtad«stariODthpteoeding[Al;  this  itself 
b  Mopoasd  of  two.  havrng  a  lA-magnilade  cvmei 
*^.  [C! ;  a  IS-magnitnde  star  »./.  at  12"  liirtanoa 
[Bj.  This  latter  is  donated  in  the  oentnot  a  smaU 
and  Csint  nebula,  so  that  tha  •brighter  itu  jut 
■pokanof  [Aladhen*  to  its  edge.  Thiaataronlr 
•raaarad  donble  in  Lord  Boise's  telescope  In  1851. 
'Hafaohel  II.  eaw  it  at  oooe  triple." 

'  Two  mnent  obsamtionB  mt  Fanonstown  an  giren 
Jn  One  "Scientifle  TmoMMtioDs"  of  the  So;al 
Sodatjof  Cablin:- 

"  1ST2.  April Znd.-9 mag.  «Im  to neboU  130° : 
IP  7'.    [A  to  nebnla].    [angle— IBO']. 

■■  1872.  April  2nd.-g  mag.  star  to  12  mag.  star, 
23*'3'  ;  8-8.^'  [A-CJ 

■■  1876.  March  22nd.-Danbla  star  [A-b]  ;  itar 
10-11  nugnitade,  sonth  [C]  ;  and  star  I6'16  magni- 
tods  north,  position  5  0',  distance  21'  [B],  with 
.my  faint  nebulodtv  aronnd  it,  elongated  laddenly 


aiie  wHI  examine  and 
.  ot  this  curious  object. 

Obserrationa  of  anoh  [diniDnwna,  caiefnlly  made, 
would  be  inflnitelj  mon  valuabla  than  menlj 
looking  to  see  wbather  the  taint  stars  of  Iha 
rrapezlnm  of  Orion,  tha  Satallite*  of  Uranus,  or 
ragnate  objects,  wen  or  wan  not  Tinble  in  the 
Dbwrver'a  telescope  on  some  particular  evening, 

March  19th.  H.  Sadlw. 

P,S. — This  aebula  is  shown  on  Petars's  star  maps 
Lo  the  north  of  A,  but  the  seals  Is  too  small  to  diow 
mj  detail.  It  doe*  not  appeM  to  have  baen  ob- 
lerrsd  by  Schiinfeld.  Sdinltz,  Tosel,  or  br  anyone 
ixeept  Sir  John  Herschel,  tha  Tarsonstown  ob> 
lerveri,  D'Amil,  and  Bmnham. 

KIBA  OBTI— DOUBLB  STABS. 
[24000.]-TBE*lainestMiraCeti,  nteired  toby 
Or.  BathTsn  (letter  23892^  page  101,  is  not  in  any 
ray  connscted  with  Mini  itself.  The  following  an 
loma  maainres  of  the  ralatioDS  between  these  two 
ibjects: 

H.    925"  :  lt4-6'  ;  17827. 

£.      886     :  114-3  :  18200. 

0.£.  8fi'2     :  116-6  :   ISSZ'O. 

Ii.     S2'4    :  116-0  :  1879-6. 

The  change  is  doe  to  the  pniper  motion  of  the 

rariabls  star,  0  23"  in  184°  annully.  Z  (Zela)  Tanri 

:  do  not  know  as   a  olDse  pair.    There  an  two 

O-mag.  stars  north  ot  it,  for  one  ot  which  P.  Bosa 

onndM7'0',  IT^'7',  1854J-I;  but  this  star  is  eniered 

n  the  fourth    edition  ot    "Celestial    Objects," 

■eoansa    ot   the   oorious    eorred    row    of   stars 

Tariable    nebula 

field.    80   Taoi.  _ 

„j__.    tor  Mr.    RuthTBo'. 

.partun;  tor  O.  £.  98  Mr.  Parry  gave  203'fi° ;  1-03 
8M'10.  The  pair  »/.  this  last  Is  salared  inerror 
a  Webb  in  this  ^aoe  (Ct.  Kitaaltdge,  Janoary 
th,1884).  ItiarBally«.of  •(lDta}Orionia,andu 
ormed  <rf  Noa.  719  and  T26  of  Bond's  oatalogue  of 
tan  near  the  nebnla  ot  Orion.  Aooording  to  Bond 
hen  is  al3-l  mag.  at  37'/.  the  pair  neatly  on  the 
lorallel,  which  lb.  Ward  has  not  noticed.  "Blight 
lar  (.  p.  I  Tanri"  I  cannot idnntify, udIsoi  It  i* 
d'»i»™«to^{IVh.  18"-    ■'-°-"  -^"-"■--' 

'ho  mvltT  littla  trilda  i.  . . . 

lout,  I 
and  the  bright  white  pair  near  it  would 
■-      "      "      ""•  (Vh,  494in,  +  13°  6S') 


XI  oaiAiutv  x.ix_,  wawu  ^HH 
bright  at  10.24.  After  watching  tor  halt  ubSK 
1  csme  to  the  conclusion  that  it  waa  Bctthtg  Mm 
~  '  It,  but  ODuld  not  decidi  whaOtar  it  WHOWfef 
ha  satallite  or  to  the  greater  brillianey  g(M 
nrt  of  the  planet.  At  12.12  I  Mcaic  tmal  Ai 
taleiBope  npon  11.,  and  saw  tha  satallita  Ut^ 
as  1  find  in  my  nota-book,  "  lika  a,  dnpof  tak'i 
it  was  then  past  tha  planet's  maridi*a.  I  s^ 
pved  it  oarafolly  with  tha  shadow  (rf  WilHhL, 
which  had  entered  upon  tba  dlao  AortlyMR^ 


SABX  TS&VflIT  OF  JXTPITIS'S  TBUB 

■ATBUJTX. 

24C04.]  -I  WAS  able  to  obscrra  on  Haul  ML 

''  faTOurable  cooditicaia,  a  (auelilkn  ■ 

deeenbed  in  my;  Mtez  (UMQa 


, ndaawttbai^W 

the  north  ni  belt  f«*  about  10  mintttsa ;  II  tm 

nmained  innBble  for  about  30  inlwitai,  w)M  I 

reappeond  as  a  faint  gny  spot.    This  •"^■^ 

incnased  in  dsiliinaa  nntil  it  wma  almoit  H  Hm 

the  shadow  of  the  first  satalUta,  whiA  tj  tk 

aa  was  in   transit.    Tha  ootlina  of  tta  flU 

tellile  was  sot  to  sharp  M  the  ontDne  tt  t* 


inbeirjlO. 


Mr.  Bninham  give*  his  measntM  of  the  relations 
between  A  and  the  nebula  on  page  270  of  Volume 
XLYII.ot  the  "Memoiii"otthaB.AS.    These 

S-S"  ;  18S0"  1  10  (12)  :  1879-225 
7-6''  :  IB'9G"  :  10  (12)  :  1882196 
wites    the   &nt  observation    ot   Hersobel 


Be  quotes  the  nnt  observation  ot  Hersobel 
{•weep  243),  and  says  :  "  This  note  would  seen)  to 
mdinia  the  closer  pair  wot  the  uaeleas  of  the 

i^ly 


nebula,  and  not  the  14  may.  aampaniL«i. 
this  may  be,  the  nabnla  u  now  VS'  from  the 
rtnml  atai  lA).     As  Ihis  angle  a| 
!.,  and  his  distan-Y*  is  only 


Uli  laeliin  fnr  snrnnrting  diange.      I  ood. 

«By  signs  of  dnpnoty  in  the  10  mag.  star  [A] ;  but 
the  eoDdltions  were  not  partienlsfly  tavoorBble. 
Xban  it  an  exeeatively  taint  star  [C]  about  B'  from 
Ain  tha  direction  of  230°,  noted  In  my  Brst  obsar- 
^«>*inn.  On  tha  second  oooaeJon  the  saaiiig  was  too 
to  ^ow  it.    This  may  be  tha  stat  soipaetad 


Booc  to  tiiow  it.  ■i:t 
%  H.,  althoagh  the 
act  wetted  to  sari 
donbla;  but,  if  so,  it 


tlw  direction  Is  detent.    1  am 
that  tha  Frindpal  stai  is 


jdtiia 

c<12iaag.,  and  it  shonld, ,  _.    ., 

H  ft  nebnla  with  a  oiMparativaly  small  apertnn." 
^1-  Bumham  baa  acdoantaUy  orerlooked  the  fact 
that  thii  nebnla  is  inelnded  in  the  catalagus  of  1833 
Widtha"Q.C." 

Wa  see  thai  in  1330  and  in  1331  the  dose  pftir  A 
WIS  tzattli/  in  tht  ctntrt  ot  a  small  raond  nebula  ; 
in  1861  and  18S6  it  was  Hal  in  tht  centre,  iul  mlhi 
t.p.  marfin  of  the  nebula,    and    the  nebnla 
tiad  moved  ao  that  a  at     "    '   "■ 


deteimine.  The  stsrCissvJdontly  variable. 

A  very  fsint  object  in  H'a.  nflactor  in  1830 
D'Arrest  ratea  it  llmsg.  ot  Hanchel's  scale  it 
February,  and  Ibmag.  in  Kaiuh  1836.  Itiscalle< 
12  magnitude  at  Fanonstown  in  April,  18T>,  ant 
101  in  March,  1876  ;  is  "  sxoeasively  famt  "  in  thi 
lelin.  at  Chicago  in  March,  1879,  and  invisible  ii 
1882.  The  plaoa  of  thi*  nebula,  bnught  up  fron 
tfca"a.C.,"i*torl88&-0,Xh.lTm.36a.  +  13'S'r.  Il 
will  be  eaaily  found  by  aettiiig  the  telesoops  36}'  ti 
&e  north  ot  Regulua,  and  then  sweeping  16  minute 
30  Mconds  of  time  to  the  east.  1  tnut  tha 
•ome  of  the  readers  ot  the  Eboluh  Mbciubio  whi 


So.  131-r  :  39-9ft"  :  1825-1. 
De.  1200  :    808' :  1873  9. 
»i.    82G  :    2-90  :  tSS3  1. 
kilonri:  deep  yellow,  deep  blue.     The  faint  itu 
.  /.  la  at  15S'^  :  24  B"  (Bumham),  and,  like  the 
liitant  one  at  334°  :  234",  is  iliad.     The  change  in 
L  B  is  due  to  the  p.m.  of  A.    For  a  210  De.  has 
30-4'  :  46-36"  :  18T6-0. 
March  18.  H.  8. 

DOUBI.B  STABS,  *e. 
[24001.1— £.  1228  in  Cancer,  has  a  faint  coma 
Lt  32" +,1mmediatdy/.  the  sonth  itM  of  the  pair, 
naking  it  triple.  Then  an  also  two  mon  pain  in 
he  field  of  e  of  Stainheil  solid  e.p.  Thafainter, 
Lud  more  distant,  is  8"  and  70°,  the  aaoond  nearer 
sannneqnalpairallttle  wideiat236°.  Both  pairs 

M  »./.  I.  i2ir 

In  same  field  with  i  Canon  6'  up.  ii  a  faint  pair 
10"  360°.  None  of  these  an  mantianed  in  Webb, 
dtheiinooimectionwith  S.  1228,  or  i  Canori. 

Two  of  Jupilm's  satellitee  formed  a  tolerably 
dose  pair  at  11  p.m.  on  March  IB,  andat  aame" 
1  vwy  dark  maik  was  visible  on  N.S.  belt  oi  . 
[ollowing  aide.  This  spot  was  about  1  on  disc,  and 
leU  over  towards  tha  preceding  ilde,  as  it  it*  south 
point  was  in  advance  of  base  ;  a  bright  white  epot 
preceded  it  in  contact  with  it.  A  Urn,  tongwbit- 
marking  was  visible  on  north  aide  of  S.  E.  belt,  an 
•evenl  others  preceding  and  fallowing  it.  Th 
Larger  on*  extended  over  one  sixth  ot  the  disc. 

Zdwin  Holmea. 

HTPXBIOV. 

[24002.]— Teb  question  of  tha  visibility  ot  tha 
Satellitee  of  Unnus  has  often  been  referred  to  in 
"E.M.,"  but  very  little  has  ever  appaandaato 
Hyperion  and  Enceladus. 

On  Saturday,  the  14th  iest.,  at  8  p.m..  I  saw, 
following  Saturn,  at  a  diatanee  of  about  i'  lo  4} 
of  are,  a  vary  taint  star.  As  nearly  as  I  oould 
j  adge,  it  woi  m  a  direct  line  following,  and  wa*  a 
very  Mnt  object  indeed.  I  wiih  lo  ask  if  it  is 
passible  I  saw  Hyperion  with  a  9in.  mirror  in 
London  F— e.p.  was  SCeintunl'i  eolid,  power .  about 
Z76.  On  the  same  oocasiDn,  Eooeladus  was  easily 
seen  betvreen  Tethye  and  planet,  but  not  in  a 
direct  line  between  EnceladuJ,  being  further  south, 
just  off  the  t.fi.  end  of  ring.  Dions  vras  very  faint, 
and  hardly  to  be  seen. 

On  the  same  evenlog,  I  found  i;  Canori  close  pair 
jnrt  diviaibk  with  6m.  stop.  UI.  F.  ZI.  mkOj 
seen  with  full  apertnn,  as  was  also  9064  Jhmamb; 
and  1T6  Oamini  Jast  divided  with aOO.    nlmtalB 


was  two  discs,  but  aii  was  flntteiy,  ami  no  d« 
view  obtainable  of  this  star.  I  ]nd|ta  Oe  fia 
were  in  contact,  however.    What  is  Iha  ^amt 


in  mylotb 
■atelUtoai 


ae  c^DHHH,  was 
Shaflesbnry. 


TBH  SIX  DATS  OV  OKBAIXOV. 

[240O5.]-Ililsttar  23985  Mr.  W.  J.  Oi^  Wi 
dii&oul^  in  tha  14th  to  lOth  vaiaia  of  Oa^  I 
He  says, '' Anooiding  to  verM  IV  the  ivnwHsri 
made  Buta  tha  fonrth  day  ;  that  is,  not  anUaSK 
the  period  to  which '  J.  H.'  aangnl  gaolDgiealttaa 
but  plants  could  not  grow  nor  anlinala  Hva  wAaa 
the  inn."  Now  this  was  a  graftt  difiedty  vft 
me  whan  I  first  began  to  rtadlha  Bihb  in  «aH» 
tion  with scdanoa ;  ffiil  ssTliiimiiii  liiilliiii  aiijiiiiM 
with  It  I  aawtwoli^wlantpfMspIaaalsa^i* 
versally  miming  thiongh  its  aeenmb  of  UkgL 
which  ptbioi^es  greaUj  helpad  loe  to  uuilisalaM 
the  ahova  difficnlty.  fliesepciiuulaamn— l.Ol^ 
BO  maoh  at  is  neosasaiT  to  (ala  ftad  nSgfaft  » 
dsaoribad ;  all  oaWda  oi  beyond  thMe,  mk  m 
sdoica,  onriona  qneation*,  and  ann  hisfaty,  as 
omitted,  and  left  to  tha  tttdleot  and  nasu*  ri 
man,  for  whidi  Qod  has  givan  him  a  m^  rf 
fitted,  and  as  proper  to  he  eienlaad  tnoo  as  Mt 
haad*  an  npon  tha  work  thay  ai«  avldanfiy  iilB^rf 
to  do,  and  are  designed  admirably  to  doL  to*.  1 
Tha  Bible  deacribesf ooU  as  ssan  from  uaB^t  *■!- 
point-La.,  tha  •ortaoe  of  tha  saith— and  ta  tt 
oidinary  language  of  man,  without  gcug  latoft* 
soienoaol  Um tuts, whidi  sdanoa  wonld  natlM 
bMn  nndantood  by,  noc  ol  any  naa  to,  Ihs  pi^M 
the  Bible  was  given  to.  Ot  aonraa  thn*  aia  dtm 
broad  principles  in  tta  Bibb  basidaa  thaas  two.  1 
only  mmtioD  thMS  as  bearins  on  tha  sriwtffii  m 
planation  otAa  idx  dm  ol  oieadlcn.  Ksn*^ 
these  priDdplea  In  rbw.  I  wfll  ^ia  WW 
I  believe  to  ha  the  sdenllfio  axjCtisWw  * 
Cleneeis  i.,  and  nothing  aba  oi^  t»  H 
allowed  in  tha  "E.M.,"  whioh  ia  ft  ma^M* 
and  sduitifle  journal  and  not  a  thauloriwl  tM 
Qen.  i.  1  dewribes  the  ahiolnto  CMfttCa  rf  tt 
universe  (the  heaven  and  tha  sara)  W  G«<,  ■* 
same  as  stated  by  Pan!  In  Heb.  II.  1.  IW  ■ 
interval  is  supposed  between  varsM  1  iDd  S  il  Ii  « 
mind  most  dear,  for  I  find  it  is  tha  eulam  ((  W 
Bible  to  put  the  liKla  word  "  and  "  hatwaaa  aNN 
that  have  many  yean  hatwewi  Umh  ;  bat  Wl> 

eai4  tl 

without  form,  and  To4d ;  and  ds 
face  of  tha  deep."  ^w  h 

cannot  tall — waknowfrcni 

long aoMgh  tew  an  nctaibd  paris*;  nl  k** 
tUi ehw^rtato  ol  tka  Msfaaft  of  Ma  M*«* 

■  IIiMMII"        

«ad>  .«• 


AXCH  27,    IgSB. 


ENGLISH  UECHANIO  AND  WOBTD  07  80XENCE:  M*.  1,044. 


ONatcd  Qm  huTCQ  and  tfae  earth  tbej  nw, 
hat  at  the  OommenoaoMiit  of  the  Ad«rDic  et&tn 
Dgt  (he  tuiHea  of  the  earth  was  in  a  chaotic 
•ud  darkoea  wai  ddod  the  face  of  the  deec- 
:hei  thia  chkotie  atate  of  tLe  surface  of  the 

waa  .HDiTsnal  or  only  oooBced  to  the  earth  as 
n  b;  HoMa  li  not  atatad ;  it  oeed  cot  hare 
more  than  what  Moaei  underBtood 
la  term  outh,  it  may  hkTs  been  even  leas 
that,  onlj  awond  Bdan,  the  place  where  the 
I  men  kuown  to  the  Jewa  atarted  from.  Now, 
oeaailjondentand  that  the  throwing  of  the 
'a  anitaeo  into  ft  chaottii  aUte  would  fill  the 
mhere  with  auah  denie  miit  that  no  light 
I  reach  Uie-placa  when  man  {■  tuppoaed  to  be 
mfaee  of  ttw  Mrth}  deacnbing  ud  Tiewing 
took  place  dnijog  the  aiz  daya  ;  and  here 
I  Into  play  the  aaoond  prinoiple  I  have  men- 
1  aboTa— t1).,  that  ereiythuig  wfU  b«  d«- 
d  in  llie  thai  oidlnar;  laognage,  ai  per- 
il or  aaan,  from  the  anrfaoe  of  the  earth,  man'a 
r  plaoa  of  obauratioti,  aodnot  from  the  moon, 
OM  diftant  planet,  and  wiih  our  modem 
Uo  ideas,  mA  tdeat,  though  true,  could  not 
b«n  ttndraatood  by  a*  fewi,  nnr  were  thej 
mry  to  eatabHah  them  in  the  faith  of  Ood  aa 
nlj  true  Qod,  and  Oraatoi  of  Iha  baaTen  and 
aib.  InTeraa3wehaTe,"ADd(}odaaid,  Let 
beUght."  Thli,  inadenUSclangDage.meuu 
be  daoia  mlat  m  far  deonaaad  in  dtnnt;  that 
{ht  of  the  eon  wni  peroelTad.  aroond  the  anp- 

apeetalor  and  deaoriber ;  bat  the  ion  wainot 
ibaaaen  thmngh  the  miit,  and  aa  the  tun  eet 
light  would  d^ort,  and  thni  the   fint, 
ma  darkneaa,  of  vam  2  and  the  paat  light 

3^,'^  **ae  erening  and  themon^iur*' 

theJliatday"(BT.}. 

ha  aixth  Tena  we  hare— "  And  Qod  «ald,  Let 
beaBrmamantin  thamiditofthewaten,  and 
:1tU»  thawatmtromlhewBteTB."  Thii,  In 
iflo  language,  BMan*  that  the  denaa  mi«t  ww 
d  awaf  from  or  roae  tram  the  anrfaoe  of  tiM 
a,  and  fotmed  elonda  abore,  and  thai  the 
■ant  waa  fomed,  the  flrmament  meaning  the 
whan  the  fowla  of  the  air  flj  (aee  rerae  20). 
Ana  the  watera  in  the  haavona^i.e.,  in  the 
I— wendirldedbvm  the  wmtara  on  Uia  earth 

7).  Thna  andod  the  aeeond  day.  In  Tena  9 
TO— "And  Ood  lald,  Let  the  water*  nndec 
«Tai]a  be  gathered  together  into  one  plaoa, 
t  ttia  drjland  appear."  Thii,  in  nfantifle 
age,  menu  that  tba  watera  aubudad,  or  the 
taa  pph««r»d,  BO  that  the  diy  land  appaand, 
1  thia  the  giaaa  and  harba  and  tnee  were  made 
w  by  Ood  (Tena  11).   Tfae  Bkmdi  were  atiU 

fiKiugh  abore  to  hld«  the  face  of  the  aon, 
Ik  pethapa  gmdtially  sleariaa ;  and  thoa  ended 
ird  daf.  In  Teiae  14  we  haTO— "  And  God 
M  there  be  lighta  in  the  Brmament  of  the 
U  to  divide  the  day  from  the  night;  and  1(' 
M  for  tinia,  and  lot  aeaaona,  and  for  dsyi 
!«n."  The  Kientific  ezplanatioii  of  thia  L 
be  donda  by  thia  lime  had  broken  op  and 
I  away,  and  thna  left  the  moon  aa  the 
olnating  or  nling  object  of  the  night, 
la  lun  aa  tha  predominating  or  mllog 
of  the  day,  and  thua  thia  "er^- 
A  morning  ware  the  fourth  day."  ] 
nny  aay,  "the  moon  and  ann  are  not  f  or  dj 
C  aMaoM  "  ;  bnt  thia  la  judging  of  them  -^ 
itom*.  The  book  of  Genaaia  waa  written  for 
and  with  them  at  aaoh  new  moon  a  moat  Im- 
t  faaat  waa  held  ;  In  hel,  they  watched  tor 
it  appearauoe  of  the  new  moon  to  know  when 
mence  their  faaat;  and,  of  oourae,  the  uin 
r  daya,  and  aBaaoDa,  and  yean— i.e.,  marking 
>nt  to  the  Jewa  alao.  Now,  with  the  above 
■d  Datond  explanation  wa  luTe  not  to  aop- 
bat  the  anlnala  and  pluta  before  Adam  and 
;  the  long  geological  period*  had  to  llTe  with- 
laon,  or  that  light  was  oteated  before  tha 
e  haTe  only  to  look  at  all  that  iaaa'' 


rnnarkablestatcmentP— Bait  ia  a  well-known  faet 
Ihtt  the  glacial  effecti  only  extended  aa  far  aa  the 
aouthem  slopea  of  tha  Himatayaa,  and  that  the 
equatorial  regiona  were  not  deioUted  by  tha  oold. 
Alao,  eien  doriug  the  iutenae  oold,  an  Arctic  flora 
and  fauna  lived  in  ihett  latitudes,  of  which  the 
Arctic  planta  of  the  Alpa,  Fyrensca,  &e.,  are  the 
remniuta.  Hmy  foaaila  are  fonnd  which  were 
liTiug  acimala  ot  larioua  apeciea  and  which  lived 
through  the  oold  agti  o(  our  earth'a  hiitory. 

Ill  refareuoa  to  man'a  preeeace,  Qeilne  aaya— 
"  There  can  be  no  doubt  that  he  inhabitnl  Europe 
after  the  gmteateitrnsinnot  the  ioe.  Hi  not  im- 
probably migrated  with  the  animaU  that  came  from 
warmer  olioiatas  into  thia  couticent  daiiog  the 
Interglaoial  interrala.  But  that  ha  remained  when 
the  Inmate  Bgaia  became  oold  enoagb  to  freete  the 
rlTer*  and  permit  an  Arctic  f  anna  to  roam  far  BOnth 
into  Europe  ia  proved  by  the  ^nndanoe  of  hiafllnt 


they  no  donbt  often  fall  throngh  holea  In  the  lo 


thlnga  demand  mora  evidniae  than  baa  yat  haaai 
addnoed  i  hut  are  in  general  harmony  with  the  eailj 
atariea  of  some  other  nationa  which  we  look  en 
without  particular  teapect. 

TbeAiayrian  or  Babyl  — 
those  atoriea  ia  probably  V_ 

Itt.   Babylonian  ciTiliiatlon  long  praoedad  the 
eatabliahment  ot  the  Hebrewnation. 

Snd  lUause  the  Hebrew  tradition  la  that  thaic 
lator  oama  from  the  neighbooriiood  of 
id  we  know  that  the  Aaeyriant  wen 


original  an< 
Babylon,   i 


.  We  find  aomewhat  aimilar  etoriaa  in  Baby- 
ou  very  early  Inaariptiooa.  Judead,  lu. 
and  othAr  good  authoiities  conaider  that  the 
I  of  the  Flood  and  Creation  were  oorrant  than 
■t  2,000  yean  B  c. 

I  NnmbaT  7  seema  to  haTe  been  oonaldered 

holy  there,  and  waa  derived  from  observing  that 
thrae  are  seven  heavenly  bodiee  which  move  viaiblj 
aoroea  the  *ky,  namely,  the  Son,  Hoon,  Meronry, 
Venus,  Uan,  Jupiter,  and  Saturn.  Of  their 
the  statement  that  "  darkness  templee  Fergnsson  aaya  in  hia  *'  History  ot  Anjii- 
face  of  the  deep,"  as  if  that  proved  hi  teotore,"  that  Om  wen  in  seven  abides,  and  of 
only  ihowa  that  there  waa  a  deai  the  "  BimKimrond,"  aaya  it  was  "  deditated  to  the 
ababitad  ia  proved  by  foaol  evldaiiH      seven  planeta." 

"    ■■-      -■    *'- ^  -  e  aaya  of  ancient  Babylonian  time  maa- 

alao  Uie  wesk  of  seven  days,  which  waa 


— tIx.,  the  enr&oe  ul  Iheearfli' 

naos  wonra  oe  ue  Ten  oroer  glTen  In 
a  L  Ihe  Bfth  day  waa  taken  up  in  forming 
1  of  the  sea  and  the  towla  of  the  air,  while  on 
th  day  the  beaste  of  the  field,  and  laat  man 
raasd.  I  do  not  hen  go  into  the  question  of 
■nthonaandaof  yean  maa  has  been  on  the 
OThow  many  ordenoC  mat  baTo  been,  be- 
as  I  do  that  sdeno*  baa  not  deDnitely  aettled 
IMatlooa  oDBceming  man'a  origin  ;  when  it 
tied  the«eqiuatlon«,tt  will  be  quite  lime  for 
eompan  its  nndi^nted  tatdiinga  with  the 
imanni,  wbtu  I  hSTe  no  donbt  they  both  will 
•ally  noooeCled  with  ooe  another  aa  the  fact 
•  tu  bad  an  eristenea  long  baton  the  time 
aioliiO«MdBi.l4.  H.  A,.  WnaaaU. 
mbMA  TiUa,  Lo*»-Iatw,  Stoarbridge. 

TBM  tHATM  or  KAN. 


or  aTen  enggeatiBg,  that  a  great  interval  (rf  darkoei 
ooeomd  at  the  time  of  the  glacial  period.  Th 
mollnsos  of  that  period  were  olmoat  identical  wit] 
thoee  at  preeent  ia  exietanoa,  aa  nearly  the  whole  o 
the  ajMoieB  found  in  the  Clyde  basin  still  ll~-  '■ 
Scottiah  seaa,  thongh  a  tew  an  extnmely 


,  JOOgl __   . 

They  had  eyea,  andflt  la  therefore  clear  ttai 
muat  hare  been  in  eiiatenoe.  Has  "  J.  H. 
reasons  la  acppose  that  light  waa  absent  during  thi 
Oladal  perlodV—if  ao,  1  Aonid  tike  to  hear  them,  a 
I  am  not  writing  in  nfereuos  to  the  general  Scrip 
tun  namtive,  but  only  oonceming  "J.  H's.' 
paonliar  theory  of  the  Glacial  period. 


dedicated  to  tha  moon,  snn,  and  five  pbuaets.  nu 
7tfa,  14th,  21at,  and  28th  days  Of  the  lunar  monOi 
I  kept  like  the  Jewiah  aa'bba" 


ligh     ally    ac 
'  an<      Saiathi 


or  "Sabbath,' 


Aasyrlan,"    t] 
'  itelf  heinBtD 


aa  meaning  "  completion  of  work  "  and  "  a  d^  of 
reat  for  the  Bonl." 

Baapeoting  the  Dalnge,  Hr.  Sayoe  ^ves  many 
notices,  such  as  *'  Among  the  latter  1*  iEbe  Epic  a 
Gisdnbar  in  its  preseot  form,  which  is  baaed  npsn 
aa  Mtroticmlcal  principle,  the  mbjeot  raattar  at 
each  ot  ila  twelve  hooka  e 


J  with  th* 
..  le  ot  a  Zodiacal  tign.  The  lim  la  slain,  tot 
instance,  under  the  Zodiacal  Leo,  the  dgn  ot  Vlrn 

'  ig  of  the  ben>  by  War,  and  tEa 


-  „  -     .-       .         answers  to  the  wooing  L_ ,_ , 

Fall,  the  Dslnge,  £c.      2nd.  llie  anthorahip  ant  sign  ot  Aquarius  to  the  apisode  of  the  Deluge." 

probable  date  of  the  whole  or  parte.  Aatothedataof  theDalDge"F.B.A.8."  nMdaot 

r-  -,  J  ]^  I  ig^i  goiy  ,nti,  a  portion  ot  thi  trouble  mnch  abcut  a 


rs  place  the  date  ofUaiwIlio,  tl 


chapter  an  written  by  the  Elohist,  while  the  nai    before  the  date  ni ^ ,  ... , 

ot  the  2nd  chapter,  and  the  story  ot  Adam  anc  BOme,indudiligICariatte,oneotthebeataathoritl*^ 

Ere  an  by  the  Jehoviat.    In   examining   Q«Msii  place*  Manatho  2,676  yean  before  the  Flood. 

I  recommend  yonr  leaden  to  mark  with  a  p«a«C  The  oldert  notioe*  of  Egnt,  and  tha  mostaoelas 

the  part*  where  the  word  Lord  (whloh  ought  to  Ix  of  il«  woAi  ooanpel  na  to  belieTe  that  an  tminM. 

translated  Jehovah)  occur*,  and  oompare  it  wltl  time  must  have  dapeed  pnvionaly,  to  MMuat  fa 

thoreat,  r«memb«iing  that  the   whole  ha*  bees  tbeBbaDgepeonUarity  cd  eTerytldngamcraningit 

combined  by  a  third  writer.    The  account  ot  the  Indeed,  a*  Hr.  Sayoe  aaya,  "  aa  far  as  onr  m  win 

--'- -iaya  otcrtation  is  not  repeatedly  the  Jehorlatj  matarlals    and     knowledge  an    coDoeniea,   tbi 

•tDply  tpeaka  of  "  the  day  in  which  the  Lord  Egyptians  wan  as  aotocbthoncaa  and  iaolatad  ai 


, repeatedly ^ 

.  .  ..Jiplytpeakaof  "the  day  in  which  the  Lord  Egyptians 

created  tne  heavens  and  the  earth," — an  odd  atate*  Quar  om  ( 

mentit,  as  "J.  H."  stated,  the  earth  wu  oreatsd  

long  b«on,  and  was  only  fmblihed  upanew.  Tbli        rojons  1    r  wt  ..^f  _i.h  tn 

ideTla  flatly  oontndiotof  in  the  flrrtNt  of  Com.  ,  Jrif*i^Zf  J?!; .  ^r  ^ 

mandmenta,  where  it  iaaald  that,  not  only  did  Ood  ^£2l^^J^  n  ■- hSl  .-^™-l--»n- ,^_ 

areata  "  aU  that  1*"  in  tha  heaToiB  and  tlu  earth  in  f^TV^'^Jl    •"■  ?L'    M.  iT^^-SSL"*^ 

rsy^burab^ttoiSrvS3£l^ShSSi^  ™^'^-?^'«s™i^w'*JSjr'ii^.r£; 

aelveaf  We  may  dismls.  "  J.  H.'. "  idea  as  flatly  ^^^'^Ji,^'^"^^"^  ^o^^S^^ 

;pp<-^^.'°.^.  'i^.r^l'^.  "L^.  »«_'■  SI^TpS^T^^'iabS^^'^.S:?  "i^ 


opposed b 
It  is  argue 


X^  sss." 


SS"r.1^S^^^.''T5^^^?Uao'^tf<^    '"^'^""'■•'T^'S'S:S*ir'iri?^ot^^ 
the  oontexrvAich  san  that  "^  Lord  Qod  bad    !?»1^  ^}l.  S!!^°'„?S.!S.^i5&.1?.^ 


not  caused  it  to  rain  upon  the  earth"so  that  the    i*™"",  D"ui™'»Tw™.™n™»™i  >"»• 

^t^rti^ii?hS^'X»di^;a.SS^^  fS'!^^i5,'«r^1^";S''^'1'SoS^*S; 

V^  ■  o,.t  ™™h,  MfSTXT  .  limits  Mm.  .^a     ??*"   Of  whose  vart  MUqulty  the  S.OOO  year*  ot 
Ussher  an  bnt  a*  yeaterday. 
I  woold  rather  glory  in  the  thought  that  w« 

eoniMliiiK  th.  MttXint.,  ud  bfawnftTuwdJlimid     '  'H  ^T^  "™  f.  «°°».q'»P<**..M  ™™r^ 


namea  given  to  God,  b  that  we  aee  deariy  t 


nieitory 


t  have  been  employi 
ottbe  Flood  ia  ali 


alao  the  wotk  of  two 


hand*.    Compan  Qanmla  Ti..  from  Terse  9  to  and       [24006.]— "  UuotOH 


I  Ti..  from  Terse  9  to  and  [24006.]—"  KbnotOH  "  CMter  S39SD}  at 
tolIowlDg  chapter.  The  Jlere  an  two  seta  of  Oommandmoit*' 
hiat,  who  says,   take  of    Sxodnsxx.,  tbeottierinDBnt.  t.— eachod 


Bnt  part  ia  _,    .  _  .  ,  . 

nature,    two   ot  ettiy   sort";  but  the  ixplaoatiMis lespeoting the Foi 

by  the  Jehovlst,  who  says   of  "every  md  both  difinmg  raiieatly.     .    .._ 

clean  beast  dton  Shalt  take  to  thee  by  sevens,"  and  he  Ten  Commandments  an  writtan  in  both  the 

"of  beastathatannot  okui,  by  two."  The  words  ibove  books,  and  that  the  asnse  ia  tha  same  In  both 

dean  "  and  "  andean"  poiDt  to  a  time  later  than  >laoea.     The  rMsan  for  keeping  the  Fourth  Oom- 

that  ol  Noah,  and  probably  long  alter  that   of  handmeot  fa  given  in  Exodna  zx.,  as  Qod  rsating 

Hoses,  and  when  the  law  waa  weireatablished.  in  the  seventh  dayfrom  Hia  work  »  creation,  as  in 

nieehaiaatHr  of  many  ot  the  early  itatemenl*  Hn.  il.  3.     In   Deuteronomy   a   special   nason 

WD   poetic  rather   than  historic ;    such   a*  the  a  added  why  tha  laraelitae  sboold  keep  thia  Oom- 

apeaUng   Serpent,  the  familiar   interoourse  with  nandment—vii.,  they  had  beau  alavea  in  the  I^nd 

Qodand  angels,  the  immense  gathering  of  wild  >f  Egypt:  God  bad  delivered  them,  and  thenfon 

beasts  from  all  lands  into  Noah's  limited  ark  in  hey  wen  to  keep  it. 

the  abort  apaoe  ot  one  week,  the  stratige  aocount       In  Exodua  a  reaaon  It  ^van  why  man  ahonld 

of  the  origin  of  language*  at  an  apparent  date  ceep  thi*  Commandment.    In  Deut.  a  reason  why 

loEg   after    tha    establishment  of   the  Egyptisn  nore  aspeoially  the  Israelllea  ahonld  keep  it. 
monarchy,  the  marvellooa  miradea  ot  HolSB  whidi       "Memnon''  atataa  that  the  reasons  why  the 

impraseal  bla  generation  so  slightly,  the  powen  of  Joeaic  origin  ot  the  Pentttemihia  doubted  an:— 
tha  Egyptian  maglciane,  who  oould  make  frog*  in       1.  Beoanee  the  laaguaae  used  In  it  is  the  Tery 

— * *—  -* ',he  stopping  of  the  ann  and  ame  a*  that  used  in  books  known  to  be  later  in 


-J.JL,"  iBUa  TOT  IntetesllnBMm- 
-■  IM  tXVm  Gbdal  vnioi  "the 

"tadMe  Bd  AnL**     Now,  X  inoan,  Uw  prolonged  age , — = — 

■•*»  ^m  Wti*  iMh  ha  baaaa  ttk '  the  italenept  reepeeting  giants.    Tbeae  woodettul    .^nglidiot  Chancer  and  that  of  to-day,  he  fails  to 
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•n  1k>w  Mom  qui  hkre  written  in  ths  it; le  of 
I}>Tid  at  Em. 

The  uuwf  I  ii,  tbtt  in  the  PaDtatench  than  are 
uchak  wordi  and  nanunatieal  tonoi  not  nisd  by 
anj  later  wiitar.  For  initanM,  the  Hebnir  woid 
hee  (he|  it  aud  tor  the  feminine  (ihe]  in  ISo 
plaeei,  tbo  proprr  f«minina  occnmns  onl*  in  11 

J  lace*.  Thawordn'T'ir  (■  bofj  ia  OHd  in  21  place* 
n  the  temmiue  nnamt  (a  fpil).  Tho  pronciiin, 
with  the  aitidapreaiad,  Anl/n.vA,  Oon.  hIt.  G6, 
mrii.  ID,  in  all  hooka  after  the  PenUtench,  is 
ihorteDed  into  htillo;.  For  a  great  manf  ninra 
examplaiofdifFtireacaain  words  and  BpelHcK^  &?.. 
laa  Keil'a"IiitrodactioDtothR  Old  T't-timeut," 
chap.  2,  wo.  IS.  "Mamncm"  atataa  that  ua  the 
Inaelitei  Dnmheied  but  TO  lonli  when  they  eateied 
EgTpt,  thay  conld  haidlyhavaa  settled  lanfpiage 
Otthair  own.  I  am  not  anara  that  it  is  aeeeuory 
to  think  they  had  a  langtuge  peculiar  to  thenuelvea. 
T\aj  ipoke  the  eame  language  thut  wa>  apoken  by 
the  inhabitastl  ol  Oaoaan— rii.,  Hebrew.  Ttua  u 
•ridait  fiom  the  names  which  Canaanitiah  town* 
aild  penoni  boie.    Example* ; 

£irjatli Seplut GityotBooka. 

Ktilath  AiU City  of  Aiba. 

IfelchiMdek The  righteoua  King. 

Z«b TflcWoU. 

Omb The  K*Tcn. 

It  ia  stated  farther  that  Oeneeia  ia  eloarly  muds 
njiof  leTeial  bookiwrittra  by  diflemit  peoplr,  anil 
joined  tngetherby  an  editor,  who  claaily  lired  at 
a  later  date.  The  *ame  editor,  it  is  atatod,  mentions 
the  death  and  burial  of  Moks  Id  Deut.  ixiiT, 
Now,  as  andently  there  was  no  diTiiiou  into 
ohapters  and  Tcr»s,  I  thick  it  is  quito  obviooa  that 
the  last  chapter  of  Deut.  (the  ixiiv.),  containiDg 
the  alioTB  locouut,  leally  belongs  to  ths  begiuuiiig 
of  Joahua,  and,  if  ■□,  ths  editor  oUndtd  to  wrote  no 
part  of  ths  I'entateuch. 

'*  Hemnon  "  fnrthei  states  that  the  editor  liveil 
lo^  alter  Moses,  because,  in  Gen.  iiiti.  31,worei'i, 
"  ^e*e  are  the  king*  that  reigued  in  Edom  before 
th«re  teigoed  any  king  over  the  childmu  of  Israel." 
This  ii  explain  eriwitbont  having  rsconrse  to  a  later 
editor.  In  Ocn.  ivii.  6,  God  there  promisea  to 
Abraham  that  "  I  will  make  thcs  exceeding  fmit- 
fol,  and  I  will  make  nations  of  thee,  and  kiuf^ 
ihall  eooiV  out  of  thee."  Aod,  again,  to  Jacob, 
"A  nation  and  a  company  of  nationi  shall  come  of 
tbee,  and  kings  ahall  come  ont  of  tby  loins." 
Hoaea,  therefore,  merely  noted  that  Edam  bad 
kings  before  Inrael  had  any,  althongh  thsy  hail 
heen  piomiaad  to  both  Abraliun  and  Jacob.  There 
is,  therefore,  hei«  aa  -ptool  that  tbe  Terse  in  dii- 
pnta  was  not  written  by  Uoses. 

Maieb^l.  A.  0. 

IHB  BTATB  OS  MA.N. 


about  the  beat  that  can  bo  uid  oii  the  aubject  of 
primeval  man,  from  different  points  of  view 
''Beliqaiffi  Bilovianio;."  by  Rbv.  W.  Bnckh 
1823;  "Cave  HuntiBg,"  by  W.  Bovd  Di 
18T4  ;  <■  I^tudes  sur  I'Antiqmt^  niitoiique," 
Cbavaa,  1673 ;  "  The  World  before  the  bala^, 
L.  Figuier,  I8GT1  and  "  Priniitivs  Man,"  ditto', 
1876.  At  tbe  same  time  "O.  J.  L."  will  Ond,  like 
meet  othen,  he  will  have  to  form  hi*  owu  conclu' 
■loni,  ai  ths  point*  of  view  and  ths  period*  ot 
time  are  so  different  and  divana,  as  an  matance  or 
two  will  Ihow.  The  idea  of  a  Deluge  anoh  as  told 
fan  Qsnsai*  has  been  ridiculed  and  aoouted  as  an 
inpoHlbUUy,  from  the  inppoeed  want  ot  water; 
•od  yet  we  are  gravely  inf  armed  by  these  theorists 
that  America  was  covered  by  glacier*  from  7,000ft. 
to  8,0001t.  in  df  plh,  aud  all  Europe  bean  evidence 
ot  lUiOing  bean  alio  eovared  by  auch  another  cap 
of  solid  ice.  Again,  the  whole  thearvot  Pal^EO- 
lithie  man  is  founded  upon  chipped  flmtj  fonad  in 
tbe  oraTeli— «uch  a*  at  the  bottom  ot  the  peat  and 
lilt  formations  ot  the  Somme  Vdlay,  &o.,  makicg 
ont  man  to  have  been  upon  the  earth  more  than 
300,000  years.  And  ^et  you  may  est  a  cartload  of 
those  *ame  chipped  flkuts  ui  any  ot  tbe  chalk-pit*  of 
Hertfordahire,  some  ol  wltich  have  only  been  opened 
within  a  taw  years  buk.  All  the  real  flint  imple- 
— "*-"~id  by  man  are  Neolithic,  and  haveali 


nations  kept  ap  the  line  ot  civilisation,  which  has 
never  been  lost,  others  have  fallen  away ;  but  aa 
you  cannot  get  ont  ot  anything  what  i>  not  in  it, 
to  man,  had  be  been  intiDduced  as  a  primitive 
lavage,  would  have  remained  ao;  but  as  far  back 
a*  we  can  get  in  hiitory  and  tradition,  there  have 
always  been  race*  of  men  who  were  quits  able  to 
hold  their  own  with  any  at  ths  present  day. 


to  what  dimenaione  it  would  attain  were  it  not  in 
the  Editor's  power  to  make  use  atanymoment  ot 
the  al>itnte. 

I  think  it  is  pretty  evident  that  mnch  must  rest 
on  conjecture,  nnles*  we  are  prepared  to  accept  the 
Mo*aia  accoaat  a*  beyond  coutiovtriy  a  direct 
revelation ;  and  1  do  not  tbiuk  such  a  theory 
'it  Mosa*  ever  olaima  it 
iDum^nt  referred  to,  in 

_,..       s,lbo8iiLD»ys'Worl(Of 

Creation  is  delineated  irmy  have  been  the  work  of 
ths  Israelite*  them*e]ve*,  in  order  to  prevent  their 
owu  tradition  dying  out;  or  it  may  have  been 
Egyptian  work  executed  with  the  same  rbject.  It 
/rsicf  nothing. 

To  iny  own  mind  it  is  as  difficult  to  accept  the 
theory  ot  development  from  a  mythical  .proto- 
plasm    a*    to    accept   the    Hoaaio    theory— even 


cave*  of  Belgium  and  England,  thakitdian mil 
of  Denmark,  the  lock  ahelter*  of  France,  a* 
lake  habitation*  ot  Switzerbnd.  I  may  a 
add  that  the  otref  ul  and  alaborata  obaBTratia 
Dr.  Andrew*  on  the  Tai*ed  beaches  of 
Uiohigon,  ohiervationa  ot  a  much  mora  ; 
character  than  any  which,  *o  for  a*  I  know, 
bean  mads  of  such  depouta  in  £ampe,  enaU 
to  calculate  the  time  which  has  elapsed  ainee: 
America  roaa  out  of  the  waters  of  the  G 
period,  a*  between  fi,000  aud  7,000  yean.  Thi 
at  Ivost  the  poasible  dnration  ot  the  huuil  ] 
in  North  America,  though  I  beliove  there  an 
line*  of  gnidance  which  would  radnee  the  reai 
of  man  m  America  to  a  much  shorter  period 
Vety  different  from  tbe  "  qnarter  ot  ■  n 
years"  "  O.  J.  L."  mentions.  At  tot  pain 
man  and  his  flint  flakes,  he  ia  only  u,  myth, ' 
upon  just  ths  aama  Uieorelieal  ideas  M  anilra 
from  Miocene  apes  scourged  into  humanity  b 
borrora  ot  the  gUcial  pertod.  Vary  good  aa  di 
liana  to  those  that  like  them  1  bat  the  aeo 
piven  in  the  fragments  ot  old  Toooid*  pressrT 
Ganesi*  have  not  a*  vat  been  npeet,  bnt  tatbt 
contrary ;  the  pendulum  i*  elowly  bnt  s 
awingini;  back  in  that  direction,  aod  M  the  le 
of  the  Deluge  have  been  found  and  placed  i; 


if   Oud  I      ,. 
Internal  testim 


placed  at   the   1 
■      I  thint 


the  uuikeued  ai 


later  data  to  ths  Pentateuch  than  the  time  of 
loses,  and  I  have  long  regarded  the  story  ot  the 
oil  a*  allegorical ;  nor  an  I  believe  that  the 
irious  type*  of  humauity  *prang  from  that  one 
rinir  noir.  It  was  suggested,  however,  to  ma 
ladv,  that  the  mark  set  upon  Cain  wo* 
~  alun  aud  negro  type  of  eountenance, 
man  tiaving  Iwen  created  fair,  and  that  thus  oricin- 
alPil  Ihe  beauties  ot  Africa.  Hut  then  cnmcs  the 
ditlioulty  of  the  Flood,  which  the  thus  blackened 
rocQ  apparently  did  not  survive.  Having  asked  for 
information  upon  a  eertaiu  point,  I  have  to  tbsuk 
all  who  have  endeavoured  to  enlighten  me,  many 
of  t^eir  letters  being  of  great  interest ;  but  I  think 
I  can  perceive  that  proof  is  unattainable,  and  that 
the  mystery  ot  Qenetis  must  remain  a  mystery 
Btill.  I  cerUinly  do  not  look  to  theologiana  to  aolve 
thu  riddle  ;  but  believa  that  acience  may  do  ao,  only 
the  time  is  not  yet.  O.  J.  L. 


"origin  of  mi 
i  to  Tcllow-r< 


•■  par  F. 


will  you  allow  mn  to 
iggest  to  ?ellow- readers  that  the  apparent  dis- 
crepancy between  the  Biblical  account  ot  the 
Creation,  and  the  views  thtrcof  deduced  by 
gaulogiits,  arise*  tram  an  under- estimation  by  the 
btter  of  the  "  power  "  at  work.  Thus  tbe  duration 
of  tbe  later  Glacial  epoch  is  eslimated  at  U.iO,i)Ou 
years.  But  it  is  erident  that  01, '260,000  times  tbe 
power  required  to  do  the  work  iu  that  period 
would  elfeet  the  same  results  in  one  day,  aud  a* 
oiiiiiip''ICHei  wa*  engacad  iu  the  Creation,  this 
amount  of  power,  together  with  all  allowances  for 
friction  and  other  loss,  could  hare  been,  and  was, 
availabls. 
I  would  also  Bi 

does  not  lay  that ., 

and  that  tlie  narrative  ceaies  to  be  general  about 
Genesis  ii.  Ii,  and  become*  a  [>arliciDar  history  ol 
one  race  ;  just  a*  in  Chap.  iii.  ot  the  *ame  l>ook 
it  become*  the  biatory  ot  ace  family. 

It  seems  only  reasonable  to  suppose  thatpouibly 
in  the  early  paji  of  the  history  whan  such  cnormoua 
forces  were  engaged,  that,  tor  some  time  after  the 
actual  Cceation,  the  earth's  various  rerolntlou* 
were  far  mora  rapid  than  at  present,  and.  thsre- 
fore,  ths  year*  *horter,  thua  accounting  for 
tbe  long  lives  sUted.  Would  one  or  other  ot 
your  aatronomieal  raaden  kindly  tell  ms,  after  due 
consideration,  if  thsre  are  reasons  for  or  against  this 
supposition ;  and,  if  so,  whatthsy  are?  audtlwreby 
greatly  oblige  and  interest  T.  F.  W. 


same  soaroe.  And,  in  concluaioii,  I  wonli 
"  O.  J.  L.,"  did  it  ever  strike  him  a*  very  cai 
what  a  very  small  population,  both  of  mai 
animals,  there  is  upon  (he  earth,  if  thsy  have 
upon  it  for  ihOfiOO  years  or  more,  and  wl 
miserably  small  amount  of  rsmaina  bavebesnt 
lor  such  a  long  period  in  which  to  have  Uved 
multiplied  i 
March  23rd.  Dm 

[24014  ]— It    is    ratreihing,  after    the   pa 

manner  in  which  some  of  our  friend*  write  ol 
Glacial  period  as  thouab  the  whole  world  w 
one  lime  covered  with  ice.  to  turn  to  the  cbIb 
aensibla  letter  ot  "A  FeUow  ot  the  Oeolo 
Society,"  who  inform*  ns,  a*  I  tbink,  veiy  el 
that  no  such  age  ever  aiiited ;  that  tbe  01 

K'od  is  local,  and  a*  much  to-day  that  epoch 
ever  been  ;  and  that  each  surface  of  the  1 
may  in  tuni  have  bad  it*  own  glacial  age,  * 
other  portions  at  tbe  sams  time  had  Bunihrna, 
and  fortility.  If  "J.  H.,""U.  J.  L.,"  anda 
who  think  differently  will  taks  a  small  sect 
the  east  ooast  of  our  own  little  England,  fi 
staiice— they  will  find  everywhere  traoes  of  m 
rivers,  high  banks  clearly  carved  out  by  long 
ot  water,  sometimes  even  a  mils  wide,  where 
flows  only  a  little  brook  not  worthy  to  be  eal 
river.  A  big  river  means  the  draining  ot  ■ 
continent ;  auch  a  contiuent  must  hava  existed 
has  sutik  countless  agrs  ago  below  the  ocean  I 
leaving  only  Great  Britaiu  aod  these  recorda 
esisteuce.  Now,  supposing  the  aama  depTSSi 
■ilently  takiug  place  in  Switzerland,  too  alowl 
man  to  even  suspect  tbe  fact,  in.some  diitont  i 
the  rang*.*  ot  thu  Alpine  peaka  will  be  what . 
land  now  ia,  undulating  and  fertile,  bnt 
everywhere  a,  trftcu  ol  the  great  glacial  poii 
their  existence.  Tbe  alteration  of  the  lavel*  11 
earih'*«Tn*>,  always  proceeding  silently  andal 
unobsecved.  would  Ihua  account  inalargadi 
tor  the  msrine  fossils  on  ths  tnpa  ot  lolty  m 
tains,  and  the  glacial  scratchingt  on  baid  roc 
low-lying  laud*.   But  there  ia  another  age  of  ' 


been  found  along  with  bone  needlt., , 

nmains  of  the  Swis*  Lake  dwelUngs,  along  with 
trace*  ot  branze,  crucible*  with  a  email  bead  ot 
copper  in  one  ot  them,  quantities  of  com,  baked 
~    -      ~f  bread,  flsx,  glass  beads,  perforated  stoni 


John  Lubbock,  mentioD*  0,400  year*  a*  the  timi- 
that  h*s  elipud;  and  Prof.  Wunaol,  in  hi* 
"Primeval  Antiquities  of  Denmark,"  thinks  it  wa* 
BOms  3,000  year*  ago ;  very  different  from  tbe 
200,000  year*  ol  others.  But  alter  oU  laid  and 
done,  "  O.  J.  L  "  cannot  go  very  far  wrong  if,  *a 
"J.M."  (231127]  says  "pal  Ood  at  the  helm  of 
affairs,"  and  abide  by  tlia  itatement  of  the  old 
Besord,  that  that  nme  God  made  man  upright  and 
inhiaownimage;  bnt  that  man  hath  eought  out  many 
Inventions,  nno  ol  which  wa*  the  brealdng  ot  the 
Older  of  Hi*  being :   and  ao,  while   some  of  the 


[24013,]-"  O.  J.  L."  leema  to  bo  in  a  difficulty 
in  regiinl  to  ihe  Bible  chronology  by  bia  taking  it 
for  fact,  inataad  of  apeculation,  that^'buman  ex- 
"iBtenco  antedate*  "  tbe  Glacial  period.  Now,  there 
is  no  more  rciiJ  quiitimi  with  geologists  than  this 
Glacial  period,  and  opinions  differ  as  wide  aa  the 
poles  asunder;  but  up  to  the  present  time  there 
has  been  no  real  evidence  that  would  stand  a 
moment'*  investigation  in  a  court  ot  ju*tice  to 
show  that  man  haabecQ  on  the  earth  lor  mors  than 
0,000  or  7,000  years,  aud  if  "  O.  J.  L."  would  read 
up  the  obaerva'ion*  of  the  American  geoloBitts, 
be  would  soon  see  they  have  little  or  no  faith  in 
the  dsdnclion*  of  theirEcglish  brethren  in  regard 
to  the  great  antiquity  of  man.  FiiudpU  Dawson, 
of  Montreal,  in  "  Skttchaa  of  the  QMl^glBal 
Ferioda,"  tm :  "  In  like  maimer  I  fall  to  per- 
oeivs,  and  I  think  all  Amsfina  geolaglsti  ae- 
qnainted  with  the  pre-historio  BMnnmeni  ot  the 
Western  Continent  mut  egtee  with  ow,  In  tbi 
want  of   any  evideaee  of  gieftt   antiqBU^  in  tte 


have  touchcd—tha  drift,  and  the  counties* 
that  preceded  it.  II  "J.  M."  will  get  a  mi 
ths  worid  on  Mercator'*  projection,  aud  n 
nearly  etraight  line  down  from  the  Arctic  Ooi 
little  to  the  west  ot  the  American  lakes,  en  tt 
Antarctic  Ooean,  and  another  straight  line  b 
east  of  tbe  Volga  again  to  the  ex&ma  eonti 
will  have  practically  taken  in  about  half  the  il 
Between  these  tine*  everywhere,  in  varying  U 
ne**,  i*  found  that  marrellouB  maa*  of  unmsi 
ctay  and  gravel  which  wa  term  the  drift,  &llii| 
—illeys,  carved  through  by  rivers,  but  lying  ■ 

'coot  the  earth,  or  onlv  buried  by  vil« 

drifting  African  sands.     At  wbst  di< 


that^ 


mystery,  but 


t  is  ;  and  yet  b 


at  great  depth, i 


1,  the  reman 
In  the  war< 


the  worlu  of  prehistoric  i 
Tennyson— 

"  There  rolls  the  deep  where  grew  the  ties. 
0  earth,  what  ohangas  hait  thou  ttn  I 
There,  where  the  long  street  toaie,  bath  hi 
The  stilhiM  of  the  eatittal  eea. 
The  hill*  are  ikadowi,  and  thn  flow 
n«n  tern  to  ferm.  Bad  uetUac  Meads ; 
liej  melt  like  mirt,  Ifaa  aoUd  land*. 
Uke  donds  thsj  shape  thamHliM  ud  lo." 
■  AM 

iloihilili  iilhi* 


wloihilili  iilhl* 


iBCH  27,  1R85. 
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Duuy  of  a  Tour  through  Oudb,"  by  my 
father,  the  lata  Sir  W.  H.  Sleeman,  then  the 
ent  at  Laoknow^  which  aeenui  to  me  pertinent 
matter.  If  desired,  I  can  send  other  aocre- 
nstances  of  children  brought  up  by  female 
I  from  the  tame  book : — 
Mre  is  now  at  Sultanpoor  a  boy  who  was 
alive  in  a  wolf's  den,  near  Chandour,  about 
iles  from  Sultanpoor,  about  two  years  and  a 
fo  (1848).  A  trooper,  sent  by  the  native 
DOT  of  the  district  to  Chandour  to  demand 
mt  of  some  revenue,  was  passing  along  the 
of  the  river,  near  Chandour,  about  noon, 
he  saw  a  Isjge  female  wolf  leave  her  den 
ed  bv  three  wnelps  and  a  little  boy.  The  boy 
m  aU  fours,  and  seemed  to  be  on  the  best 
le  terms  with  the  old  dam  and  the  three 
I,  and  the  mother  seemed  to  guard  all  four 
qual  care.  They  all  went  down  to  tlie  river, 
ank  without  pcrceiviog  the  trooper,  who  sat 
his  horse  watching  them.  As  soon  as  they 
bout  to  turn  back,  the  trooper  pushed  on  w 
and  secure  the  boy ;  but  ne  ran  as  fast  as 
lelps  could,  and  kept  up  with  the  old  one. 
round  was  uneven,  and  the  trooper's  horse 
not  overtake  them.  They  all  entered  the 
ad  the  trooper  assembled  some  men  with  pick- 
udd  dug  into  the  den.  When  they  had  dug 
ut  6  or  8ft.,  the  old  wolf  bolted  with  hei 
rhelps  and  the  boy.  The  trooper  mounted 
nrsued,  and  headed  them,  ana  turned  the 
I  and  the  boy  back  upon  the  men  on  foot, 
icured  the  boy,  and  let  the  dam  and  her  three 
o  on  their  way. 

My  took  the  boy  to  the  village,  but  had  to  tie 
or  he  was  very  restive,  and  struggled  hard  to 
ito  every  hole  or  den  they  came  near.    They 

0  make  him  speak,  but  could  get  nothing 
dm  except  an  angry  growl  or  snarl.  He  was 
>r  several  days  at  the  village,  and  a  large 
assembled  every  day  to  see  mm.  When  a 
-up  person  came  near  him  he  would  try  to 
way,  but  when  a  child  oame  near  him  he 
.  at  it  with  a  fierce  snarl  like  that  of  a  dog, 
ied  to  bite  it  When  any  oooked  meat  was 
fore  him,  he  rejected  it  in  disgust,  but  when 
w  meat  was  offered,  he  seized  it  with  avidity, 
on  the  g[round  under  his  paws  like  a  dog,  and 
with  evident  pleasure.  He  would  not  let 
»  come  near  him  while  he  was  eating,  but  he 
10  objection  to  a  dog  coming  aod  sharing  his 
rith  him.  The  trooper  remained  with  him 
n  five  days,  and  then  returned  to  the 
oor,  leaving  the  boy  in  charge  of  the  Bajah 
unpoor.  He  related  all  that  he  had  seen, 
e  boy  was  soon  after  sent  to  the  European 

then  oonmianding.  Captain  Nioholetts,  by 
of  the  Rftjah  of  Hasunpoor,  who  was  at 
(mr^  and  saw  the  boy  when  the  trooper  first 
it  htm  to  the  village.  This  account  is  taken 
beBsjah^s  own  report  of  what  had  taken 

.ptain  Nicholetts  made  him  over  to  his  wett' 
who  take  great  care  of  him^  but  can  never  get 
speak  a  word.  He  is  very  moffensive,  except 
teased  (Captain  Nicholetts  says),  and  will 
rowl  surlily  at  the  person  who  teases  him. 

1  come  to  eat  anything  that  is  thrown  to  him, 
irays  prefers  raw  lleBh,  which  he  devours 
reedily.  He  will  drink  a  whole  pitdierof 
milk  when  put  before  him  without  seeming 
w  breath.  Me  can  never  be  induced  to  wear 
ad  of  dothing,  even  in  the  coldest  weather. 
;  etufPed  with  cotton  was  givtti  him  when  it 
I  veiy  cold ;  but  he  tore  it  to  pieces,  and  ate 
on  of  it  with  his  bread  every  day.  He  is 
I  bones— especially  uncooked  ones— which  he 
ites  appazently  with  as  much  ease  as  meat. 

eaten  Balf  a  lamb  at  a  time  without  any 
nt  effort,  and  is  very  fond  of  taking  up  earth 
all  stones  and  eatmg  them.  His  features 
ne,  and  he  is  very  filthy  in  his  habits.*  He 
i6B  to  be  fond  of  does  and  jackals,  and  all 
onr-footed  animals  tnat  come  near  him,  and 
them  to  feed  with  him  if  he  happens  to  be 
when  they  approach." 

Hoffh  Lookhart  Bom. 


BTEBKIT7  OF  KATTBB. 

6.]— To  get  back  to  the  time  when  all  was 
ly  not,  we  must  go  back  through  an  infinite 
lor  however  far  we  go,  we  can  always 
» an  anterior  and  hotter  time. 

B.  G.  Tindall. 


7.]— 1»  xmly  to  «  A.  W."  (23997)  I  would 

««  UuU  alfliongh  the  material  universe  at 

ofafei  in  a  tteto  of  beat,  it  did  not  ne- 

f  ahraya  oiife  in  tfau  liate.  as  heat  is 

'  ti  of  flMttv  whiflh  may  be  imparted 

•Mk  Hi  ooniDg  vittiin  eertain  forces 


*«^ 


lir  M  we 

oditinaitato 

Itttint  vaitsd  wifli 

kt  inffiin  rach  in- 

to 


state    of    heat  equal  to  that    which  previously 
existed  within  it. 

It  is,  of  course,  impossible  to  sav  what  the 
origin  of  this  heat  is ;  but  it  is  probable  that  it 
is  brought  about  by  the  continual  motion  which 
matter  as  a  whole  assumes  through  space. 

B.  W.  B. 


BXPBBimNTS  ON  FBIOTIOK. 

[24018.]  — Thoss  who  are  interested  on  the  sub- 
ject of  friction  set  up  in  the  bearinffs  of 
screw  shafts  of  steam  vessels  I  submit  should 
pay  a  visit  to  South  Kensington  Museum  and 
study  the  pat«at  screw  shield  of  the  late  celebrated 
Robert  Gnffiths  C' Screw  Griffiths"),  or  toMr.  A.  A. 
Wade,  M.A..  F.B.S.A.^  108,  Fleet-street,  who  has 
a  rough  moael^  and  will  be  glad  to  show  it ;  and 
also  see  the  discussion  on  Bamaby*8  hydraulics, 
which  took  place  last  year  at  the  Institution  of 
Civil  Engineers,  Great  George>4treet.  The  shield 
has  the  effect  of  giving  an  equal  grip  to  the  pro- 
peller throughout  the  entire  revolution,  thereby 
preventing  the  great  pressure  on  the  upper  bear- 
ing, does  away  with  vibration,  and  gives  from  six 
to  eight  better  results.  Mr.  Wade  will  give  par* 
ticnlars  to  inquirers. 

O.  Onrtia,  Betired  Captain,  B.N. 


A  TWO-INCH  SFABK  OOII.. 

[24019.]— YouB  printer  has,  I  see.  in  setting  up 
my  description  of  this  coil,  termed  it  a  ''Quick 
spark,"  instead  of  a  "  2in.  spark "  (as  I  wrote  it), 
which  may  much  exercise  the  minds  of  some  of 
"  ours  "  to  know  what  it  means,  unless  corrected. 

B.  Harooort. 


KUSIOAL   80AI.B. 

[24020.]— Ox  psge  10  of  **  our"  new  volume  Mr. 
S.  £j.  Hunt  gives  an  exposition  of  the  ratios  of  the 
notes  of  the  natural  scale  according  to  the  hiur- 
monio  theory.  I  call  it  the  harmonic  theory,  because, 
according  to  it,  the  points  at  which  a  monochord 
sounding  the  keynote  must  be  stopped  or  shortened 
to  produce  the  other  notes  of  the  scale  are  some  of 
its  nodal  points— points  which   remain  unmoved 
when  the  string,  becoming  divided  into  a  number 
of  equal   parts,  vibrates   in  each  of   these  parts 
separately,  and  gives  forth  a  **  harmonic  "  note,  the 
pit<A  of  which  corresponds  to  the  length  (ana,  of 
course,  number)  of  the  subdivisions.    These  har- 
monic notes  can  easily  be  produced  on  a  monochord 
by  gently  touching  it  at  a  nodal  point  while  it  ia 
being  struck  or  piuekedj  or  otherwise  caused  to 
vitoate.    Thus,  if  the  middle  point  is  so  touched, 
the  two  halves  of  the  string  vibrate  separately, 
giving  the  harmonic  note  due  to  the  halx-lengtn, 
which  note  is  the  octave  above  that  sounded  by  the 
whole  string.    When  the  string  is  stopped  at  the 
same  point— that  is,  if  its  effective  length  be  re- 
duced one  half —the  resulting  note  is  the  same.    If 
it  is  touched  at  either  of  the  nodal  points  which 
divide  it  into  three  equal  parts,  the  harmonic  note 
produced  is  the  octave  above  the  fifth  of  the  scale 
of  which  the   whole  string  sounds   the  keynote. 
When  the  string  length  is  reduced  to  two-tilirds  by 
stopping  it  at  the  same  point,  the  fifth  note  of  the 
scale  is  sounded.    If  touched  at  one  of  the  nodal 
points  which  cut  off  a  quarter  of  the  length  from 
either  end,  the  string  sounds  the  harmonic  note, 
which  is  two  octaves  above  the  keynote.    Reducing 
its  length  to  three-quarters  by  stopping  it  at  the 
same  point  makes  it  sound  the  fourtn  of  the  scale. 
These  simple  harmonic  ratios  having  been  found  to 
subsist  between  the  kejmote  and  the  octave,  the 
fifth,  and  the  fourth  of  the  scale,  it  seems  to  have 
been  assumed  that  similar  ratios  must  also  exist 
in    the    case    of    all    the    other    notes  of    the 
scale.    BIr.  Hunt,  indeed,  goes  so  far  as  to   say 
that  '*the  natural  musical  scales  appear  to  arise 
out;of  the  demand  of  musical  ears  "  for  such  ratios. 
Now,  all  that  musical  ears  demand  is  only  that  the 
notes  of  the  scale  shall  sound  in  tune.    They  no 
more  take  note  of  ratios,  simple  or  other,  than  does 
the   eye  of  the  different  rates  of  light -vibration 
which  impress  it  with  a  sense  of  various  colours. 
Assuming,  then,  that  the  second,  third,  sixth,  and 
seventh  notes  of  the  scale  muMt  each  bear  some 
simple  ratio  to  the  keynote  and  other  notes,  Mr. 
Hunt  assigns  to  them  certain  values  which  he  gives 
in  a  table,  showing  ratios  ranging  from  f  (whidi  is 
simple  enough)  for  the  major  tmrd.  to  ^\  for  the 
major  seventh,  ^^  for  what  he  calls  the  "grave 
minor  seventh,"  and  ^  for  "  fiat  minor  second  " ; 
none  of  which  latter  can  be  called  very  simple.    He 
has  two  major  seconds  and  two  fiat  sevenths— 
apparently  because  he  could  not  find  a  single  second 
or  flat  seventh  which  would  answer  the  require- 
ment of  bearing  simple  ratios  at  once  with  the  key- 
note and  with  other  notes  of  the  scale.    One  of 
these  duplicated  notes  is,  it  seems,  used  only  in 
aaoending  passages,  and  the  other  in  descending 
ones ;  because  **  the  ear  prefers  the  large  tone  to 
the  small  one  when  the  choice  is  offered."    Now, 
this  ''large  tone"   is  the  correct  §  interval,  the 
small  one  the  disputed  -i*^  interval.    If,   as  Mr. 
Hunt  truly  says,  the  ear  prefers  the  former,  surely 


that  fact  should  oast  considerable  doubt  upon  the 
correctness  of  the  lattsr.  Does  the  ear  oemand 
simple  ratios,  and  yet  prefer  an  interval  incom- 
patible with  them  ?  I  find  {by  experiment)  not  only 
that  the  ear  prefers  this  *'  large  tone  "  for  all  tno 
whole- tone  intervals  of  the  scale,  but  also  that  the 
reduction  of  two  of  them  to  ^  necessitates  a  widen- 
ing of  the  semitone  intervals,  which  is  most  un- 
satisfaotoiy  to  the  ear.  In  fact,  I  believe  it  is  only 
a  defective  musical  ear  which  can  accept  as  in  tone 
a  scale  in  whidi  any  other  ratios  than  }  for  all  the 
fifths  and  f  for  the  fourths  are  admitted.  A  series 
of  notes  calculated  upon  the  basis  of  these  two  xattoe 
(see  monochord  scale,  page  478  of  the  last  volume) 
embraces  a  complete  and  consistent  system  of 
diatonic  scale  in  every  possible  -musical  losy,  each 
key  being  related  to  certain  others  acoordinf^  to  tiie 
laws  of  musical  modulation.  Every  noto  in  it  has  a 
definite  and  invariable  pitch  in  relation  to  the 
others,  which  does  not  require  to  be  altered  ia 
changing  from  one  key  to  another,  or  from 
ascending  to  descending  phrases.  It  is  the  want  of 
this  consistonoy  and  £uty  in  the  harmonic  soala 
which  seems  to  have  puzzled  Mr.  Cass  and,  no 
doubt,  others.  Taking  that  scale  as  petfeoL 
'*  J.  A.  S."  was  quite  correct  when  he  suppoaea 
that  the  key  of  G  must  require  two  notes  not  to  be 
found  in  the  key  of  C ;  ,not  only  a  new  seventh 
(F  sharp^,  but  also  a  new  second  which  will  ohan^ 
the  first  interval  from  -fo  to  9  of  the  keynote. .  This, 
however,  as  every  musician  knows,  is  not  neces- 
sary, and  the  reason  is  that  the  interval  G-A  is  the 
same  („)  in  both  keys.  The  inconsistency  of  the 
harmonic  scale  may  be  shown  thus :  Calling  the 
keynote  C  1.  we  have  D  (S)  -  0*888,  £  ($)  »  0*8, 
G  (H)  -r  0'6G6,  A  Q)  B  0-6.  Here  E,  being  made 
}  of  the  keynote  C,  is  necessarily  ^  of  D.  ^ot  E 
is  alio  the  second  of  the  key  of  B,  and  in  that 
capacity  it  must  be  ^  of  D,  or  0*7911.  Again,  A, 
besides  being  the  sixth  of  the  key  of  C  (as  whicu  it 
is  said  to  be  §  of  the  keynote,  and  ,^  of  G)  is  like- 
wise the  second  of  the  key  of  G,  and  the  fifth  of  the 
key  of  D  ;  but  in  either  of  these  cases  ite  value  is 
not  0'6,  but  0'592.  Thus  the  hannonio  theory  un- 
avoidably gives  two  separate  values  to  each  of  two 
notes  of  the  scale  (to  begin  with)..  Each  of  these 
four  values  of  course  forms  a  sterfeing-point  or  key- 
note from  whidbi  to  calculate  other  values,  and 
there  are  thus  produced  four  different  sets  or 
systems  of  notes.  But  every  new  third  and  sixth 
of  a  scale  so  calculated  necessarily  assumes  two 
separate  values,  as  did  those  of  the  original  scale. 
These  in  their  turn  became  fresh  sterting-pointe  or 
keynotes  for  new  seU  of  scales,  and  consequently 
there  results,  if  the  process  of  calculation  is  carried 
far  enough,  an  innumerable  host  of  values  assign- 
able to  every  noto  of '  the  chromatic  scale.  In  the 
the  true  natural  scale,  I  repeat,  every  note  has,  and  • 
can  have,  only  a  single  value  which  bears  a  definite 
ratio  to  that  of  every  other  note,  according  to  ite 
distance  in  the  scale  from  it,  the  same  distance  in 
every  case  giving  the  same  ratio. 

Ou  pa^e  37  iu  *<E.  M.,"  March  13,  Mr. 
Elphick,  m  reply  to  me,  undertakes  to  try  to  prove 
the  correctness  of  the  harmonic  scale.  His  offered 
proof  (of  *'  the  mathematical  part  of  it "),  which  at 
first  sight  looks  alarmingly  elaborate,  turns  out  to 
be  nothing  more  than  showing  that  tho  ratio  of  each 
note  to  the  keynote  agrees  with  the  product  of  all  the 
intermediate  interval-fractions  multiplied  together. 
Mr.  Elphick  does  not  seem  to  be  aware  that  this  is  a 
mere  iUnstration  of  a  general  arithmetical  fact  which 
is  true  of  any  series  of  numbers.    Thus,  suppose  we 

take  the  arbitrary  series  ^q  £  ^  ^ ,  the  successive  frao- 

tions  representing  their  ratios  are  -^,  f,  |.    Now, 
a  «  10,  6  B  ,7..  of  a,  c  =  /j  X  i  =  ?*  =  iV  of  a, 
and  rf  -  A  X  J  =  ilj  =  v^,  of  a ;  but  it  is  evident 
that  d  would  still  have  been  ^  of  a,  whatever  other 
numbers  had  been  chosen  for  b  and  e.    In  the  same 
way,  in  the  scale  the  ratio  of  any  note  to  the  key- 
note will  remain  unchanged,  whatever  values  may 
bo  eiven  to  the  intermediate   notes,  and  if  Mr. 
Elphick  will  apply  his  method  of  proof  to  the  mono- 
chord  proportions  and  intervals  given  on  the  same 
paee  with  and  immediately  preceding  his  reply,  he 
wiU  find  them  also  correct;  but  of  course  the  pro- 
cess is  no  proof  at  all.     Having  given  his  supposed 
proof,  Mr.  Elphick  proceeds  to  show  the  anomalous 
nature  of  the  narmonic  scale  by  pointing  out  that 
every  interval  in  it  except  the  octave  has  no  lest 
than  three  different  dimensions  according  to  the 
part  of  the  scale  in  which  it  occurs,  and  he  makee 
this  confusion  worse  confounded  by  reckoning  the 
minor  thirds  amongthe  **  thirds";  also  by  class- 
ing the  interval.F— -A  as  one  of  the  fourths,  the  tme 
fourth  interval  above  F  reaching  to  B  fiat.    More- 
over, he  pointe  out  particularly  that  two  of  the  so- 
called  fifths  fail  in  the  sum  of  their  component 
intervals   to  make  up  the   H   ratio  necessary  to 
constitute    a    real    fifth.      One    of    these    two 
however  (B  to  F),  is  not,  at  any  rate,  a  fifth  at  all, 
the  real  fifth  above.  B  being  not  F,  but  F  sharp. 
I  offer  Mr.  Elphick  my  best  thanks  for  so  ably 
assisting  me  in  demonstrating  the  inoonsistencies  of 
the  harmonic  scale.    In  concluding,  Mr.  Elphick 
assures  us  that  he  has  tested  theory  by  the  aid  of 
certoin  wind  instrumente;  but  it  is  questionable 
whether    these    were    uui(Kum»a.^a  tA  ^^fiwdiaBa^ 
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capable  of  makiDg  the  exact  measurementi  required 
iaa  Mientifio  inveitigatioii.  I  would  adviie  him 
nther  to  use  an  aoeorately-diTided  monoohord,  and 
try  iti  effect  upen  peiaons  haviog  reliable  "  mniioal 

izB."  waiter  Bardie. 

9,  Dalkeith-itreet,  Joppe,  March  16. 


PHST7KATI0  TRAVSKI88I0N  OF  THB 
KAILS  BBTWSSV  LONDON  AND 
PABI8. 

124021.]— In  the  Sdentifio  Kewa  of  the  **  E.K./' 
Much  20th,  it  is  stated  that  a  plan  has  been  devised 
br  a  IL  Berlin  bv  which  mail  bags  can  be  sent 
295  miles  in  one  hour,  with  an  engine  power  of 
from  20  to  30  horses.  I,  and  probably  all  ycur 
leaden,  would  be  glad  to  haTe  further  information 
on  what  would  appear  to  be  an  enormous  adYanoe 
orer  methods  now  m  use. 

A  paimr  was  read  at  the  Instituie  of  CMl  En- 
gineers in  1872,  which  led  to  a  very  interestiDg  dis- 
cussion, in  the  oourse  of  which  Mr.  £.  A.  Gowper, 
BO  mean  authority,  spoke  to  this  effect : 

If  it  were  attempted  to  carry  heayy  mails 
at  high  speed  through  tubes,  fnotion  must  be 
zeduMd  D^  inereanng  the  size  of  the  tube. 
A  pipe   24m.  diam.,  4  miles  Ions,  would  only 

five  a  speed  of  47  miles  an  hour,  wiu  a  Tacuum  of 
lib.  per  square  inch.  With  proper  arrangements 
f6r  letting  in  the  air  erery  half-mile,  a  speed  of 
131  mfles  an  hour  might  be  maintained  if  tne  pis- 
ton would  bear  the  wear  and  tear.  The  power 
required,  however,  would  be  about  390h.p.  every 
4  miles. 

The  pneumatio  system  in  London  requires  three 
76  h.p.  (indicated)  engines  for  very  lignt  carriers, 
and  a  speed  under  20  miles  an  hour.  This  being 
■0,  one  cannot  well  help  feelinff  a  desire  to  know 
more  of  a  system  said  to  be  Me  to  carry  heavy 
weif(hts  296  miles  in  a  siogle  hour,  with  30  h.p. 
engines,  even  if  one  ii  mistaken  in  supposiog  that 
the  paragrajrii  intends  to  oonvey  the  iaea  that  only 
one  such  engine  is  required. 

It  may  m  said  that  a  speed  of  siztv  miles  an 
hour  was  obtained  on  Brunei's  atmospheric  rail- 
way ;  but  there  the  air  was  admitted  directly 
behind  the  piston,  so  as  to  avoid  the  neoessitv  of 
moving  a  long  oolmnn  of  air,  the  friction  of  which 
oonrtifiites  one  great  difficulty  of  the  problem. 

Bmerltua. 


DB.  XOOH'8  ."  OOMKA  "  BA0ILLU8. 

124022.1— Might  I  ask  you  to  allow  me  to  point 
out  a  slignt  mistake  in  your  report  of  the  prooeed- 
inp  of  the  B.M.S.  in  your  issue  of  March  20  ?  The 
drawing  I  exhibited  was  of  Dr.  Koch's  **  Comma  " 
bacillus,  and  not  of  the  B.  subtilU  as  stated. 

Before  Mr.  Fowke's  statement  can  be  accepted 
*'  that  the  Comma  bacillus  of  cholera  was  known  and 
recognised  36  years  ago  by  Messrs.  Brittain  and 
Swayne,"  two  points  want  to  be  proved:  l,That 
the  art  of  staimng  micro- organisms  was  known  at 
that  date ;  2,  that  the  "  microeoopy  "  of  that  day 
was  equal  to  the  occasion. 

In  tne  term  "microscopy"  I  include  the  whole 
of  the  brasseries,  glassenes,  lighteries,  and  the 
method  of  ueing  thwi^  so  as  to  develop  their  full 
powers. 

I  believe  I  am  correct  when  I  say  that  an  un- 
stained "  comma  "  bacillus  has  never  been  seen  by 
the  ''microeoopy  "  of  the  highest  type  of  the  pre- 
sent day  ;  also  that  the  art  of  staining  micro- 
orffanisms  is  a  comparatively  recent  invention. 

It  is  very  unlikely  that  Messrs.  B.  and  S.  pos- 
sessed "microscopy"  so  far  in  advance  of  that 
which  we  believe  was  extant  at  the  period  stated  as 
to  be  enabled  to  discover  the  "  comma  "  baciUus. 

March  21 .  Bdward  K.  Nelson. 


MINBBAL-OIL  LAMPS. 

[24023.]— I  HAVB  read  with  some  surprise  the 
e^ract  in  this  week's  "E.M."  of  Sir  F.  Abel's 
lecture  on  "  Mineral-Oil  Lamps  "  in  respect  to  metal 
containers,  and  as  his  observations  are  so  much 
at  variance  with  practical  experience,  I  think  a 
little  more  explicit  information  from  him  (the 
Ljghest  authority  on  the  subject)  would  be  of 
inneral  interest,  as  while  these  lamps  are  made  in 
Uieir  present  form  any  general  adoption  of  his 
views  might,  in  imorant  hends,  lead  to  disaster. 

Sir  F.  Abel  distinctly  advocates  the  use  of  metal 
containers  in  preference  to  opal  glass  or  earthen- 
ware. Now,  these  latter  materials  have  been 
adopted  by  all  the  best  makers,  as,  from  the  fact 
that  they  are  non-conductors  of  heat,  they  are  the 
best  substances  to  use,  and  consequently  the  only 
safe  containers  for  lamps  of  the  present  make ;  for 
metal  heats  at  once,  and  in  a  very  short  time  raises 
the  oil  to  a  temperature  that  throws  off  inflammable 
vapour,  and,  in  fact,  converts  the  ordinar]^  domestic 
lamps  into  a  '*  dose  testing  machine,  without  the 
nfcffuards  possessed  by  tfai^  article." 

Tne  **  flashing  point "  of  average  oils  in  the  dose 
test  is  but  little  above  76%  and  m  an  open  test  is 
from  107**  to  116<*,  and  as  any  metal  oontamer,  with 
an  ordinary  wick  at  full  combustion,  will  soon  raise 
tlie  temperature  of  the  oil  above  the  highest  of 


these,  and  though  there  may  be  no  opening  near  the 
flame,  yet  if  the  wick  should  be  in  the  least  too 
small  for  the  sheath,  the  vapour  must  mount  beside 
it  and  directly  enter  the  flame.  This  will  not  of 
itself  of  necessity  cause  an  explosion,  as  if  the 
stream  of  gas  so  escaping  be  limited,  it  will  be 
steadily  consumed  by  the  flame  to  which  it  is  carried 
by  the  upward  draught  of  the  chimney ;  but  let  this 
mu^t  be  checked,  by  carrying  the  lamp  about, 
or  bMwing  down,  or  even  across  the  top  of  the 
chimney,  an  explosion  is  very  likely  to  happen. 

Sir  F.  Abel  advocates  the  flUiog  of  the  container 
with  oil ;  this  he  does  for  stated  sdentiflc  reasons— 
1st  me  add  a  practical  one :  Few  wicks  have  a  "  pull" 
beyond  4in.  from  the  point  of  ignition,  and  that 
only  with  the  better  class  of  oil,  consequently,  the 
fuller  the  container  is.  the  shorter  is  the  **  pull,''  and 
the  better  the  light  from  the  more  perfect  combus- 
tion of  the  oil. 

What,  I  have  no  doubt,  the  learned  Professor 
meant  was  that  "  as  lamps  are  now  made,"  it  was 
better  to  diooeethe  lesser  of  two  evils,  for  the  opal  or 
glass  oontainer  lamps  so  easQy  break  on  being  let  fall, 
and  the  concussion  converts  the  oil  into  a  spray, 
mixed  with  atmospheric  air,  which  is  the  most 
dangerous  condition  possible.  But  I  am  convinced 
that  far  more  dau^r  would  accrue  from  the  general 
heating  of  the  oil  m  metal  containers  than  from  the 
few  occasional  fractures.  J.  Hnghea. 

GBATBS. 

[24024.]— IK  the  <*E.M.,"  No.  1032,  January  2, 
your  Gorretpondent  **  Dover "  makes  a  sug- 
gestion about  an  addition  to  our  *' common 
English  grate,"  and  asks  for  any  practical  corre- 
spondent to  critidse  his  idea.  Without  presuming 
to  do  this  further  than  saying  I  do  not  consider  the 
presence  of  wafer  quite  in  character  with  a  draw- 
mg-room  or  sitting-room,  I  will  state  what  I  did 
to  my  drawing-room  in  a  house  where  the  flreplaoe 
was  against  the  outside  wall,  with  a  similsr 
intention  of  utilisiog  the  heat. 

An  opening  was  made  from  the  outside  exactly 
oppodte  the  centre  of  the  grate,  to  lead  into  a 
channel  made  at  the  back  of  the  ffrute  level  with 
the  hearth,  whidi  channel  divided  behind  the  ash- 
place,  and  passed  up  bot'i  sides  behind  the  sides  of 
the  register  stove,  uniting  again  into  one  large 
channel  made  at  tne  back  of  the  mantelpiece,  and 
an  opening  lin.  wide  was  made  into  this  cross 
channel  the  whole  length  of  the  mantelpiece, 
opening  underneath  the  looking- glass,  the  looJdng- 
glass  bemg  raised  lin.  to  allow  uie  wanned  air  to 
enter  the  room  through  this  opening. 

By  this  arransement  all  persons  at  or  near  the 
flre  experienoea  a  pleasing  and  most  refrediing 
current  of  warmed  fresh  air^  which  passed  after- 
wards into  the  room  and,  rising,  mixed  with  the 
results  of  combustion  from  the  ^as,  uniting  with 
the  cooler  air  on  the. opposite  side  of  the  room 
and  returned  with  a  lower  current  to  the  fireplace, 
thoroughly  ventilating  the  entire  room.  The  course 
it  took  from  the  mantelpiece  had  often  been 
followed  and  traced  by  the  aid  of  placing  anything 
givins  off  smoke  on  the  mantelshelf  and  observing 
the  mrection  it  took;  this  was  invariably  as  de- 
scribed, and  the  agreeable  character  of  the  air 
in  the  room  and  t^  success  of  the  principle  re- 
ceived the  approval  of  all  who  reinained  in  the 
room  for  any  length  of  time.  The  opening  in  the 
outside  wall  was  covered  by  a  perforated  door, 
and  inside  the  door  whs  fixed  a  sheet  of  canvas 
or  wool,  or  of  any  other  fibrous  material,  to  filter 
the  air ;  thii  was  found  necessary  from  the  large 
quantities  of  impurities  always  present  in  the  air 
of  London.  This  diaphragm  was  replaoed  by  a 
fresh  one  as  often  as  found  necessary  by  the  air 
not  passing  in  freely.  Should  any  of  our  readers 
care  to  try  this  experiment,  they  would  be  very 
pleased  with  the  reeult.  J.  8.  B. 


I  advocate  the  very  mildest  hosnogeneou 
that  without  a  little  extra  snrf ace  carbooisii 
not  harden  sufficiently  to  resist  a  file  scratcl 

I  do  not  <*evade  the  queeticn*'  of  make: 
use  diamond  turning  tools ;  bat  answer  it 
way  that  I  think  most  proper  to  thoee  whom 

concern ;  and  I  shall  be  willing  to  notice  i 
apidications. 

ina  discussion  of  this  sort;  msLkan  of  fool 
of  course  avail  themselves  of  the  (mportu 
drawing  attention  to  their  own  merits,  or 
others  to  do  so  for  them.  Wonld  Mr.  Him 
me  to  announce  another  maker's  lathee  as  ] 
able  to  his  own  for  quality  of  workmansh 
think  not ;  so  those  who  ask  my  opinion  u 
so  privatelv.  But  I  may  properly  go  beyon 
msJcers.  Sir  J.  Herschel  turned  up  the  hai 
steel  axes  of  his  transit  by  means  of  a  dis 
Mr.  £.  Tiroughton,  F.B.S.,  also  used  a  di 
turning  tool  for  finishing  up  the  bardewK 
work  in  the  instruments  that  he  manuf  actun 


[24026.]— Thb  question  of  the  possibility  of 
hudening  lathe  mandrels  with  the  least  degree  of 
warping,  or  without  distortion,  must  rest  in  the 
hands  of  those  who,  by  the  selection  of  the  most 
suitable  metal,  manipulated  with  this  object  solely 
in  view,  and  who  are  willing  to  experiment  in  this 
direction.  I  have  given  m^  experience,  which,  of 
course,  I  expect  to  m  neoatived  by  those  who  will 
never  deviate  from  the  old  groove  ;  yet  I  can  show 
good  results. 

If  I  had  a  prize  to  award  for  one  of  a  series  of 
mandrels  by  unknown  makers,  it  would  probably 
not  fall  to  the  share  of  the  one  most  highly  finiihed 
and  dressed  up ;  but  for  that  with  all  the  accuracy 
of  the  soft  state  retained,  and  having  been  un- 
touched after  hardening.  It  is  not  a  difficult  feat 
to  turn  up  and  finish  a  mandrel  in  the  soft  state ; 
most  average  light  turners  can  do  this  perfectly, 
and  consider  it  nothing  to  brag  about.  I  cannot 
reason  with  Mr.  Hines,  as  he  says  that  he  uses 
**  the  very  finest  and  best  quality  of  cast  steel" 
for  his  mandrels— a  material  that  I  repudiate  for 
this  purpose,  because  the  finer  and  harder  the 
quality  of  cast  steel,  the  more  certain  it  is  to  warp 
ill  the  hardening. 


also  that  eminent  maker  of  astronomical  and 
sophical  instruments,  Bepsoldt,  of  Hambnri 
Julius  Wansohaff,  of  BerUn,  now  exclusive 
iii^iwftnd  tuxninff  tools  for  giving  the  high  < 
of  accuracy  to  ue  hard  steel  spindles.  £e., 
work  for  whidi  they  have  aoqused  anch  celel 

With  the  aid  of  our  best  modem  screwing  \ 
screws  and  taps  may  be  cut  so  as  to  run  absc 
true  in  every  part  m  the  soft  state.  It  is  i 
hardening  operation  that  the  distortion  oocm 
the  effort  diould  be  to  quench  them  so  as  to  i 
free  from  error,  so  that  the  screw  retains  it 
f eetion  as  a  centring  agent.  Mr.  Hines,  ho' 
names  another  liaulity  tooror — that  *'tl 
bruise  on  the  end  of  the  mandrd  would  spo 
From  this  we  may  infer  that  the  enda  of  hii 
drel  noses  are  soft.  The  knowing  ones  who 
choosing  a  lathe  feel  the  mandrel  all  over  w 
comer  of  a  file  may  perhaps  note  this.  Hei 
forms  us  that  the  '*  modd  mandrel "  as  exl 
at  the  *'  soiree  "  should  have  the  screw  mac 
"  loose  fit  in  the  chucks."  toaUow  them  to  i 
modate  themsdves  to  the  Uank  oylindricai 
and  so  in  case  of  eccentridty  the  screw  woi 
force  the  diuck  against  the  mandrd  face 
direction  of  its  centre,  but  all  on  one  side- 
complaisant  state  of  uncertainty,  to  be  sare. 
screw  vk  turned  absolutd]^  true,  and  this  tro 
be  retained  in  the  hardening,  tnen  the  oyli 
base  is  worse  than  usdess.  and  we  had  be 
without  it.  If,  on  the  other  hand,  it  is  (s 
would  consider)  impracticable  to  get  a  perf  ee 
hardened  so  as  to  remain  true,  thisn  in  cases 
we  can  we  had  better  dispense  with  it  alto 
for  a  mandrd  nose,  and  make  it  as  a  s 
tapered  plug,  as  this,  of  course,  can  bef 
absolutely  true  after  being  hardened.  Some 
mandrels  for  watchmaker's  lathee  are  mac 
way,  and  lir.  S.  Yarley's  optical  lathe  mad 
years  back  had  a  mandrd  of  this  description 
lathe  is  described  in  Vols.  I.  and  II.  of  * 
Technological  Bepositoxy,"  from  which  I 
**  1^  mandrd  of  this  lathe  has  a  tapering  end 
which  the  diucks  are  fitted  tight,  by  merdy 
them  a  dight  twist  cm  placinff  them  thereon 
proper  d<«gree  of  taper  should  oe  4** ;  if  of  a  i 
angle  than  that,  the  work  is  apt  to  loos 
chuck,  and  it  will  come  (yff  the  mandrd ;  and 
lesser  angle,  it  is  liable  dther  to  burst  the  so 
the  chuck,  or  to  stick  so  firmly  upon  thn  man 
to  endanger  the  work  in  geting  it  off."  01 
this  cannot  be  reoommended  for  foot-latl 
heavy  turning  for  which  the  dradka  must  be 
in  some  way ;  but  I  can  show  my  friends  a 
engineer's  lathe  of  recent  construction  ma 
very  accurate  work,  with  a  plain  mandrd  a 
this  description,  having  a  diameter  of  aboi 
The  chucks  are  locked  and  drawn  cm  the  i 
nose  by  a  key  passing  through  the  socka 
through  a  dot  m  uie  mandrd  end.  This  woi 
do  for  a  lathe  where  the  removal  of  chu 
frequent ;  but  in  a  heavy  engineer's  lathe  tb 
is  neariy  all  done  from  the  large  face-chuck 
is  sddom  taken  off,  even  im  turning  1m 
centree.  I  do  not  kuow  whether  this  maadn 
has  been  turned  up  true  after  being  hardenecl 
diamcmd  turning  tool.  I  think  it  profaal 
should  do  it  that  way  myself,  but  I  can  easil] 
this  from  the  maker. 

In  quoting  **  Vulcan  "  aa  having  pnnooM 
altoffether  wrong  in  sayinc  that  a  rotary  eati 
produce  a  distorted  thnaC  Mr.  Hinea  haa  ■ 
beyond  the  lines.  If  he  will  sste  to  No. 
on  p.  60  of  this  journal  (bat  teae),  he  will  a 
"Vulcan"  quite  realises  the  fodfloa.  and  « 
it  graphically,  having  caadidv  vlttaawM  h 
impression.  Let  a  mnUng  emw  or  i 
wiUi  its  plane  to  Una  with  ttoMwIkoC 
M7»  ^  square-tlinadad 


near  the  axis,  anothiv 

quired  with  a 

might  be  effet^ed  by  taai 

miUing-cuttar  and 

soastofitia*l>*«te*> 

aoeuratea'" 

would  v" 
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n«  btd  MaMttdtig  to  do  with  temr-oatti 
M  giMtnt  aaoimc;  lu*  b««ii  th«  alin, 
lift  of  hkvhlK  to  wOTk  19  uid  finlih  ■  >n» 

aiiiONi,  ^  nwaiu  of  leroMng  on! 
ftnitn,  ii  flnon^  to  mate  one  drnddar. 
bfli,  nt  tlM  lako  ot  nulntuplng  hli 
Tluto  ptmude  n*  thkt  lot  "Mandki 
M.,  Ilia  larolTiDK  (trlndar  hu  bean  ad< 
UtI  eonld  Hjlurthac  on  thii  point  : 
■■wriiaii  tn  Uta  mnawhat  ■moomtcoti 
§0  notbaUara  It,  and  tbii  moit  ba  tba  ei 
igaBMit.  IlMdgiTOiHr.  ffiMaatimal 
pt  to  luk  Ui  atata*  ^7  bataig  bcgviled  1 
iKtingthiB  poaa  nnr,  oilgiiutbw  fioin 
■altar,  wUSn  would  aaomuQj  teiaR  1 
Rnattaaigdi.  V.  R.  Wei 


IlikaHr.WaDluuii'a  ._, 

HMdnla  tonad  ap  "—•.<-,  not  k,, 

■tluMdnp  boa  bjwhat  he  oalla  Uia 
wL  TVm  !■  00  dlBonl^in  lattioB  p 
Ml  diamond  ot  placaa  of  «Mboiiado  in  1 
OMT  Six  Haniy  Baatamai  haa  been  ndng  I 


Jtt.  Wanham  lafara  to  oaaa-hatdening 
nIm  tba  plan  of  whidi  a  piaoliaal  man 
«Ca  LoMon  aianafa«tot;  told  ma— Tii 
Mi  of  boo.  pnt  It  Into  an  Inm  tia;  ot  1 
M  t«»>2flhi  of  onaiir  Unuatone  (Uac 
mQ  Md  thne-flftb*  wood  (oak)  obanc 
pand  pnt  JaaUdtpnt  Into  a  fnniaea 
wH  AeMadingtoaniaolIiaatiniao  vol 
r*iL  Iba*adaMtUi,Midfn1Ufngai 
■•■  tha  d^tlt  of  «taal,  or  itaalj  ot  m 


liOHUOXI 
{MOn.l-te  p.  »6S  Dc.  Xdmnnda  mji  : 
■k •»•««•  OMd  Wi  (IwBld  naad  aT 
waAri)MM,«BWBmBBlgofanek to  do 
MM***  nl,iAlakinHtaBtaimv(*itii 
.»aHlte«(a«gdiiitid  nanAtf  noM 
"  *  -l^ylMyfcrfcaahafltoBmpa^ 


r  /   G.S  .  F  I    G .6 . 


idantioal  with  that  of  Dr.  E.'i  deaigo,  audi 

innu  that  aootwuf  MslilenBUi  will  not  b««a 

Tarf  loog  (ma ;  and,  bdng  tapwed  to  an  angle  ot 
only  SC,  bring*  it  within  the  daflnitioo  of  an  leata 
oone,  io  wa  ue  not  jet  "oblind  to  oomibackto 
the  two  IrteUmfuiar)  nifiOM?'  In  Fig.  3,  whlohii 
an  and  Tiaw  of  the  noie,  and  in  Fig.  3,  wluoh  ii  ai 
eletatlon,  th«  triple  bajonst  joint,  tb*  mMWi  em 
plojed  for  keeping  the  ehook  in  ita  plaoe,  iialeatl; 
diown,  tba  i^iial  part  ol  whioh  ii  abont  lin.  pttob. 
Thia,  in  all  probabUitv,  woold  be  moeb  imprond  bj 


t  being  _  .  _ 
given  to  the  aoM.  Tba  ohnck*  eoned  ont  to 
•aooiBtelj  fit  thii  mandiel  would  bb*e  three  eqni- 
diataDtbaleabarvdio  the  nme  plane,  intowuoh 
the  hard  atael  pin*  (Fig.  4)  would  flt  tight,  tha  flat 
■atfaoia ol  whli^  wonid  angage  with  the  ddt-  * 
the  bajonat  Joint*.  Fis.  Sua  newotthei 
angular  mrtaoaa  ot  tha  Bdmnnd*  mandrel,  and  if 
«■  take  A.  a*  the  oentra  about  whiah  fi"g^l»'  varia- 
tiim  ot  deoHneHon  take*  plaoe,  we  ahoald  Bod  that 
the  oppoeiog  earfaciea  to  motiou  in  an  upward 
diieelibn  are  repreaeoted  b;  the  linee  A.  Band  a  «, 
and  to  motion  in  a  downward  direction  hj  mrfaoe 
A  D  0DI7 ;  Bee  Fig.  IS  fat  oompariaon  of  length  of 
theee  ranatiiig  ■nrfaoa*  with  thoee  aSordad  bj  my 
(Fig.l,S,3)mBudrelnon;aDdDowtiini'  '  "' 
o  and  taUng  oomet  A  aa  a  oenlra  of  angi 
tlon,  w*  Bnd  that  tha  nde  P  <*  would  oppoae  nioh 
npntd  motion,  aa  ihown  by  arc*  H  O,  T  E,  and 
D^iWhiahareintetoapted  brtheeofaoe  P  c*,  U 
dietuce  from  A  to  P  being  ita.  and  from  A  to 
iiljin.,  ot  more  than  (in.  extra  leraraga  *>- 


.  BideAB'  woDldaotoppceeUiia 
npward  motion ;  but  il  the  motion  weia  a  down- 
inrd  ana,  nda  F  ^  would  not  reiiet,  aa  ahown  bj 
arva  c'  D,  E  F,  Q  H,  but  A  B'  wonld  now  oppoia, 
and  a*  the  la^A  A  B'  ia  Ii  jin.  there  ii  itill  i|ln. 
in  BJ  tavoni  onr  mrfBca  A  B  in  Dr.  E^'*,  or,  if 
jon  ^t™"*"*"  Bufaoaa  A  B  and  A  0  in 

there  would  be  little  difbreace  between 

Now  if  B'  ware  the  aentn  of  variation,  then  fcr  the 

upward  mottca.iurtaoe  PC  would  taiitt, — *■ 

bjaroalE,  JQ,  L^andB  P;but  inrl 

would  b«  Inaeti**,  it  tM  motiou  tended  the  oontrary 
way,  tha  laault  would  be  Tioe  Tenft.  It,  howe*et, 
thaeaoewaaofanangleof9(r(eaedat(edllae*inFig. 
E^,  and  AbatakiaaaaMntre  of  aogalar  variation 
tandlngdownwaid*,  tban,  aci  ~'-  -'*-  '  *'  "--' 
ilaoHF,  woold  Kmoae,  i- -'^- 
10.  Haekottheattidei 
ibcot  Sfln.,  together  equal  l}ln.  in  vy  favt 
llttaarik,If  loobdataaalerer,  thia  mivt  be 
laatd  ki«a.  And,  taanld  balugmlnindaretoad,  at 
lew  w  to  nr  ban  that  I  do  ^Ubiiag  forward  tbaae 
■-itoniMtiMbmtlfcatean  ba  done,  but  only  a* 
-dfoB*  dt  rtal  maid  ba  dcna ;  and  if  II  ii  the 
-^  ■  Iin«  laaBa  Invaatl**  genlua  to  hit  on 

11.       >|7ihBDIiam7B*lf  mm  ttan  repaid 


WD,  Dci  onlT  ilde  A.  IL  but 
a,  aa  ahown  by  area  H  N  and 
M  aiaabODt  l|in.  long,  or 


fmr  my  trouble.  On  p.  13  of  No.  IHI  WflUam 
Otaagar  anggaitalhe  Tet;  good  plan  of  pladngthe 
letaw  batwnaa  the  two  mindrioal  *arfa«e*,  aM  In 
thi*  method  antiefpatea  ma  In  pntdkatlao,  ahhoojrii 
■17  diawton  one  to  font  were  oomplated  en  38& 
uU.,and  the  (leaign  woAad  out  lome  two  montkapi*- 
Tiou  to  t^  dale.  Now,  glandng  at  Fig.  7,  «• 
*••  an  lllnatoatlon  of  my  i^inam  3,  via. :  two  oonai 
in  opporitlan  to  eaeh  othet,  and  bare  we  ha*a  oneai 

theJi oonieal Burfaeea CO  tha aame  Meat  anan^ 
(d  90°  to  eaidi  othei;  thii,  of  ocone,  b  not  eonpal* 
totj, butlebaUanniom  on  tbi*  aubjeoliAan  I 
— 'toF^.  II.    The  nailer  ooao  oondM*  o<  a 

__>  anew  thread  ot  Jin.  pitch,  out  ctwbiAlhiai 

aUonato  tislhi  hare   beeo    i *     —'   "— 


ailztiu  in  tile  diuek  to  thoee  left  on  the  mandrel  i 
thi*  balBg  a  aiiwle  «at»w  ehnak  and  maadrd. 
would  coW  intartodt  when  the  proper  fradUon  W 
in  ahnek  wae  plaaed  in  the  prapet  (Baoa  to 
',  aa  painted  out  on  p.  496  £7  ^<  F.  A.  U." 
entflngoutot-'-^----* 


and  It  onto  awlnl  to  MTa  time,  and  'ia  Baaab  » 
ill  iiilinimiiil  of  be  bqiaaet Jclnl.  Fig.  8  b  as 
end  fliw  ttraw  oone,  put  e<  ftg.  T,  and  (how*  Oa 
altatBataikQwiamoTed,and  in  oidet  that  thiamin 
inteiloek  at  107  merldlBB,  it  would  be  n*e***ai7  to 
harea  brfal*  threaded  •mw ;  thi*  I  ban  eodeaTomd 
*"  ahow  in  Fig.  B,  JUoelrating  my  eyilam  Ko.  S — 
.!.,  a  oone  inoppoaittinitoallatfBc«,andtomaki 
it  dearer,  I  giTo  •*atiaai  ot  •atew-ooaa  at  oom- 

of  a  bfple- thr«adad  nrew  of  about  2Un. 

I  I*  iinr**«ul»d  a*  4in.  diem,  and  }ia. 
thick,  ng.  10{nu«t(ala*a*l«iptefonnafiy*tim, 
Ifo.  i,  batog  a  tUok  taoa  pU*  eoUd  wltii  mudnd, 

itaoniriSidteai 


and  UTinga 


r,  to  iupplT  Iba 


wiiad  tt  oeoopying  Ibpreeeotnt 

. Hod,  had  been  apTOlcoMtloa  of  Una 

A  0',  it  would  mooh  won  el(Mttull7  oppoia  tba 
npward  motioa  of  ladatlon  aboot  A  a*  a  eantoa, 
andinng.  II  with  a  bate  ot  only  Ubi.,  andwHba 
rimOar  lengtii  for  tha  (Id**,  we  Ml  leeiatfac  laqflM 

2ual  to  the  diajnoala,  ot  aboor2|in.  wia  a  haae  (rf 
I. :  thli  wonld  equal  reddiiig  ItDgth*  at  n*a^ 
31,  aadth*ii  Sgom  it*  *o  taToutaBlatbatiealv 
oamnMOt  I*  unneeeeaeiy— U  thia  pilndple  be  modi- 
(todeoaatolKCOuieiin.  indiam.  t^only)in.kdw^ 
we  BRin  at  Fig.  13,  whan  the  diagonal  ^itea  u 
etui  pteeatrad,  Dul  the  oonioity  of  the  lumeeaao 
naa^  appicoiuato*  to  O*  peiMadkular  that,  al- 
thtfagh  T«>7  wefnl  tot  preTiDtiDg  angular  thU- 
tion,  thelt  Talue  a*  a  eoooenbttoBme — '-  -' * 


mtUhttorj  t 


very  great  ptolgogatlan  of  the  length 
tlon  of    dianelar  if  tha  dlavrnd.  w 


■  wouMfoUova 
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«fcM  ■!•  UMnlti  ftbOBt  8tD.  la  diunster,  but  lo 
thin  that  tluf  will  hudly  hold  logtiUiaT  ;  tfaa;  ue 
M«da  without  Icbtsd,  uid  tuta  cikctlv  like  out 
■BHirnrm  wktra  biteoiti.— B.So.,  Flymonlli. 

[SeWT.l-OoniM.-Lat  F,  Q,  B  iMiKiinti  on  k 
pfMi  whoM  Tntaz  ti  A,  uid  latni  netnia  i  d. 
wt  Pa,  Q  A,  B  e  Im  tUDniii  >t  then  pointi,  cat- 
ttac  asii  in  a,  t,  e^  uid  bt  Uu  tugenti  of  tbe 
tB^M  tbey  maka  with  tha  udi  ba  in  hamiome&l 
Htiaiiaucm.  L«t  th*  tuasntt  at  Q  i  '  " 
X  tboM  at  B  and  F  in  7,  thoM  Bt  P 
LatPI.,QU,fiNlie<iidiMtca.    Tim 


itPandQin  Q.    ' 
PL  QU 


-    an  in  A  P.    ordei 


^•i-toHP.  .•.^.  (jg.  ^ 
.-.  Abo.  dnM  aL-3AL.  iM-  2AM and fK 
-«AK.«n«rpat  ^-  ,  -  «,  ?y*J* 
_  p,  ^^^  -p-i  m.  Now,  awa  of  A  E  F  G 
-^aQ*  +  A*B»-AaFe.  AaG*-i. 
A.»  .  rL-^Q".  SiuM  Q  i,  aqnidirtant  Irom 
diMMtan  thiongh  P  and  Q.  .-.  A  a  G  i  -  I 
(AX  -  AL)  (PL  +  QM)  -  i(^'  -  ^■;') 

^L  +  QU}  o  j±  (QMtPL)'  {QM-  PLj&o. 
^   [(QM  +  PL)'(QM-PL)  4(EN+QMj' 

"•"— -Tir-pI75.-    !. 


oor  three  itraiffht  line*  tonohinit  the  panboU  will 
be  Tepiveeutad  bj  three  rquatioua  of  thia  form,  and 
in  each  of  tha  threa  we  mnat  anbatituta  one  of  tbe 
Tilnea  of  tha  taiiffazitB  foiuid  aboTH,  and  alio  the 
coneapoiiding  vaKiai  of  tlie  oidiuatea  found  abore. 
Wa  can  then  find  tha  ordinatea  of  tha  two  pointa 
of  intaneotlan  which  are  at  the  and*  of  the  bHe 
A  B  of  oni  triangle,  and  thai  we  can  calculate  the 
■-'  ■■ —     ""a  mm 

-e  find  that  A  =  B  -  •>  : 

-X).      Now(»-tan.- 

^^   ■       Now     ; 


..  A,  we  molt  hare  recoo 
trig.  lonnnla.  Let  «  and  n  he  an;  two  t 
than  lin.  (tan.—  <  m  —  tan.— 1») 

—  -'      form  and  n,  we  get  the  Taloo  o 


I  pnrpoae  u  area  = 


™  +  Pi-)' .  (2")]  , 

-  ^  •    [4y«  -  4  p  «.  +  «.'  +  4y'  +  <y«  4-  «■  i 

-  Sji^l  "  a"iit'.  I 

A  taaolt  independent  of  the  pciition  ol  the  pointi  ' 
P,  Q,  B,   moridad    tha    humonical  jirogtaaaion 
ba    ooDitaift.  —  E.  J.  L.,    4,    CleTsdon-leirace, 


triangle  anitabla   t 

■m.  A .  MD^i)  ^  jj^^  Talne    of  A  B  baring  bean 

foond  ai  above,  and  the  Vsloei  of  the  tbiee  nnai 
being  inbatitnled  in  thii  formula,  it  will  he  found 
thit  ereiTthiiip  oanoeli  out,  leaving  only  aiea 
=  a'  ^,  which  ia  a  very  neat  nanlt  aftor  all  oui 
labour,  where  A  ii  tbe  common  ditlerenoe  between 
the  oo-tanganta.  Were  I  to  re-write  thii  paper,  I 
would  reverae  the  order  of  the  oa-tangenti,  making 
cot.  9  Ihafint  term  in  the  promaaion,  and  y,  —  e, 
aothat  b  would  be  poiitiva ;  However,  the  reaull 
ii  the  iame.-M.I.C.B.,  Bath. 


[BSOQ?.]— OonloB.— The  figure  lepraaeuti  a 
nnnbola  with  three  tanganta  meeting  Qia  aiii,  the 
IcBgcT  ana  inoomplate  (ran  want  of  room,  the 
tmagta^  of  the  anglai  6,  f,  and  x  being  In  har- 


Sttha 


mania  pngamXoa,  it  ia  nqnired  to  find  the  area  of 
A»  Mugla  ABC;  now  whan  three  number*  are 
hbacmouls  prograaaian,  their  redprocala  ate  ' 
■Bftaaatleal  nrngtawtoi,  aooaaqaently  the  c. 
■■pnta  of  Qte  Uiree  anglea  are  in  arithmetical 
■         nni.,  ^__   .^  tha  parabola,  Uie 


.lO:. 


\/l°-T 


w  pwabola  at  that  point,  we  get  tan. 
1  for  the  other  two  anglee;  the 


■MnMBUag 


i-tanaant*  of  y,    , , 
fnvartinfc,  wa  have  the  taogenta 
i4  thaae  angle*  -  ^,  ^'j,^,  and  ^-^^   re- 
UpauUraly.   thaaa  bdng  aqnatad  to  the  dii[.   eo- 

—  Imtflh^e-imt.    Theganaial  equation  to  tha 
iMiHd  to  a  earn  Iiv>  -  y  =  ^?  (i'->].V'  and 


isl , -,  ,- 

the  partition  throogh  the  oBatre  be  a  piece  of 
■oond  wood  without  a  ihake  or  knot  of  any  lite. 
And  to  make  doubly  aure,  I  ahoold  reoommand 
glaetng  over  one  aide  a  piece  ot  cbIIoo,  and  wall 
piiutiug  the  calico  when  the  glue  ia  dry  with  black 
laniih  or  Brunawick  black.  Appeoiauce  being  alaa 
an  element,  you  will  want  to  oat  up  acme  itnpa  of 
wood  }in.  by  |in.  Havingout  the  mackintoah cloth 
to  ihape,  ana  wall  payM  the  aeam  with  mbber 
cement  aa  weU,  oommenca  to  put  together.  And 
herethe  |in.  by  |in.  itripa  oome  in.  Oluetheedgea 
of  tha  boardi,  and  ititch  the  mackintoah  clottover 
them  i  than  slue  the  outaida  acdicrewon  thestiipi 
of  wood,  which  then  form  a  bead  all  round.  Well 
nib  in  glue  all  roaud  the  jointa.  and  when  dry  yon 
wiUflnd,  if  youhavedone  thawarkaiitatad,  tobe 
quite  ti^t.  Bring  oat  tha  outlet  tor  the  one  gai 
Uuoiigh  the  top  Ix^rd,  and  the  one  from  the  bottom 
chambat  in  a  limilaz  way.  Yon  will  want  two 
m  the  width  of  Iha  ba^,  and  aaf  2lLn.  hy  lie. 
tha  whola  to  itind  on,  and  thii  allowi  thu 
bottom  pipe  to  be  brought  oat  auily  enough.  Oue 
■et  of  weight)  on  the  top  board  givei  the  preaante 
tquallj  on  both  guai.  It  not  clear  to  you,  I  will 
explain  any  detatla  at  any  time. — InricTA. 

[66104.]  — Oaaollna  Oaa-Bn cine.— There  are 
«>  many  minor  matteii  inTolred  that  a  iketoh  or 
two  woald  not  damouatrate  all  nroeanry.  I  will, 
therefore,  refer  the  querist  to  the  BlunBookiol  two 
_.._.,_„-!  _  No.  *  342  of  1876,  and  No,  1.833  of 
Tha  Srit  of  theae  contaiua  the  ilmpluttorm 
iiaion  and  exhanat  valrei  pOMibla,  and  ia  a 
thoroughly  efBcitnt  one  u  well.  Tha  laiter  em- 
bodie*  tha  Amplest  fotm  of  Bring  arrangement  in 
my  opinion  poasible.  The  petuial  of  theie  two 
apeciffoationi  will  alio  give  the  queriit  information 
of  a  moat  valaabla  nature  And  the  two  books  can 
be  bousbt  for  fid.  each.  If  you  ask  my  opinion 
genaraUy  I  ihonld  recommend  a  hoiikonUl  eugine, 
not  a  vertical.  Aa  to  sizes,  I  ahonld,  for  the  liae 
yon  name,  aae  a  Bin.  cylinder  and  llin.  stroke.  A* 
it  is  imponible  for  me  to  know  what  other  paiti- 
culara  you  rtquire,  I  would  laKgcit  your  embody- 
ins  them  in  another  query,  andl  will  do  all  I  oau 
to  help  you.— InviCTA. 

[M106.]  —  Lever  Tnaea.  —  I  have  often 
"  icraped  "  out  the  turns  ot  tuaae  by  setting  fiuee 
in  turna,  and  holding  a  properly- shaped  cutter  on 
reit,  work  the  fuiee  towardi  you  and  piaaa  outter 
to  meet.  It  needi  long  praotiee  to  do  it  at  all,  and 
than  it  Is  only  "scraped."  I  would  advise 
"  O.  C.  T."  to  aand  it  to  a  watch  Jobber,  where  ha 
will  gat  it  cut  for  Sd.— Axnu. 
[GGlOe.l-Oun-Banel  Brownlni.— I  thibk  I 
lilted,  m  writing  at  first,  to  say  that  for  twist 
barrels  of  all  kinds  the  miitnie  should  be  put  oa 
very  light ;  but  eapedally  in  your  caae,  where  the 
flgaring  la  dalieate.  My  way  ia  ;  A  small  quantity 
of  mixture  in  a  aauoer,  dip  spooge  in,  then  sqnerre 
with  flngn*,  ao  a*  to  gat  nearly  all  the  mutare 
baok  Into  the  aauoer,  and  hare  your  sponge  merely 
damped.    Try  agais,  and  It  you  don't  incoaad,  let 


me  know,  and  I  will  give  you  one  or  two  of 
Mr.  Oteeuer's  teoipei,  which  ( "  Oreeuer  on 
Uunnery")  he  aiys  give  good  results.  Bat  the 
mixture  I  have  given  is  really  nne  of  Ihe  (it  not  th^ 
best.  I  note  it  is  also  iu  Mr.  O.'s  book,  thoagh  I, 
■nd  many  others  I  presume,  used  it  before  I  ever 
heard  of  the  book.  I  most  apologise  to  thcaa 
roaden  of  the  "E.  M."  who  are  iutereeted  for  my 
omission;  but  in  any  caae  it  is  moft  diflteult,  il 
not  impoaaible,  to  eonvey  to  othnra  in  oiitiag 
even  the  simpleit  process.— Abhouseb. 

[5S10S.]— Xloroaooplo  BtainliiK-— lo  additioa 
to  the  addrssa  I  gave  laat  week,  I  might  meotioo 
that  anilina  dyei  may  be  obtaiuad  from  Mr.  Cha*. 
Collina,  167,  Gnat  Poitlai id-street,  London,  W., 
and  from  Mr.  William  West,  16,  Horton-lan*. 
Btadfoid.-G.L.  M. 

[56111.1  —  A  I^Ol  Qaeation.  — Tha  board 
responsible  for  the  taaintenance  of  the  roada  in  Iti 
district  must  keep  theia  roads  In  repair,  and  th* 
putting  ap  of  treascls  in  daylight  to  divert  the 
traffic  from  a  part  Deeding  repair  to  a  part  newly 
rapaited  i*  no  obetructton.  Qanerally  speaking, 
without  knowicg  more  of  tha  drenmstaocea,  I,  «• 
a  lawyer,  would  not  advise  *'Q,  0.  0."  to  raise  an 
action  against  the  board  in  the  event  of  an  icddant 
occorring  to  a  cairiaee  caused  by  the  presence  of 
the  treawils.— B  So  ,  Flymonth. 

[eGtl2.]~-Ie«tlnK  for  Araaolo  in  Wall- 
Fapar.—The  following,  in  anawer  to  "J.  E.,"  I 
should  reoommand  as  a  teat  for  Ai.  A  hydrogen 
bottle,  fitted  with  a  tube  bent  at  right  angle^  and 
terminating  in  a  jet,  ia  supplied  with  Eino  and  dilate 
anipbario  acid,  both  of  which  abonid  be  free  from 
arsenic.  When  tha  air  has  been  all  expelled,  a 
light  may  be  applied  to  thejat,  tha  flame  o(  which 
should  not  itam  a  enrface  u(  while  pcroelain 
brought  in  contact  with  it.  Thli  condition  being 
fulfilled,  the  lubetanoe  to  be  tested  may  be  inta)- 
duced  into  Uie  hydrogen  bottle,  and  attar  a  sboct 
time  the  jet  ta-iuhlSd  and  again  taatad  with  flta 
white  porcelain :  it  atieuio  be  pieaent,  a  bcilliant 
black  metallio  film  will  appear  on  the  poroelain. 
If  the  delivery  tube  ia  heated  to  a  red  heat,  the  ga* 
will  ba  deoompoaed,  and  araenic  depoaited  aa  a 
metallic  ring  inaida  the  tuba  behind  the  heated 
portion.  Ttaia  teat— called  Marsh's  te*t~depand« 
va  tha  fact  that  nasoent  hydrogen  combinea  with 
usenic,  forming  therewith  araeniurettvd  hyilrOgSD. 
Should  thii  explanation  not  be  clear  enough,  I 
ahall  be  happy  to  affiitd  any  further  information. — 
J.  Kxut. 

[6GUS.]  —  Amarloan  Oaa-Bara.  —  Bee  nnr 
reply  more  tuUy  to  "Oiygan'i"  query.  I  think 
the  only  new  pointa  you  mentioD  would  be  tor  one, 
the  kind  ol  cloth,  or  rather  mackintoah.  TUa 
should  ba  a  make  having  two  or  three  layers  of 
rubber  between  layan  of  linen  cloth  ;  and  can  ba 
bought  at  any  indiarubber  warebouie  of  lin.  At 
the  same  shop  you  can  bay  the  rubber  oement  tor 
tha  lap-joint.  Tbe  only  other  point,  I  thiuk,  ia 
tbe  size.  For  a  diaaolviDg  lantern  I  ahould  bale 
tha  hoards,  aay.  4uin.  by  SOin.,  and  tbe  fiexibia 
sidfa  of,  say,  Ht.  3in.,  or  2ft.  iln.  high.    If  ar- 


It  aoT 


the  lidit-grasping  power  of  ai 
example,  to  Bud  the  imallestit 


ipply— via.,  Argelander,  8m.  or  H.  F— H.  A. 

(6G1Z4.]— L.  B.  uid  8.  O.  Xnainea.— Hie  fol- 
lowing are  all  tha  dimeniiona  I  can  give  yon  ot  Iha 
"Terriers":— Cylinden,  16  hy  2U ;  atx<ooqibd 
wheala,  31t.  lOin ;  weight  on  hiadan,  B  tooa  8  cwt. ; 
on  drivers,  S  tana  12  cwt.l  on  trailers,  8  tons  6  owt.; 
total,  26  torn  6  cwt.  AU  have  tha  WeatinghouM 
brake.— W.  B.  P. 

[60124.]— L.B.andS.  O  SnvlnM.— The  chief 
dimensioDS  of  the  "  Terriers  "  are  :— Diameter  of 
wheel,  3tt.  lljin.;  cylinder,  13  X  20.  Totalwbeel 
base,  12ft.  UoUar:  length,  7ft.  lOin. ;  diameter, 
3ft.  (!in.  Firebox  (inside)  :  length  at  bottom,  3ft. 
Gin. ;  at  top,  3It.  lin. ;  breadth  at  bottom,  2tt.  llin. ; 
at  top,  2n,  Sin. ;  height,  4lt.  Firegrate  arM, 
lO'Ssu.  ft.  126  tubes,  length,  Stt.  3tin. ;  diamelei 
ouliide,  lliu.  Heating  luttaoe  tubes,  473;  flieboz, 
lib  sq.ft. ;  ton  of  chimney  from  rails,  lift.  Sin.; 
weight  in  working  ordsT,  24  tons  IZcwL  :  capaci^ 
of  tank,  600gals.  1  bunker  holds  lOcwt.  of  coaL 
Daacription,  and  full  dimensions,  in  Enginnr  lOr 
Febmary  2H,  1873.— B,  LocKiuiM. 

[&612S.]-Cheinioal  Xzamtnatlon,  London 
Uulveralty.— It  "  Londuuicusii,"  hu  not  time  to 
study  for  hu  matriculation  exam.,  be  bad  batter 
pustpoue  it.  Ti  my  thinking,  it  is  only  aniniolt  to 
tha  nadersof  "  Ours"  to  ask  them  to  assist  him  m 
"cramming."- B.So  ,  Plymouth. 

[66120.] -Legal.- (1)  Tbe  money  In  bank  in  the 
joint  names  of  A.,  B.,  and  C.  can  be  drawn  by  a 
majority,  that  is  any  two  of  the  three.    (?.\  &■  ^ 
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u  ii  tranbUaome  to  wmk  with,  and  ii  «l«o 
pemiTe.    Bj  a.  tivgle  miciotoope  I  do  Dot 

limp/f  mioTOBOope  ;  bnt  koompoond  iBrtm- 
ith  ons  taba.  For  beginnen,  1  can  leoom- 
■Common  Objecta  of  the  Miorotoope,"  bf 
T.  J.  G.  Wood  (Rontledge  and  Soni),  or 
UioraacapB,"  by  the  Hon.  Mn.  Wud 
ibiidse  tad  Sana) .  A  beginnei'  might  alio 
I  mrools  in  ths  Jewnatof  Miertttovy  foi 
r,  18Si,  bj  Ht.  lAtbam,  on  "Ths  Miao- 
md  How  toUM  It"— &IUI.. 
0.]— KloroaooploaL— H.  T.  Bunett  ia 
gMoppodnEopiiiioDi  tohttquoiT.    Hisro- 

nuTM  dlnoM  into  tiro  Khoob—lhoM  who 
micTDioopei,  ooikdeuBn,  tait  pUtu,  and 
1  tbiiT  bobby,  and  who  think  tut  a  month 
ipent  in  naolnng  whethor  ai  not  %  diatom 
I  mnk,  or  Isrsl  with  ths  luifaos  :  men  ol 
lool  gansially  go  in  lor  blDOonlun.  Ths 
ihool  ats  those  who  nsa  the  micmoope  aa 
to  an  <nd— namslj,  knowledge  witU  a  Tiew 
if  ting  the  human  raoe,  BDcE  ara  Faatear, 
V,  BsckliDShaiiMn,  Kooh,  Klefn,  &o.,  &a. : 

Uiia  Khool  inTaiiAblj  nse  ths  aingls  plain 
lops ;  10  do  analyata,  and  alio  the  largs  olaaa 
OMopiatt  who  um  tlie  ioUnment  lor  tiade 
!s,  inch  as  brswsrt,  calioo  piintera,  to.    I 

Imaw  of  an;  bettsi  booka  io  the  Eosliah 
jg  than  thoH  of  CarpBcter  oi  Beale ;  bat  if 
kD  Ysad  French,  jou  will  find  BanTisr's 
t  Teebniqne  d'Hiatologis "  tstt  ntefnl. — 

PlyiDODth. 

I.] — Etas-Xngiiia. — I  would  not  adviaa  a 
I  engine  at  all.  Tlie  borizontal,  in  my 
I,  ii  far  betl«.     Clmk'a  engioe  ia  a  hon- 

not  lertical,  one.  I  most,  I  think,  draw 
ttention  to  the  coat  you  will  be  invclved  in 
tnu,  &c.,  for  making  ons  engine,  aod  I  feai 
d  never  pay  yon ;  In  fact,  oommeioLally,  it 
be  far  ohesper  to  buy  a  Mwond-luuid  engine 
»ks  one  (or  youraeU.     If  yon  dsnide  to  go 

do  not  mind  the  ezpenge,  I  will  do  my  beat 

jvn  ;  but  ;oa  an  entering  on  an  npennve 
ntut.  I  wish  to  place  the  matter  boneatly 
jon  now.    It  yon  prooeed  yon  cannot  then 

BM  for  inTolving  yon  in  a  large  ontlay. 
,t  horse-power,  A>oat,  yon 


horse-power,  a 
-     '     It  ii 


)  (ilso  know  K 


n  Ihs  Otrds  that  an  engins  speoially  daiigncd 
not  work  perfeatly  satialaetorily,  becanst 
~' — '-M  would  haTS  to  be  kept  olear  i*'  — ■* 

" U  dosed  against  an, 

s  without  mtringjng  pre- 


jidre'e  ''Companion  to  the  FhannacopcBia'' 
IS,  indeed,  he  wants  to  set  np  aa  a  ''  Her- 
'  If  that  is  hia  object,  of  oonrse,  "  sorr;  1 
"— N.  E.  Child, 

rr.]— ■»rtieow»r«.— Try  a  slip  oompossd 
lita  ol  ordinary  whitawars  potter's  bsll  da] 
)ait  of  dried  ground  Suit  under  the  glaze 


._„  -„Jea  to  the  one   of  the  piston  and 

lyllnder  oomr.—Wv.  John  Qbet,  F.C.S.,  Analytl- 

lal  Chemiit,  Newcaslle-oa-Tyne. 

[5GLS5.]— Aatro.  O.a'a.— Inobliq&e  retraction 
iBOt  is  aeporated  into  oolonra.  Any  email  portion 
if  a  couTei  lenai*  a  priam,  so  that  the  tocaased 
'sya  are  assn  to  bsTO  the  prlamatla  eolours,  and, 
Jierefore,  an  image  ia  fringed  with  theaa  colonn, 
md  is  slao  indiitmct,  aa  the^  are  not  f  iwosssd  at  a 
DOint ;  but  the  degree  in  which  this  takes  plaos  is  in- 
lependent  ol  the  fooallengthof  thslens,sudBolong 
I*  the  aperture  is  tha  aama,  the  degree  of  colour  is 
;heBama.  Hence,  bjr  increasing  the  focal  length,  the 
idgeof  oolouT  remaina  the  aame,  while  the  image 
1  magnified  bj  a  given  eyepiece  in  proportion, 
ind  BO  the  edge  of  colour  may  be  redncei  to  a 
ninimnm,  and  be  practically  made  invtaibW  by  iu- 
irewiiDg  tha  focal  length.  Hall,  in  172»,  ooniKiied 
Lbs  idea  of  an  aobromatio  lena  ;  Dallond,  iu  1T6B, 
brought  it  to  peifcction.  This  priociple  enabled 
Lhe  optioianeto  ditpenae  with  the  great  length  n( 
Lhair  tslescopsB.  Compare  a  modem  telascopia  with 
the  160rt.  one  of  Heveliua'a,  and  the  old  method  of 
jorrection  tor  chromatiim  is  obvioua.  I  do  nnt 
know  ofC-handwhat  aiie  telescope  Cssaini  ussd; 
but  I  Tsnlure  to  think  tbia  eiplatiatiou  will  aooount 
For  the  object  of  yoor  wonder.— £.  A.  TlWUi.. 

[66186.1'OoiD  for  Kicro.  SUdsa.-Whut  is 
the  qaetiat'a  difficulty  ?  Bo  the  labels  came  off  the 
glass  again  after  being  faateued  on  with  the  gum 
he  usee  '^  If  so,  use  a  gum  made  of  gum  arable 
\ox.,  pOYTdered  gum  trsgaunth  ipz  ,  water  lies., 
aoetic  acid  20  drops,  and  they  will  come  off  no  more. 
— B.  A.K.  BBKHBrT. 

[GG196.]— a«a  Holder.— Tape  soakod  in  a  mix- 
ture of  boiled  oil  and  red  lead  laid  along  tbe  joint, 
and  the  plates  riveted,  is  tha  material  used  now,  I 
belieTB,  by  the  principal  gu-bolder  maken.  If 
not  to  be  used  at  once,  it  la  better  to  soak  in  boiled 
oil  alone,  aa  the  rsd  lead  cracks  if  allowed  to  dry. 
—Stto.  Imt.  C.E. 

JMISG.]— Qaa  Holder.— Tape,  aatoratsd  with 
lead  and  oil,  is  now  general];  used  in  the  bebt 
class  of  work.  Ordinary  string  was  formerly  used, 
andia  now  somstimea;  bat  the  taps  makaa  ths  best 
and  soundest  joint.— W.  H. 

[5G300.]—Di*>nosdOaimt.— Tbe  word  "carat" 
is  derived  from  the  name  ot  a  plant,  the  seeds  ol 
which  were  need  for  weights.  Itia  3-lTgraina,  oi 
■20Glgtama.-Wu.JoHK  Obby,  F.0,3,,  Analyti- 
cal Ctismiat,  Newoastla-on-Tyne. 

[5G2O0.]— Wlwt  la  a  Siamond  OaTktF— 161) 
Bnglish  oarata  go  Jo  loi.— i.e.,  ISOgr.,  so  one  oaral 
=  HTrt.  The  Frenoh  oarat  is  3'8gr.,  Uuited 
Stales  3' 2gr.,  Dutch  3'Ogr.  Mr.EmoDuel  nodoubl 
means  "  pearl  grains,"  ttOO  ol  whidi  go  to  the  oi. 
-B.  P.  6. 

[66101.]- Plxtaff  BkttarT  Platea.- Aa  far  m 
I  understand  yonr  description,  ths  battery  ia  the 
shape  usually  employed.  If  so,  wh;  not  use  tha 
brass  aorsw  elamps,  which  are  made  on  purpose  for 
&xiDg  the  zinc*  to  the  board,  and  om  be  obtained 
from  an;  sleetrioal  dealer,  such  as  Dais,  20,  Lud- 
gate-hill,  EC.  ?— R.  A.  B.  BebHSTT. 


aUEBIBS. 


107.]— Clock  XapairliLK'—Ihavs  sn  elght-da; 

Dhtch  aUpa :  the   clockmaken  1«U  nle  It  is  vgoi 
I  here  looked  at  It.  and  the  tnln  sens  all  rli^t, 

llltle  worn,    Csa  any 

to  make  It  go  I  I  esn 
I  have  lookad  thmnsh 
jTB  uiuuucia  VI  ujH  -  t..u..  Muu  see  Bothlnf  on  oloek 
tndlDir.  so  perhapa  s  tew  hlnbi  mar  be  nsefnl  to  otliKi 
wdlum^Mtf.— A  UuT  Yitu'  B[fB«:siBss. 
rM2(iti.l-Ttatn  Indicator-While  wslttsc  at  a 
Wt»a  laUvLT  BUUtm  oa«  diT,  I  notlead  fa  ths 
^let  coUAtoT's  box.  which.*'!  belaw  tbe  platloim,  anA 
flMai  tbst  he  hid  na  tleir   ol  tha  platlorm:  an 


render  fell  me  bow  tUs 


□shine  BeooTder.— IhsTB  Be 


renlaLI 

mnchlUetOBUks 
be  Dbll^ed  to  a» 

bottom,  oa 


lioglC.    Iwonaistsof  abozwilh  icurved  bol 
hich  reati  a  pieoe  of  BeiuiUJCd  paper,  on  which 
ilnniac  Ihi.ugh  ■  hole  In  ths  fid,  tiaca  a  blk.^ ._, 
il  bcTCd  Ihia  1  knew  nothing  about  IL-Minsos. 

[teiw.l  -Elootro  -Plaitia  » . — W  ill  aoy  rsadst  infmi 
,e  bow  lo  PTeveiit  ihc  crjaUla  formiag  on  the  oatbods  t 
hsva  added  uliei  tu  the  saluliuo  laJ  Iroh  cranide, 
lit  viUioot  eOecL  The  cttiIkIji  lorm  on  all  the  edgts  of 
la  work,  and  stttmea  same  sUealu  ot  brawn  are  aeenim 
la  wurk  I— Ovs  it  TsadBLi. 

Will  any  leader  jive 
..-„_-  an  ordlnsiT  Ors-heee 
X  will  tbtnw,  vitn  n  nven  pnuore.  at  (be  isme  level 
I  UieJ.tt-Biaiisii>. 

[GS31i  ]— Br.Johnaon'aOplnlonof  Kechanioa. 
1  hia  IHetionirT  he  deacrlbea  ■  mwhiBls  as  a  "  loir 
FTwn,"    Can  yon  t?11  a-  vhetbrr  mecbinlcs  of  Ihetims 

goUicstJaa  at  (hit  urm,  or  I'o^i  Ihe  Doclor  tneu  thCT 
Kietyl-i;.  H. 

|H;I3.]— Common  Ssd  Ware.— To  B.  AiLinaa. 
-Will  you  kmlUy  oblige  wlib  the  (ulLovJog  mIormaUoa 
bout  oummon  ted  ware  I  PacpBtsce  cBopoBition  ol  nd 
Mj  anitable  lor  thla  wsre :  mesb  of  lam  Died  ts  silt  Ihs 
Ip  ;  16  tbe  da;  inndo  on  a  allp  kiln  t  Are  the  lane 
jirb  tiiTuvnonibe  wheel  or  moulded  T  Are  glossed  gooda 
ilhla  c1a-B  olpollety  Hied  biscuit  Snt.oranls  one  fire? 
jBBeggaia  natfll    Wh.t  la  o"u»Il;f  time  of  fiiinju  " 


Isoolt  sad  fgr  |laai 


lesilS.J-CbriBtofla.-CouklanronB  teUmewhatIs 
lie  coMtposltlon  of  a  mmpouod  lavtMl  called  ohTisttfle, 
Dd  of  i«n  DKd  for  ImlULlng  illvur  for  fpooni  and  lotka, 
ad  alas  Itw  pTDpoiliun  of  silver  it  contain*  I— Wioa. 

[sni».]— Nlokel.— Ia  il  po-plb1e  to  depoiltnlck^ra 


[MUe.]-!,.  arid   S.  W,  X]cpr«sa    Engini 

locording  to  tb*  namber  isd  diannaioni  ol  the  tub 

licuABicof  latfalnst..  I  ealenUte  the  heating  surfe 


tn     EKoLiaa 
Will  ""llet.ot"  (Liter  aaBUJ 


peding,  i 
-Ponwis  ' 


r7.]-Sartli«nw«fe.— In  oU  the  potteries  ] 

linV**'*  with  white  day  ia  used  for  prodooinf 
■aithenwBie,  and  the  idea  of  eolourini 
iwats  white  would  be  tieatod  ■•  a  Joke.- 
Pl;mooth. 

79.]— Bort. — In  answer  to  "  Oaibon,"  ] 
My  that  "  Carbon  "  ougbt  to  know  mon 
do  aa  to  tha  natun  of  but  aud  carbonado 
that  carbon  is  the  baas  of  each,  Boit  ii 
id  gam  Bidiutera,  or  impure  diamond  ;  car 
>  is  the  same  material  aa  diabond,  but  no' 
tbsd.  Save  tor,  or  by  resson  of,  difiioali 
MS,  which  some  sven  doubt  to  this  day 
r  diamond  gem  nor  bort '  (imimre  diamond, 
iMinado  can  be  manofactiired.  I  should  aaj 
itt  Bie  Tfature's  products,  and,  praoticalli 
>g,  eannot  be  manutactund,— Z.  Y.  X. 
M.]— Foroe  smd  Kotloa.— Tls  rope  will 
I  pulUng  at  each  end  will  bs  strained  cqoa 
p«U  of  the  strongest  ol  ths  two  horses  only 
a  pisca  of  ooid  auapend,  Bay,  Icwt.  to  i 
a  Spring  balaDce  attaohed  to  a  nail  in  thi 
Tm  mbtg  will  represent  one  of  the  horses 
ight  the  other  horse  ;  the  index  fingers  wil 
»  tlSlb.,  and  this  is  the  strain  on  the  oord 
,  and  the  nail.  BeipectiDB  ateam-engiaea 
•amea  on  the  platan  and  ita  oylinder  cove: 
MnflUninm  under  all  oooditions. — Yai£1. 


[66203.1—Ohemloal  Affinlt7.— It  ia  quite  im- 
poadble  to  deal  with  this  subject  within  tbe  limiti 
of  a  reply ;  but  if  the  Eaitor  approves,  I  wil 
send  an  artide  neit  month.— Wu.  JOHK  Obbt. 
F.C.S,,  Analytical  Chemiat,  Newc»«Ue-on-Tyne. 


OHAHSWEKED    ODSKIES. 


flvytnnf-ril,~bcwjilv/ 


bbUlt,  Kepaintinc  llj 
6'.«9t.  Engine  BoilCT 
&MM.    To  Mr.  J.  B. 


SSS7I.  AmerieanOrgan— ToMr.  Fryer.p. 
9M».  OupolaBleet.-Ta-Invicts,"U7. 
ttm^    Biaas  Oiatings.  KM. 


I  about  V 

_oiild  be  gl&d  to  te 
Dinputing«!lpee«,butIeasnot<iiid(3Btaad  atltheattts 
f  your  calculation.  Will  ;on  hlndlT  ahow  me  bow  M 
Ind  geoc,  Ut.  and  long.,  and  also  how  the  diagram  la 
onstrncted.  and  what  ia  neaat  by  diff.  ofdecl,  ssdZ 
ns.  D  ?  I  smlikewljepuss'cdwItbtbeLssttwDsteiialn 
ilemrnt  II.  You  eee  I  want  a  good  deel  ot  laatraeliea, 
aore  perhaps  than  yon  will  And  it  amnailtnt  Io  give  me. 

IGfiiia.]— Blectrio  Olook  Dlala.— I  wint  to  msU 
,  JonbU-dlalled  dnun,  Bua  ot  dlAls  aoin.,  lo  be  dnven  bi 
leetiicltr  from  an  ordlsary  Onbam  ragulator.  Wanted 
□  know- beat  diliing  action  to  prevent  denugement  ol 
landabywiad  or  other  ntvmal  toisF.  deaoipUon  and 
ilii  of  magnet,  what  batury,  slie  and  number  ot  esUs, 
low  often  to  close  cireolt,  what  wfacel  of  regulatocte 
nake  contact,  desciiptlon  ef  conticta  ;  are  platmum  eon- 
acta  neceasuy  or  deiliahle  I— A  BiaaiiTia. 

[BniB-l— Bdcea  of  Old  Tloltn  Bell7  Brlliit«^ 
[as.- Coold  soy  wmeepondtnl  suiglsl  a  kind  uf  vamlA 
IT  palish  that  would  He  on  and  adhne,  so  s>  to  pnvent 
>  sflk  bandkercblet  being  caught  by  a  apUn'er  on  the 
Edge  ot  (he  belly,  whin  lohbtw  the  violin  over  after  use  I 
rhcBpllnleis  are  cauBed  by  old  sge,  Beaaoniag  of  ths 
n»a,  sad  by  wsir  and  tear.-Buaaiui. 

[BeiSO.]-Modieal  Ooil.-I  h™  booght  a  soO 
anchoat  nf  repair.  Bulb  pibnaiy  and  lecoodsty  havs 
Ken  taken  off  ;  on  bia?  board  la  a  little  three-way 
iwltch  amingeinent.  tbe  lever  an  be  turned  on  to  any 
if  the  tbrve  si 


w'tbe  aeoondary  with  the  J 
■naol— Biamsio 


■  Itch.ai 


rssMi  ]— Blue    Shadow.- 
TsveUIIig  on  toe  aWeau  Csaal,  I     . 
o  obaenied  by  base  aa  to  pieeent  a  copperr  sppesraaee, 
'  noticed  that  t^  ahadows  esat  on  the  book  1  was  reaA- 
rsef  a  grceaish-blBe  eolonr— about  turquoise  Use. 
IS  notlndbr  other  pt .._.  i.— 


if  tt*  «yi  ia  M^aaed  bf  a  bone  pulling  a 
k«w4wltk«ilCtM0lllM  wma  magnituda 
M  OB  tket(i|9«fllg0t>wiad.   Simlb 


.    ?boaahatealaaaaaO(S96. 

.   boaiU  ranns,  us.  _ 

.    Steam  lAonefa.    To  "  Tortsi,"  SIS. 


Inlf,     1*8^     whBs 

aaios  was  noUod  by  other  psasngers.  so'that  It  was 
■a  optical  UlnalOB.  navellhig  on  the  railway  tmt 
bwlDSt  slier  suasst,  wiaa  gasUgbt ovtriiead aad 
lalso  entnlag  tbe  ear  windows  from  tbe  WMt,  Oe 


«  wMt.the 
■bjestslnia 


tramway  I 
t.aBdH.W 


JCHlnes,ti3 
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IBS  TO  ooBEHPOjamm. 

IdCAiXdito: 


sot  giVi  UT  idea  of  wlu 
[■in.    lb*  dtialla  of  can 

'     Klpipmsbon 

,_ , . no*./  MboD 

(mug im  "  Dtaaaan  iatoniwtloa  apiodit*.')— J.  E 
[IndLmbbtr  ens  b*  aiiulnd  la  biiulpbU*  of  s<Tboo. 
— TtiMM.  (The  blwl»  of  llHtin  •bouM  bin  m 
little (touuiH,  and  ina  f owudu  Ibp  null  t  Iclalm 
poolble  to  Mir  *lu>t  li  Utt  nutter  f  mm  jaat  >k«te 
and  JmBtiutiuo.  FsfaHpa  Ton  *-zpeaCed  toii  rnueh.)- 
O.  B.  K.  (Bm  p.  4T4,  lio.  ni;  bat  do  joa  thio 
TloMmnld  b*«  ntmainlj  nnd  if  it  wm  ponlbl 
to nuk* K bUek (qtuUr ■•  good T) -Scot.  [AulotLat 
the  Fmufli  tbetiul  aott— t£g  qnimUtT  of  heat  icqnliu 


■ddttiMd  to  J.  FlBI 

PBOBLBU  DOOOCXZXn.— Br  J. 


dto  MtKB,  qonk^aad  n^kakmMBtto 
lood,  laA  tt  li  BOt  fui  to  eesBPT  it  with  <aum 
■  iM  IndleBtad  aboM,  iriilA  «<  oati  of  bdl 
■mad  wUck,  U  BOt  anrHMBsta  In  thoa 
to  npUM  «£1A  an,  Tba  "Slnanr  8*1 
Icn  adMapBuam  of  oUalnliiS  •uih  biloniia 


rington,  y«a  irtll  «•  OliutiatlaiL 


GOOD  TBISAT. 


d  ■■»i*aowl«i')wi 


^alatta.— Jao.  M  - 


smbnoliba  Xiolih  Mioxivto  wlllhan  ti 

&U  ^TertiMDHDU  for  the  nnt  Imiu  mut 
DtSce  not  lata  than  ft  p.m.  on  Tdudu  next 

■Di,  i>D  Co.— Pall  Hall  BlMtrlut  Ataoda 
Wood.-J.  0.  White.— AmuHinr.— J.  A.  C- 
Siift.— Bladent  —Be*.  Sm.  BUbop  -Aithu: 
/.  HammoDd.-C.  J.a.-Panalafii.— M.iA 

■  VndRvradaatel-Vi'  ' 

J«Il..-i.  H.-IOTi«L        _ 

[t  la  doubtful  wfaathei  a  WDik  (iThu 
I  ]Pon  n^oln  haj  ban  vrittan ;  bat 
^pedannloHtothepnbt 

I.  London,  B.O.,  ha  will —  _ 

lah  be  kona  on  aale  at  hit  offio*.)— Uillu 
Bftdgv.  ( Wa  are  nndar  the  liinmiMliai  thai 
nka  aie  isooDUntiided  in  tb*  8rUab<u ;  bnl 
ina  aBawei.)— W.  X.  Bhitb.  (Yon  vooU 
ciof  auiwoad  bTpa•^"  wonUTOut  Wall, 
ot  aniwei  b?  poat,  nOT'icplrto  isehqiua- 
•oon,  a*  no  will  •••  on  ntnrlng  to  lllnti 

II.  Ton  1^1  find  a  daaolpllw  at  the  batten 
t  aMicblag  Um  Indleta.)— Boaaanau..  (Hj 
tU  theodoUte,  n  a  aiiall  teleaoope  rfnad  oi 
ttbanlndkMlnf  plat*.)— B.  (Tra,  dlamaadi 
pndBeed  artUaallr  if  iii|alalllilii|  eatboi 
I  taflMBoa  ot  beat  and  piaaaars.  8ae  pp.  1, 
CZX_  Koa.ISI.K»,  fat  an  loooont  WTtbt 
iM^ltr.J.  B.HMonar.o'OlucawO-K.T 
n  of  Britannia  meaBB  the  Eniluih  DuA  loi 
lot.  lOdwt  U  the  "Uon'a  hand"  ia  a  las- 
id,Ulathe  markoftlieLoadotiOompaB},  oi 
<"tloo'tbwdataaad"  then  the  uSele  la  oi 
lake,  and  the  metal  la  ataaditd    " 


Cbint, Mltella,  otlo  Ihoa 
planta)-JiHU  Sniw,  ( 
mechjoieel  prinMnff  prors 

— 8.  C.  S.     (£li«abbai  i 


i,  peiiian,  la  the  lea 
.a  Tiewed  In  Anaehana 
m  Fng-bft— ail  aquatl 
"■ "-'--   TO  photo 


e  Ibe  uticlei  on  p 


-  --  ,-B,p.9«.  Ithaa  been  freqaentlj  nc^latd  tb^ 
tb«r  oaoDut  be  mad*  •rtthoDt  appatatoi )  -B.  II.  L 
(En  albumen— eeg  p.  SS§  lait  Tolume,  and  IhelndleH 
for  eeve-il  redpea  hara  bwn  al.tn.)- W.  K  (Wi 
haTehnrd  of  [t  belon.  If  jou  balisTe  that  a  few  akpin 
of  bUok  lUk  emnd  ran  ot  lombago.  *•  ha* a  no  wlifa  t 
dlatoibiooi  belief.  Six  munihi  uema  i(  long  Ume  fo: 
BO  ttrmirkable  an  '^elaatrla  be  t."  We  an  unable  ti 
find  tbe  ^' qaerr."J  — Avxioue.  {Carbon  tnelng-papei 
1*  made  br  mating  tonthei  fl  parte  of  laid  and  1  ul 
bceawax,  asd.ai  the  miitii*  c»ol«  atlrtinilaaaBiiien 
UmpbUek  to  give  the  dcalred  eohmr.  ApplT  to  pape: 
-K^,-. ..,. . lu.. ,t[,  o(  the  mil     ' 


Vhlie  to  plar  and  mat 


m.  oalng  ai  Utile  aa  poaiible  ot  the 
a  Kood  eoabj-E.  SiBB.8  (fhe<„_ 
1  leeeDilr  aaawcnd.  a««  p.  Itr  la» 
..  ealaat  week.  Yon  moat  par  the  eom. 
panr  a  toraltj  tor  bdng  allowed  to  uh  ibauatinmaau 
and  arraage  with  the  local  aathoTitlea  aa  to  the  eree 
tloaat  the  wlm.)— AiiioDa,  B.B.  (We^eoot  bin 
whether  it  ia  poeidble  to  gel  -'     '  '"' ■"- 


it  Toi        tton  bae  be 


looga."  Yon  had  better  cmanlt  a  mediixL  nu 
Huai.  (Uarcator  wai  ■  Danlah  Ktoiinplii 
mapa  are  laid  dawn  on  thi  aaaomptioa  tbat  ti 
le  a  plane,  and  h*Te  apeoUl  adiuatatu  '•>' 
Tber  ban  atraight  llnea  to  Indloite  titliudt 


■1-C 
.    Hli 


Nonois  TO  oossEBrasanrTB 

CoaaicT  eolDlJiBi  to  M»,  br  W.  Brfoe,  Pni«« ;  B.  A. 

Bmnctt.   K.  Staoler  Follwell,  J.  B.  Flper.  B.  Holatar 
Barmond,  Capt.  V,  8.  Pochln,  and  S.  L.  CUnia. 

To  MO  br  Rer.  W.  Andemn  ,'01 
Edith  HoKliBa.  B.  A.  BennelC  W.': 
J.  £.  Piper.  B.  Stealer  Follwell,  .i 


nnerl.  Birmond. 


lodee.    Steur  orelopBa^.)— J 

appreciate  the  poaltlon.    The  guerr  ia  ot  no  Interent  tc 

Rataitona  adilntfamiLnt.  Anr  large  booktell-r  ear 
belpTOD.  See  p  1S8.  No.  Ui,  and  Vol.  IW,  of  tl» 
Froecedtnge  of  the  InnituUon  ot  CItU  Engineera.)- 
Snu  BoiLia.  (You  o.n  find  manr  THipea  In  bank 
reinmaa^  bntweareatraidroawimttoo  LnUBbitor  loct 
aprspaimiionwinddbeworth  ritaatlog'.  Yoogaiikeei 
~  good  deal  of  the  aeale  trB  hy  filtering  aoii  aotteninfl 
'■-  — '—  before  pompliw  Intj  tha  boiitr.  Comoiai] 
"irtUng,). 


.  and  Co  1— H.     inxatenr.ba; 

■ulala  of  anr  of  the  ngtiuil* 

lit  and  pertaou.  A  qnarter  itf 
moia  wlu  make  thi*«Miiuictet«  <•' 
'-  ' idd  one*third  of  ■—  - 

'ot^an 


«a  rieldin*  mnoUaga  i 

IT  loitabla  mannar.)^^!.  1.      . 

la  Itad  and  mix  with  equal  parte  of  tntpen- 
■oDed  oil,  adding  one  ponnd  of  drrna  to  ern 
ihlte  lead.  Yon  csa  bar  Ibe  white  lead 
froohd  la  oil,)  -J.  w.  (The  nnmbea 
.  mDJit  hare  oontalaed  eonieibliic  about 
t.  There  ia  a  diagram  la  laat  wcek*a  laane 
1  abow  rou  bow  the  wlKa  an  atianged,  and 
Jw  tbe  lodtx.  br  the  aid  ot  wbldi  yoa  cm 
MDipoonj  which  will  Mlt  potk  Thapiimair 
oatctad  to  the  aeeoodarr,  whieh  ia  emaller, 
IB  eontlnoe  adding  toll*  ot  Doai  wli*,  btug- 
ada  at  aa^  ^uncuonf  ao  aa  to  get  uffareat 
f  pownr.j-A  BiourBiTBacaiaia.  ( Pm  ao> 
omatle  oi  aelt-actina  fOBatalna,  Me  Noa.  Me, 
MT,  >T&  ST4.)— AStodbt.  (Whraotpro- 
Uandiil    Mo  Umit  to  age;  but  how  long  it 


kin^   cm   b(     1 
•aao    at    moat    ir,  nmongeia,    ana    can  b«  boogfat     ' 
much  cheaperthaalberaabemade.] -W,  n.  (U'nsl)     ' 
diua    aitantwd  to  the  arbora    that  wonld  othrnriai 
banda.    1,  Weaie'a  Bni.i  ia  pablidied  br  I>ock-     , 
"    -        ~     '  ^all  court,  K.C,    Whj 

addiiiMa  ot  bookHlleTi  who  allow 


THiao  problem  recelTedfrom  Beaploe  Floem. 
ouanaT  giniM  t*o*iTed  fima  Q.  H.  Ualnwai 
tuiKli,  Ber.  Dr.  Heatj,  and  C.  W.  Laat. 
.  CiTLnH.— A  dual  oonalat*  In  a  eaoond  aoiuli: 
on  the  part    at  Blaek  In  anr 

a.  PoLLwrn..— Tb«a  li 

1  for  two  and  thred  marara  id{ 

ITS  Eoanu.- That*  »  no  mate  la  rour  iDlnUoa  at 

■  flnt  Tooni'r  t^bloo  will  be  publiih»d  in  tbe 
numbrr,  and  the  fiolutija  CompetfUoii  will  than 


carrr  banda.  S, 
wood  and  Co., 
abaold  we  giTe  tb.  .. 

a    dlMOOBt^H-HlDlf 


(No, 


.     (Sil 


tar  off.  1.  It  Tnu  look  ander  "  Termi  of  Bubacriptlon." 
rou  will  aee  that  tbe  pnbllihat  doea  aall  caHa  for  bind, 
ing,  price  la.  Ad,  each.  It  ■■  adviaable  to  order  through 
a  CoakBeiieT-BlTlng  him  th*  numbera  of  the  ivlomei 
requited.)— TTB.  (Me^n.  Lookwood  and  Co.,  Sta- 
tlonen'  Ballwnit.  V.C.,  pnbllah  a  manoal  at  tfga- 
writlng  under  the  title  of  "Letter-painliDg,"  piicMI. ; 
but  rou  will  and  a  llat  of  all  anoh  booka  in  CalTcrt'a 
Catalogne,     Great    Jackeon-etfeet,     Hauctieeter.)— A 


>t  gamta  to  tie  plared  le  fittegd. 


JD  p.  Ml,  1 

laladaxotTol.  XZXVL,  andn      .      . 
WMBabUahed.     FoUaarotu  datoipUoa  ii, 
-■— i-j._ij_  ^  ^  elBotriaU  eondl- 


a.    Tba  beat  remed/ lea 

change  to  the  aeaaida  tor  a  few  weekl.    PhiUng  that, 

tbe  uae  ot  a  good  naplntot  mar  b«  beaaScitl,    Boma 

patltDte  b*T*  found  lebet  br  waahinc  out  the  noai  wltb 

a  weak    eolutiau    of    qulaiae.)— I.    W.    (You  are 

— rkwardlr  placed  ;  but  If  rea°ea  pmre  tlie  (adi,  we 

'  adTtae  rou  ta  eoa  tbr  adtartlMi  tn  the  Haa- 

~      i»-ooart  for  tbe  moHr  paid,  and  for  the     ' 

1  haTO  been  pat  to.    We  oaa  oolr  Inteifan 

talla  to  nppir  rooda,  and  not  In 

'  .dlaput*.)— MaSoToattLTU 

.Mdmksov- braeontraoDdentwbo 

ia  a  dDBTmaa  of  the  Cburcb  at  Aiglaad,  ao  that  wa 
tblnk  raUrioB  li  la  UtUe  danger.  Bone  ot  roar  objas- 
Uona  we  abare  onnelTBa ;  but  we  do  not  think  we  are 
sailed  npoB  to  (top  a  eoolzoTirar  when  It  ia  naturallr 
lalaed,  aa  ia  tbe  pnaeat  luataBoe,  althoagh,  ot  ooone. 
It  aunot  be  oontmaad  rerr  long,  to  the  txclnaloa  ut 


OAABOBS    rOB    AOVZKTlSUIti. 


■waaiaH,  av  liaa.    rarai^apM  AdwdH 

CUaa.    VatnatHcaK  Mtacraak  idTwtbHaat  U 
aMaltTalMuCii-    KgaaadT^Mlin  •arM^K 


■nnWTraiaUi  aai!!«&«a  b  ia>4a  ca  laeiam  liaw  tluai ; 
■aeiB>i£i?wBn  la*  awaat  net  aieaaaa  baa  niuui^tha 
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tognllf  muted  witb  a  bus  or  tsU  of  rimilar 
matoiriiL,  and  preferably  at  right  uiglei  thereto. 
The  two  elsotiodei  for  evsry  pair  have  their  pro- 
jedaoK  itripi,  rihhona,  or  wires,  so  amuiged 
that  vhan  in  their  proper  relative  positioD,  the 
haiM  or  walla  will  be  opposite  and  parallel,  the 
«IM  with  the  other,  and  the  rows  of  atripB, 
ribboni.  or^wirea  ptoiectiDg  from  one  plate  or  baae 
wiJl  interlock  or  ^temate  with  thoia'  on  the 
•othar  plate  or  baae,  and  will  leave  room  for  the 
ioMrtlon  between  them  ol  iQiulating  plat«a  of 
(!■■■  or  other  Stable  material. 

C.  Bandel  patents  improvemantBinbatterieB,  in 
'iriiicJi  the  arcnlation  of  the  escitiag  liquid  il 
the  ohiet  feature.  The  hatterj  ii  oompoeed  of 
W17  nnnber  of  saparpoud  elements  of,  aay, 
mio  Mid  rarboD,  aeparated  by  indiarubber  of 
mffictmt  thickneM  to  form  a  kind  of  chamber 
«oa(aini]ig  the  exciting  liquid.  The  latter  flowi 
into  the  onter  Teaiel  by  giarity,  and  passing  np- 
•udi  throitrit  each  "^lambar"  by  meoas  ot 
hole*  In  the  Mate*,  it  drawn  oft  at  the  top.  The 
Armigenent  conatitates  the  inventioii  (12ST4). 
la  another  p*tent  (H47G)  the  novelty  consisti 
in  Ol*  empIoTtnent  of  the  different  materialt.  It 
ia  the  invention  of  J.  Certaux.  of  Biussela.  The 
materials  an  said  to  form  a  new  combination ; 
they  are  mereory,  sulphate  of  copper,  peroxide 
-of  nannoeee  in  grains,  sulphate  of  one,  per- 
oxide of  mannDeae,  granulated  and  in  powder, 
vith  emihed  carbon  from  retorts,  the  whole 
covered  with  a  layer  of  lead.  Another  part  of 
the  norel^  of  the  invention  also  conusts  in 
tbs  emplo^nent  of  a  long  lead  wire  inside  the 
pomoa  pot,  formed  into  a  spiral  at  the  bottom  of 
the  po^ MM  encoMiiTelytta versing  all  the  above- 
■■■wd  Material!  downwards  and  npwarda.  This 
.  hmi  wbn  Out  brms  two  rods  stopping  lerel 
■!'■'  ff"a<wmpil,aaA  it  holds  "  magneUcaUy  " 
n  wailala  ocotained  in  the  poiOM 


the  patenta  of  1S31,  we  cannot  sa^  that  we  have 
found  anything  very  promising  in  the  way  of 
new  batteries. 


saraiiTE-KAEUia  at  hoi[X.-it. 

The  Flywheel  and  Basuitica. 

I  ALLUDED  in  my  first  article  to  the  diS 
calty  of  setting  out  a  small  engine  by  the 
raI«B  applicabls  to  those  of  larger  dimensioiu 
apart  from  the  auialAnce  to  be  derived  from  the 
trained  eye  occostomed  to  note  and  apportion 
due  relations  of  parts.  The  flywheel  now  fur- 
nishea  a  case  in  point.  II  we  take  one  of  the 
best-known  rules  for  the  weight  of  a  Qywheel 

W-  *'S 


W  =  weight  of  rim  in  awts. 

D  =  mean  diameter  ol  rim  in  f*A. 

P  a  total  avenge  pnwure  on  piston  in  lbs. 

S    =  stroke  in  feet 
We  sbaU  find  that  our  rim  comes  out  at  1ft.  9in. 
mean  diameter  and  33'81b.  average  pressore : — 
338  xa2(=pistonat>a)  xKH^  slrofce 


4G: 


T75~ 


^- 2011b. 


1  average  pressure  of  4S'31b.  we 


48-3_)<  S;2j<  -SM 
«p"x.l-76 


-2801b. 


These  are  excessive  weights  for  so  small  aa 
engine.  Further,  this  rule  takes  no  account  of 
the  rate  of  piston  speed,  which  should  have  an 
important  bearing  ou  our  aonolumons,  sinoe  a 
slow-running  engine  would  reqalre  a  greater 
rsBorve  of  power  than  a  qnick-ronning  one ; 
— '-"'~  '---  "  take  account  of  the  work  to  be 
or  oUurwlse,  i«Blly 


the  moat  important  conwdention  of  all.*  And  il 
we  take  another  rule  which  doea  embody  the  rate 
of  speed: 

6366  P  8  C  /  N  \ 
^  "  D  (,6uJ 

P  ■>  pressure  on  piston  in  tons. 

S  =  stroke  of  enEJne  in  feet. 

D  ~  mean  diameter  of  rim  in  feet. 

N  ■=  nnmberof  revolationsMTmlDnte. 

C  =  constant  ~  four  for  ordinary  anginea. 

W  =  weight  of  flywheel  rim  io  tons. 

And  aasnme  a  piston  speed  of  22Uft.,  or  -  10 
revs,  per  minute,  and  a  pretsure  a«  before  « 
Sa-Slb.,  we  get  340'91b.  in  our  rim. 

XTnder  these  oircumatances  the  best  way  ii  t» 
connder  what  kind  of  work  the  engine  will  be 
required  to  perform,  and  to  proportion  the  wheel 
accordingly.  J  have  drawn  a  wheel.  Fig,  41, 
which  1  consider  of  good  proportions  for  an 
engine  doing  variable  work,  llie  weight  of  its 
iimis84}lb.  Arms  and  boss  bring  the  weight 
of  the  casting  up  to  1021b. ;  but  the  weight  of  the 
I  alone  is  taken  into  account,  since  the  arma 

Tha  meduBioal  meiST  ilored  up  in  ■  flnrt 
be  properti  wlvulated  aolr  in  nUdon  to  the 
Datun  ol  tts  woik  of  the  nMloB'     Tha  smona' 

piodnMd  br  ■  iIbvI*  halfitroVe  1>  Htlmstad,  ._„ . 

-i.i.i-  ,._!.-  ..  — i.«..  ,.  .1.. LtlliM  of  pDWer 

_   .   .nbv,  ud  11m 
looUled  that  Us  *<•*«« 


wIthUia  limit*  of    _.       

'    '  bv  the  maoluDejj  driwn 

„ tha  Bpihecl  Is  so  alaola 

ihoil  ntuliia  thoia  vuiatloiu,  so  that  till : 

nrr  tor  u  «uct  aatlnuta  are  UiB  iiUt(m  need,  the  avtt- 
aa»  praHUR,  the  itnike,  the  mlatlim  (nm  tha  hhbd 
veloelCy,  the  force  of  ^avitr.  and  the  fMstlan  of  tb«  aide. 
Tlw  pnei  ilorad  up  in  the  rtia  ia  made  to  eioMl  that 
■bJob  ia  ^vin  oat  by  ana  baU-iUvka  of  the  taain*  br 
from  th»e  oi  four  lo  sli  tlnaa,  awoidkiB  to  dcenm- 
ataataa.  F«  a  oleu  atatamant  of  tha  thtorr  at  the  Oj- 
wheal,  totethar  with  tocnula  bued  thtnoB,  and  apno- 
ptiita  axomplaa  in  —'■"'■""■i  aaa  BakaT 
t^ialTbanTOltha  Btsam  Enttaa."  nibU 
Loakwood,  m-  n— U,tbth«nh.iU!iMa. 
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do  not  nuterialljr  inflnance  Um  oioiDSDtnm.  In 
ft  Tw;  light  engine  the  wdsbt  might  be  reduced 
with   Kdrantage,    either    by   diminisbiiiB   the 


width  of  tbe  rim  might  be  iccreaB'd  on  the  onter 
iaoe,  the  inner  meUl  being  leuened,  aa  ahown 
Fig.  45. 

Xbii  ii  a  imall  fly-wheel,  hence  no  moulder 
would  cars  about  the  trouble  of  making  it  in 
ooret — tha  method  adopted  in  large  fly-wheelt, 
neither  (boold  we  like  to  aee  w  (mall  a  wheel 
with  wroitgbt-iron  aimi.  So  we  ^  in  for  a 
pattern,  and  decide  on  am*  hanng  hd  otkI 
MctioD,  a»  beingmoreelagaut  inappeonmce  than 
thole  of  reotangular  form. 

There  ia  no  wa,j  of  mtiking  a  pattern  of  this 
Idnd  itrong  enough  tor  monldar'a  oiage,  except 
1^  building  it  ap  in  Begmentc,  Fig.  4S.  The 
«ikdi  of  IbeM  tegmentt  are  plumb  one  over  tbe 
otlier  in  their  slteraata  layen  like  the  jointe  in 
nuMonry,  and  a  ring  built  np  thui  it  atronger 
Uuui  if  made  in  any  other  way.  The  greater 
the  number  of  thioknenei  uMd  in  building  up, 
the  itronger  the  pattern,  but  the  connee  need 
not  all  be  of  the  aama  Uiicknew,  «o  that  their 
number  and  thickneai  may  depend  upon  what 
itnft  we  happen  to  have  by  us.  If  we  bare  to 
bay,  we  ihall^Drohate  ituS  that  will  plane  up  to 
.'(in.  thick;  |iD.  tward  will  do  this,  if  a  thick 
board  be  Mleoted.  This  will  make  a  strong  ring 
in  Sre  Dourset. 

Bat,  Bsun,  if  we  make  the-  arms  simply  to 
drop  within  the  ring,  we  have  a  \erf  weak  mode 
ol  attachment  indeed,  and  short  grain  besides  in 
the  hoUowi.  Hence  we  determine  to  fit  the 
anni  to  some  little  distance  into  the  rim. 
Thii~mntt  be  done,  however,  while  the  lim  is 
yet  partly  bnUt  np,  so  that  we  want  to  determine 
on  a  oertiiin  thickness  of  stuff  out  of  which  the 
hollows  are  to  be  cut,  such  thick 
ference  to  the  legmeatal  thicki 
have,  ai  we  snppose,  Bve  sets  of  *i  „ 
divided  between  2iiin.  thickness  wiU 
iVin. — then  we  settle  that  our  arm  stuff  shall  be 
"  '  '  in.  thick,  which  will  leave  one 
1  each  side.    So  we  proceed  in 


For  five  Beta  of  ugioents,  saw  out,  at  ail  to 
the  drde,  30  segments  about  fin.  wider  than  the 
finished  width,  and  |in.  longer  than  the  sixth  part 
ofthecircle.  Level  a  woodrai  face  chuck,  and  g'ne 
one  ring  of  segments  upon  it,  with  slips  ol  paper 
intervening,  but  extending  only  about  an  inch 
to  eaoh  side  of  the  end  jointa  of  the  segments. 
Theaa  paper  slips  are  to  permit  of  ready  detach- 
ment A  the  ring  from  the  plate  after  it  is  tamed, 
the  paper  parting  in  two  readily  without  splin- 
t«ring  die  wood.  Upon  this  first  set  glae  three 
other*  in  laccosaion,  facing  the  surface  of  each- 
•et  in  the  lathe  after  the  glue  has  dried,  and 
chalking  over  the  torface  so  obtained  for  the 
proper  fitting  of  the  segments  in  the  aet  to  oome 
uoxt  above.  When  the  fourth  course  is  glaed  on 
lekve  it  tor  awhile  while  the  arms  ore  being  pre- 

Get  OQt  three  rieoes  of  stnS  20jin.  by  SJin.  bv 
Jin.,  all  Sniebed  siies,  and  lock  together  wita 
fointa,  ai  ahown  in  Fig.  43.  The  views  a; 
explanatory,  and  the  thiclcnesa  of  each 
web  ia  one-third  of  jin.,  and  the  angles  of  the 
nbated  edges  are  at  60°  with  the  edges  of  the 
■taS.  Put  together  temporarily,  mirk  a  Gin. 
circle  in  the  middle,  and  from  that  Gin.  circle, 
working  from  both  sides  ot  the  stuff,  bevel  each 
am-piece  to  Jin.  thick  at  the  ends.  The  lio. 
ftnd  fin.  thiclmeaaei  represent  the  conjugatedia- 
metwa  ot  the  elliptical  sectiona  next  the  boss  and 
the  rim  reapeotively.  To  make  up  the  ends  to  thi 
I^\in.  thickaeia  neceaaary  for  letting  in  to  thi 
um,  we  must  glue  a  slip  of  wood  on  each  face!] 
by  about  3tn.  by  -J^.  How  mark  the  ihspe  ot 
the  arms,  Fig.  41,  plan,  on  the  ituff  lo  prepared, 
take  apartand  work  to  ahapa,  cutting  the  edges 

Z are  in  the  first  place,  afterwards  cutting  &e 
ptioal  forma  at  each  end  reapeotively  (Fi^  44], 
amng  a  chisel  and  templets,  and  working  the  mter' 
mediate  portion  straight  along  with  a  amal 
thamb-plane  and  buU-noae.  Olae  the  anna 
together  finally,  and  complete  then  the  ]i 
hoilowi  around  the  central  boss. 

Betarning  to  the  ring,  which  has  dried  in  the 
intorval,  turn  the  inner  portion  to  1ft.  6)in. 
diameter,  Fig.  41,  and  laying  the  arms  centrally 
upon  the  face,  scribe  around  their  ends,  and  cut 
down  lix  recesses  to  those  lines  1  ^^in.  deep.  Into 
theee  receiaea  glae  and  screw  the  arm*  finally. 
Fig.  12,  and  over  them  glue  the  iMt  coorae  of 


aegmenta,  one  only  of  the  final  coorae  being 
shown  in  the  figure.  Then  turn  the  outside  of 
the  wheel,  and  also  ihe  inner  edge  ot  the  coarse 
last  glned  on,  and  remove  from  the  face-plate. 
The  radii  of  the  aims  neiCthe  rim  are  then  com- 
pleted with  gonge  and  penknife.  All  that  now 
remains  ii  to  turn  two  boises  with  hollows  as 
shown  In  Fig.  41,  and  to  screw  them  upon  each 
■ideot  tbe  anns.  Oar  boss  has  to  receive  a  print 
1  ita  centre,  lin.  in  diameter. 
The  bearing  block  .for  tbe  crank  shaft  is 
town  in  Fig.  46,  ita  cap  in  Fig.  47,  and  the 
'ass  in  Fig.  48,  and  all  dimenaions  are  given 
therein.  I  have  given  the  diameter  of  the  shaft 
aa  llin.,  which  is  Jin.  over  the  size  given 
by  vie  rule  which  makes  the  shaft  =  the 
bore  ot  the  cylinder  x  '33.  The  pattern,  ot 
course,  bos  bormg  allowance.  No  portions  are 
left  loose  for  moulding.  Tbe  Mock  moulds  with 
ita  flat  faces  up  and  down  aa  it  lies  on  the  sheet. 
The  tap  monlda  with  oil  cap  downwarda,  and 
the  brass  with  ita  hollow  working  face  down. 
Bat  they  are  so  i  mall  that  enough  taper 
for  moulding  may  be  given  by  glaas-papericg. 

The  bearing  block  is  made  in  ait  pieces :  the 
toot  A,  the  Uock  B  ;  two  facings,  C  C,  for  the 
shoulders  ot  the  braases  ;  and  two  boaaea,  D  D. 
for  the  hold-down  bolts.  All  are  glued  and 
bradded  together  simply,  and  the  hole  is  cut  out 
in  tbe  pattern  tor  the  reception  ot  the  brass. 

The  cap  ia  made  in  tour  pieces,  consisting  of 
the  plate  A,  out  ot  which  the  portion  which  dips 
tbe  brass  is  cut;  thefacingBBtortheshouldersof 
the  brasses,  the  bosses  C  C  for  the  tightening 
bolts,  and  the  oU  cup  D.     The  Utter  is  sloed 


glued  in  position.  An  oil-cap  cover,  Fig.  49,  is 
also  made. 
The  brass.  Fig.  48,  consists  of  three  pieces, 
le  centre.  A,  being  squared  to  Itin.,  and  cut  to 
fit  tightly  into  the  bearing  block.  It  so  fitted, 
it  will  come  out  a  trifle  larger  in  the  casting,  so 
that  a  little  easing  with  the  file  will  make  it  fit 
without  much  labour. 

The  flanges  BB  are  turned,  and  fastened  to  the 
central  block,  and  the  lin.  semicircalar  hole 
worked  through. 
Brasses  are  now  commonly  fltted  by  taming, 
being  cheaper  than  filinir ;  nnd  a  stud,  Fig. 
SO,  prevents  theM  from  elippine  with  the  revolu- 
tion ot  the  abaft.  Bat  the  old-faahioned  way  is 
eawer  in  this  instance. 


power.    Bpiial  aprlngi  « 
ixla,  and  thiie  lud  a  gn 


earn  upon  uw  putooi  no  ana 
tlon  of  tbla  was  prenJiely  Ihi  mm» 
wd  by  the  late  air  WlUiaaFkfa- 
-_  JO  dasbnction  tba  modd  tnhifer 
id«,  by  letliog  a  IwaTTwii^iHt 
aaly  at  frequent  tntannk.  Um  da- 
ifldant,  caiaied  afaokat  tba  wnki^ 


LOCOMOTIVKS  OS  THE  BAiaHTOl 
LIVE. 


easy  eihaast  ud  Maua  nasngii. 
The  crank  sile  wai  the  only  diaadvantage  left  fa>  aa 
inidde  cjlioder,  inside  tramid  iBiifDa,  and,  wha 
this  was  ot  good  proportions,  it  oSmd  bat  a  sbsU 
objection.  Owing,  however,  to  tlia  narrow  gaog* 
of  the  rails  in  this  enuntir,  the  otank  asb  coold 
not  be  made  10  strong  as  it  ooght  to  ba,  ortkit* 
would  be  DO  reiscm  why  a  erank  ixla  should  bnak. 
When  the  fltnges  ot  the  d riving  wbeela  wise  tonad 
down  thin,  ao  as  to  avoid  the  aida  shock  livni  bf 
ensainga  and  chick-rails,  there  only  laDUned  tks 

strain  of  the   steam   upon   the   -''---  ' 

breakage  ;  the  aotlon  of  tbla  was  p 
aa  the  methods  ased  b-  "-  '---^ 
bairn  in  leatiog  to  d 
the  Henai  Bridga,  b 

upon  Itanddenly  at  __., 

flection,  if  snlBdant,  caiased  a  faok  at  tl 
place,  which  gcadnsjly  aztauded  DntD  bi 
place.  This  was  precisely  what  ooeorred  b  the 
szle  ;  the  oiack  invariably  oomiBMldiut  OB  the  side 
ot  the  axle  oppoaite  to  that  to  whloh  tM  aliaB  was 
applied. 

Tbs  author,  after  thirty  jtsn'  espotsnos,  t^ 
lieved  that  the  arparata  parts  of  looomotiVM,  fa- 
olnding  tires,  axles,  piston-rods,  side-rods,  boll^ 
cotters,  snd  cairisge  and  wagoo  tai»,  broke  btm 
the  Mm*  cause  ;  they  did  not  Reak  whsn  earafalh 
deainad  and-  mads  irith  propei  materials  aaa 
woikmaoahip.  As  the  oiank  axle  ooold  not  la 
made  Ot  the  proper  strength,  it  was  well  to  eaa> 
alder  bow  to  avoid,  as  far  as  poMiUa,  risk  ol  aid- 
dent  by  its  taUnra.  Bymskini^theazIe-bonaBBd 
horn  blocks  deep  and  strong,  giviog  large  flat  su- 
faces  against  the  boss  of  the  wheel  and  tbe  onlBda 
of  the  crank  arm  the  ddTing-whad  wai  kept  b 
posidon  after  the  axle  was  broken,  il  the  fcaetm 
occarred  in  the  nsnal  place— nomdy,  thttnA  tts 
inaida  web,  near  the  crank  piD,  or  Ihrongh  Iha 
centte  part  where  it  joiored  the  inside  web.  Aa 
axle  broken  In  this  manner  wonld  nm  safely  ovar 
any  part  of  the  road,  except  at  a  throngh  orosiiilg, 
wbeta  the  guiding-rail  waa  lost,  and  the  flange  was 
liable  to  t^e  the  wrong  aide  of  tha  Dazt  point ; 
this,  however,  had  not  happened  in  Ibo  anthat^ 
ezperienee.  The  antbor  had  alwaya  hoonad  the 
IsTger  cranks,  and  had  tor  some  time  boopsd  amy 
new  crank  io  the  aanm  proportion  aakd^ted  on  the 
Qreat  Northern  Ballway,  thoa  lednoing  Ilia  risk  t* 
a  minimom.  Tha  engines  had  bean  anaoged  Ikat 
part  of  the  exhanst  steam  might  be  tar£ad  Ents 
(ha  tender  or  taoka,  ao  that  the  feed-water  mi^ 
be  heated.  This  was  a  speoial  advantage  in  a  tank 
engine,  by  inoreasing  the  total  quantity  of  wstw; 
it  also  k«it  the  water  supply  of  gmiter  parity,  sad 
it  relieved  the  boiler  of  a  certain  amonnt  of  m^  is 


;   whitdi  feed-water  n 


-iting  of  the  Institution  ol  Civil  Engineers. 

It  will  ba  aasD  that  it  retera  to  several  very  im- 
portant points,  bat  it  may  be  atatsd  that  the  flgon* 
referring  to  evaporation  and  ooal  consumption 
require  verification  beoanse  they  are  so  eiceptiooal. 
The  author,  on  bis  appcintrnf  nt  to  the  London, 
Brighton,  and  South  Coast  ItaUway,  in  1870,  bad 
to  oouaidsr  what  kind  ot  locomotivfl  engine  and 
rolling  stock  would  best  meet  the  reqaicemBots  of 
the  service ;  as,  owing  to  the  great  increase  and 


Hie  praportloaact 
on  ofTSpereantrf 


primitive  mirlnis  and  rolling  stock  were  not  able  I 
do  BO.  Hs,  uierefore,  in  the  same  jear,  designed 
large  goods  engine,  olasB  "C,"  airaogiDg  thedt 
taiu  so  that  they  vrould  enable  him  to  conitruct  tl 
several  classes  illostnted,  all  the  principal  ports 
baing  interchangeable.  Having  hod  long  experi- 
ence with  both  oataide  and  inaida- cylinder  engmes. 


._, -dtoU 

per  cent,  with  exosllent  lesolta ;  and  aa  at  U^ 
speada  the  steam  was  nsver  ^hanstad.  the  tto- 
perataie  ot  the  ^linder  wm  nialntabied  and  la 
mnoh  steam  was  locked  up  In  the  t^Undei*  ss 
railed  the  pressure  at  the  end  ot  the  stroke  to  Mtt 
that  in  tbe  ataam  cheat.  This  made  Q>a  emgtne  ran 
very  smoothly  at  high  speeds,  and  tamed  what 
would  otherwise  be  in  extravagant  ooal  bniDoisIs 
an  eooDomical  machine.  And  for  the  aame  rassin 
the  oomponnding  of  fast  paisaoger  or  fraqneat- 
atopping  looomotivia  waa  not  likily  to  diow  Bad, 
it  any,  economy  over  a  well-designed  simple  engiia. 
The  case  waa  different,  however,  in  beavr  |Mla 
enginu, working  with  a  late  cat.cff  moitoftti 
time,  and  where  the  conditions  approximated  dearff 
to  thoaeot  aland  or  marine  engms  with*  OOOitalt 
load.  The  back  praaaara  observed  in  the  illniiM 
I  high  speed  looomotives  was  not  thcrefon  a  i 


hlghL, 

I   f  eoL  but  an  advantage,  ind  the  aolhor 


he  adopted  inside  ojlinden,  bat  placed  the  crank  i 

pins  tor  the  outside  rods  on  the  same  side  ot  tha  ' 

axle  ai  the  inside  crank,  the  outside  pin,  however, 

having  a  ihortSTitrohfl;  and  ha  thna  obtained  the  ^ 

advantages  of    both    systems.       He    adopted  tha  i 

method  ot  pntting  the  ooopled  wheels  m  front,  i  ... 

instead  of  at  the  back  as  naoal,  which  permitted  the  presnire  in  tha  Cylinder.    The  latter  waa  greatest 

nseof  small  trailing  wheels,  lightly  weighted,  and  (■'--'- >-...-.    .......      .....    _.  ^. 

a  short  ontiide-coDpling  rod  for  the  tast  running  ' 


a  short  ontiide-coDpling  rod  for  the  tast  running 
engines,  and  also  a  much  larger  boiler  than  could 
be  obtained  when  the  oonpled  wheels  were  at  the 


_ .   .  easily  upon  the  road, 

speeds;  the  slight  rolling , 

irregularities  ol  the  road,  having  a  mnoh  leas  dia- 
turbmg  iafluenee  than  the  violent  lateral  oicilla- 
tion  peculiar  toengineswith  alow  centre  of  gravi^. 
The  hi^  centre  of  gravity  alio  threw  the  greatert 
weight  upon  the  outside  or  guiding  wheel  what 
paiung  round  ourves ;  and  this  reliOTsd  tha  inner 
wbaals,  and  enabled  them  to  allp  readily.  The 
aothor  need  six  wheels  in  pretereues  to  a  bogie  tot 
theai  enginas,  to  avoid  complication  and  uDnecsf- 
nry  weight.    Iha  enginei  were  very  light  for  theii 


at%l 


with 


ig  Uuough  tbe  cylindin,  and  imall  power 

a  aired,  and  least  when  working  full  p< 
iB  imiaUeat  eipanaion.     All  the  pr"~ 
ioea  and  many  ol  the  goodi  enginea  vre 
h  the   Wcstindiouse   ai^matio   air-b 
re  also  thq  whole  of  the  carriages.    Tb 


fitted 
_    _     .     __  brake,  ss 

.. ._ carriages.    Thisbnki 

gave  entin  satUfaotion,  and  oomideta  control  ot 
the  trains.  The  author  took  eonaiderable  paius 
wiUi  the  flttiDga  and  details  when  it  w--  -—•--' 


rhadiudependudly, 
allowing  the  ipriogi  freedom  to  aet ;  or  it  aotri 
upon  Ins  front  ot  aU  the  wheala,  aa  In  the  tank 
engines,  the  brake  ot  which  waa  mored  by  band 
as  well  as  by  the  air  presMue-  Hie  Westn^ransi 
air-pnmp  had  been  fitted  with  a  plongcr  at  the 
bottom  eud  of  the  rod,  Ifin.  in  diamatar,  andtUi 
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mi*  tffn  ■  luger  jiald  of  tnban  than  that  takm 
hom  tlu  laait  piodoctiTB.  I  ui  ioeliMd  to 
baliw*  tlwt  fnithw  upuimatutt  will  ahov  that 
tMa  Iwzaaaad  nodnotiTenaia  will  not  sonliniia  tb 
hoU,.  bMBUM  iha  naton  for  tb*  gteatM  oi  leN 
jiala  «•■  piolwUT  011I7  an  accident  of  tdionm- 
_. L.^ 1. *•■'- u  olthsaet 


Bad*  to  form  Um  UU,  01  br  baiij^  Ugblj  lartiliMd, 
«v  inu  ioob  mbn  tlwt  gam  it  thia  tempoiaiy 
■drantaga ;  and  Uiat  the  nbaiioe*  an  all  againit  anr 
paHUMMMt  IntsenmeDt  bdog  made  b^  aaoh 
•eleetloni.  He  potato  ia  aaid  to  hare  bean  iotro- 
dnead  into  Emopa  In  IGU.  It  the  original  tuben 
hkd  liad  the  U^Mt  oaltintini  that  the  (kill  of  man 
mqld  gira,  It  S  exeeedingly  doabtfol  it  300  r«tu* 
oi  ealtnM  would  have  ohangad  them  in  Iha 
■U^tett  dune  If  prraagation  had  been  adely 
ftem  the  tnnn  and  not  from  aead  piopn.    I  hue 


•nltiiMlon  of  pUnti  from  cuttiuga.  Stiawbon; 
-'*~tt  takan  from  anj  well-kaowu  kind,  laoh  ai 
._  .jlwiilottBampleifTomrtroDgiyigoreiii.grow- 
ing  planta  will  oertunlr  give  better  remits  than 

'^ k  planta  of  the  ume  kind,  planted  in  the 

Bnt  if  the  progao;  of  the  Itrong  and 
idanti  an  agaio  taken  and  raptantad,  the 
. .  Mtween  the  two  wonid  hardly  be  per- 
Mptlble  ifMr  thaj  had  1>MD  growing  toMlhar  ondar 
tno  aam«  oondlti^.  Ereij  now  and  than  we  heai 
ot  rarieliei  <rf  frniti  or  fiowan,  aaid  to  be  deganerat- 


Ing,  that  are  propagatm 
iDob.     I   belinn   than 


cntlioga, 


rooti.     The  JvgODelle  pear,  the  Bibatou  Fippin 
apple,  the  Hamborg  Riape,  or  the  K«en'i  Soed- 
IJng  atnwberry  of  the  lUjgliih  gudeni  are  foui  ~ 
look  jiut  M  good,  and  aa  Md,  onder  diHeitot 
dftioiu    erf    ealtare   as    they  wen    fitty    or 
htudlad  jaan  ago,  and  that  ao^  change,  e: 
battel  M  worse,  is  only  an  accident  of  ciri    . 
stances,  and  tempoiarr.     For  be  it  remembered 
Qtat  when  a  plant  is  rabed  from  cuttings  as  in 
gmpe  line,  grafts  as  lu  a  pear,  or  layera  a* 
stnwbeny,  or  pieow  ot  the  root  as  in  a  potato, 
sneh  parts  an  not  seed  proper,  but  are  merely  psiti 
<rf  tha  Mune  indiridual  flist  called  into  eiist«oce. 
Tha  Early  Boss  potato,  introdnoed  nearly  a  quarter 
ot  ft  oentnry  ago,  ii  just  u  good  today,  und<- 
pmper  onlti*atian,  aa  when  first  iutroduoed,  but  i 
•srtainly  no  batter.     It  is  often  to  be  found,  t 
MUM,    nndei   nntaTOorabte    circumBtancea,    and 
then  may  be  snppoaad  to  have  degeocratcd  ; 
when  it  la  shown  nnderothir  circuuieUuces  to 
as  fine  oa  when    tnt  Introduced,    Low   can 
it  degeneracy  be  admitted 


A  NEW  DZTXLOPB&  C0HTAI5IHG 
8TILPHITS  OF  AMHOSIA.  WITH  A 
HOTB  OH  THEXIME  SEVELOPSB* 


lut  notwithstanding  this,  I  now  adTooata  a  fnsb 
lanloper  Motaining  ammonia  and  solpbite  ot 
uxunoniDzn,  this  developer  haTing  proTsd  excellent 
with  almost  all  kinds  of  oooimeroial  plates. 

A.— DioolTS  10  puts  of  pyrogalJol,  and  26  to  30 
parta  of  sulphila  of  ammoninm,  in  100  porta  ot 


The  working  deTslopei  is  made  by  mixing  100 
oubio  oeutimetns  of  water,  4o.cm.  of  the  pyrogallic 
solution  A,  and  lo.cm.  ot  the  alkaline  aofution  B. 
Daralopment  takes  plsoe  very  quickly,  and  if  it  i* 
desired  to  make  the  reaction  afower,  more  water 
{GOo.om.  eztca)  is  added.  Thia  leads  to  the  pro- 
duotion  ot  aottflr  ploturea.  If,  on  the  other  hand, 
Lora  Tigorona  images  an  required,  a  tew  drops  of 
ID  per  cent.  soluUon  of  ammonium  bromide  must 
I  added.  The  ammoninm  sulphite  developer  gives 
very  well -modelled,  brilliant  negatives,  m  which 
tha  high-Jighta  an  well  rendered,  and  the  deep 
shadows  an  foil  of  modelling,  while  the  negative! 
have  an  agreeable  dark -brownish  tint.  The 
ammoninm  sulphite  makes  the  aqueous  solution  ot 
I^ri^allol  more  permanent  than  when  the  lodium 
-  IpMta  la  used,  and  there  is  but  little  liability  to 
fogwithit.  A  Dti-eleper  trilh  Lime  Il'attr.— 
Pyrosallic  acid  and  lime  water  were  first  reeom- 
men^dbr  DaTanneforcollodia-broniideemulaioD, 
and  th[a  developer  con  also  ba  Died  vfith  gelatine 
em  utt  ion  plates.  As  lime  I  ii  but  sligbtly  soluble  in 
water,  it  ii  oonvenient  to  make  a  ID  per  cent, 
aolatiou  olaugsr  in  water,  and  to  aalurate  this  witb 
tUked  lime.  The  pyro-lime  developer  beoomei 
violet  and  brown  in  Die,  also  becomes  turbid;  whilt 
the  developed  images  produced  ar«  so  thin  that  I 
do  not  think  very  much  of  this  developer. 


lould  be  washed  in  watir;  thefnitkwnnalriap 
I  monnting  an  then  oompletsd.  Saofiona  a> 
ained,  and  mounted  in  balsam,  wiUbo  found  to 
Msesa  all  the  diffarentiatiaii  given  byhematosylm, 
ith  a  change  from  the  poipliah  blue  oolODr  to  the 
ibdned  tomes  ot  hrcwu— a  snbstitDtion  ottanmMt 
leasing  and  gri^ul  to  the  eye. 


£ITICAL  KETHOSS  OF  BXTECma 

EBKOBs  ht  plase  surfaces. 


Bt  Johh  a.  Bbabhsos.' 
lilOEa 

interested  In 


,  number  ot  ysan  I  hava  been  igitfjealh 
ereatedln  the  subject  of  the  prodnetfaDM 


se  if  posaiblef  lom  all  liaces  of  «m>r-^and  it  will  bs 


Permsnent  improvement,  in  my  opinion,  io 
varieties,  can  only  be  made  by  the  selection  ot  the 
fittest  spedmsni  that  have  been  railed  from  seed 
proper.  Hen  we  havs,  as  in  the  Eul  j  Rgae  potato, 
tha  Sbarpless  strawberry,  and  the  Coucoid  giape, 
TUietiat  that  have  shot  ahead  ot  thtir  ftJIowa, 
bavins  msrita  that  the  general  public  recognise, 
but  aU  the  art  ot  man  cannot  further  improve 
these  »o  that  their  "progeny  "  (to  use  ooonvenient. 
though,  perhaps,  not  a  strictly  correct  term)  will 
be  permanently  better  or  worse  than  when  first 
ealled  into  existence.  It  is  a  very  common  error, 
wh«aa  luxuriant  crop  of  anything  ia  seen  growing 
onder  specially  good  culture,  to  imagine  that 
onttiogs,  roots,  or  seeds  from  such  pluitB  moat 
nceesMlilT  give  almilar  results  when  the  same 
OOodiUons  to  grow  such  crops  well  an  not  present. 
Not  long  ago  Botton  waa  tamed  tor  its  rosebuds, 
■nd  oran  expaiianced  fioiists  paid  double  pries  for 
■tack  from  sneh  plants,  only  to  find  that  in  their 
hud*  these  plant*  would  not  produce  Boston  rose- 
Imd*.  Now  tha  ease  ia  changed.  Madison,  N.J., 
•*  %  whole,  iMats  Boston  in  rose  oultun,  and  the 
demand  hi*  changed  from  Boston  to  HodisoD,  and, 
),  with  the  aame  results ;  for,  it  the  pur* 


e  of  a  health*  stock,  and 
even,  pemapa,  tue  value  ot  a  diange  erf  stock,  what 
I  claim  ta  that  no  cultnn  will  permanent'j  change 
the  vaiietjf  from  tha  normal  condition,  andihat  the 


•Cain  ssleotlDg,  and  so  on  forward.  To  be 
we  have  in  rare  instances  nhat  are  know  _  _. 
"sports"  by  gardenen,  pr  what  Darwin  has 
otlled  "  bud  variatiOD,"  which  may  be  improve- 
ments o&  the  original  variety  or  the  nverse  ;  but 
culture,  geod  or  bad,  has  nothing  to  do  irith  such 
aaotnakms  case*.  Again  and  .again  we  aee  it 
Mserted  as  a  matter  for  wonder  that  the  wild 
oelery  of  JEhigUih  marshea  or  the  wild  carrot  of  the 
hedge  towa  have  attained  their  present  high  con- 
dition by  "cultivation."  If  cultivation  means  that 
man  ba*  thrcDgh  Mnerations  "  selected  the  Attest " 
of  these  again  and  again,  taking  alwava  the  flowei 
of  the  fluek,  so  as  to  have  attained  the  present 

« action,  Una  that  I*  true ;  but  it  by  "  cntiv«. 
"    is  meant  that    "domestication"  by  high 
eultuM,  manuring.  Ice,,  in  a  garden  or  a  field,  hoa 
tmatrd  taeb  ittmit,  thao,  in  my  bumble  opinion, 
/tintottnie.  -•         '  ' 


BTAUriKC^    TI8BITE8    FOE    PHOTO 
ORAPHrt 

Bs  QsoBoa  A.  PiEBSOL,  M.D. 

SATISFACTORY  results  in  photographing  his- 
tological tissues  depend  largely  upon  two  oon 
ditions.  1.  Having  a  lection  ao  thm  and  even  tha 
little  mon  than  a  aingle  layer  ot  cells  is  included 
2.  Having  auch  thin  section  properly  staioed- 
especially  sufBdentlj  differentiated.  Regarding  tbi 
fint  condition,  bnt  Uttle  difficulty  is  experienced  ii 
these  day*  of  eliding  microtomee.  whose  odventhai 
marked  a  new  era  in  section  catting.  The  auooess' 
tnl  completion  of  the  tecond  oondition  for  photo< 
graphy  is  not  always  as  readily  accomplished.  Bi 
most  workers  probably  the  stains  ordinarily  em' 
ployed  and  valued  for  general  uise  an  borax-cormini 
-  lematoxvlio;  of  the  two  the  latter  ia  uauoU; 
lOre  hiMly  priied — the  simple  manipulation 
required  and  the  unsurpassed  reeults  J  ostly  giyini 
hematoxylin  a  rec^nfaed  pre-eminence.  Thea 
•ecticni  stained  with  borax-carmine  (properly  used 
yield  often  excellent  negatives :  in  their  strata  tlu 
red  colour  being  sufficiuitlynoD-actinic  to  give  1 
vigorous  oontraston  the  plate.  In  well  differentiate! 
carmine  staining,  however,  little  else  than  celle  i 
oolouied.  and  frequently  delicate  details  of  tha  con 
nective- tissues  are  wanting  on  account  of  thel 
transparency.  Hematoxylin  atainings  in  very  thii 
secticnis,  while  all  that  con  be  desired  under  tit 
nicrosoope,  are  usually  very  disappointing  whei 
photo^aphed ;  the  delicate  layer  ot  tissae  offer 
almost  no  actinia  contrast  when  monochromati 
sunlight  i*  obtained  by  the  ammonio- sulphate  0 
copper  oelL  Since  hematoxylin  is  so  eitenoivel; 
employed  in  all  lines  of  work,  a  ready  modiflcatioi 
of  this  staining  to  meet  the  needi  ol  photograph; 
-~  ~*  advantage.    While  eqtedally  intended    to 

JUS  tissues  the  modified  use  f  am  isbea  specimen 

of  bU  oigon*  admiraU;  adapted  for  photography 
'*''   ispaoial  formula  tor  bematokjlm  is  needed 

„'oiie  which  is  ospable  of  staining  deeply  an 

givkig  standard  results.  In  the  usual  coune  c 
work  the  section*  ate  stained ;  a  very  few  thin  one) 
however,  are  allowed  to  remain  in  the  aolutioi: 
after  those  for  ordinaiT  preparation,  until  they  ai 
of  an  intense  dorkpurpfs,  when  they  an  transf  errec 
one  by  one,  to  a  capsule  containing  a  solution  com 
posed  of  the  following  '^"  ■*''*»»-"•-  ■ — 


f  this  asaodation  by  giving  jso  some  of  my  own 
raoticol  experience,  and  may  I  tmettbat  it  will  t* 
n  incentive  to  all  engaged  in  kindnd  wed  to  da 
lat  work  well.  In  Uie  production  of  a  periMt|y 
late  surface  then  an  many  difOcnltie*  .t»  ecnlsad 
ith,  and  it  will  not  be  possible  in  tha  limib  otf  this 
aper  to  discuss  the  miAhods  of  eliminatiiig  «cn(* 
rhen  found,  hut  I  must  content  myself  witbginBg 
description  of  varioua  methods  of  detecting  exial- 
ig  errors  in  the  surfaces  that  aie  being  wcdisd, 
rhethei,  for  instance,  it  be  an  error  ot  euuoafili, 
onvexity,  periodic  or  local  error.  A  ve^  exed< 
int  method  was  devised  by  the  celebrated  Boaa 
rbloh  is  frequently  used  at  the  present  tlma,  and 
boae  eminent  workeia,  the  Claris  ot  Cambridge, 
se  a  modifisatiou  ot  the  Boss  method  wbidi  in 
heir  hands  is  [Toductive  of  the  very  higbeetreaolts. 
lie  device  is  vary  nmple,  consisting  of  a  telescope 
u  which  the  aberrations  have  been  well  oomded, 

0  that  the  focal  plane  of  the  objective  i«  aa  ahaip 
^  possible.  This  telesoope  is  first  directed  to  a 
lis&nt  object,  preferably  a  celestial  one,  and 
ocuBsed  tor  parallel  nya.    The  surface  to  be  teated 

1  now  placed  so  that  the  refiected  image  of  the  same 
ibject,  whatever  it  may  be,  can  be  observed  by  tbs 
lame  telescope.  It  is  evident  that  it  the  snr&oeba 
I  true  place,  its  action  upon  the  beam  ot  light  that 
xiineB  from  the  object  will  be  aimply  to  change  ita 
liiection,  but  not  disturb  or  change  it  any  other 
ray,  hence  the  reflected  image  ot  the  object  should 
>e  sceu  by  the  teleacope  without  in  any  way  chang- 
Dg  the  original  focus.  It,  however,  the  supposed 
ilane  surface  proves  to  be  convex,  the  image  will 
lot  be  sharply  defined  in  the  telescope  nntO  the 
tyepieoe  is  moved  aw^  from  the  objectflaiL 
vhUe  if  the  oonveree  is  the  caee,  and  the  aD[^oBaa 
jlane  is  concave,  the  eyepiece  moat  now  ba  Dored 
;owards  the  objective  in  otdei  to^  obtain  a  Asip 
mage,  and  the  amount  of  convex!^  Or  eOMavi^ 
nay  be  known  by  the  change  in  the  tocU  flana. 
^  the  surfaoe  bos  periodic  or  imgular  encn,  m 
ibarp  image  can  be  obtained,  ao  matter  bow  moA 
he  eyapieoe  may  be  moved  ia  ot  out.  lU*  list 
nay  be  made  still  more  delicate  by  using  the  obsoi^ 
ng  telescope  at  as  low  mangleaa  poanble,  thei^ 
mnging  out  with  (till  greater  effect  107  enror  that 

ay  exist  in  the  surface  under  esamlnatiaa,  and  ia 
e  plan  generally  used  by  Alvan  CSark  and.  See*, 
[lother  and  very  excellent  method  ie  that  iU«s- 


alesoope,  a  diaph 
lumbiv  of  small  b 
\  slit  is  cut  similar  to  the  slit  us 


liatont  object,  and  ttie  toco*  nuAad.  The  <Ajs*f- 
rlaaa  ot  the  telescope  t>  is  now  pUoed  against  and 
■ "^"^"--'-'eat-gla- 

liapbragin  with  its  holes  cr  the  L — 

liaphmgm  must  now  be  moved  until  a  sharp  imsge 
i  seen  in  telescope  a.  Tha  two  telescope*  aie  now 
[noantad  as  in  Fig.  1,  and  the  plate  to  be  tasted 
placedinlront  ol^e  two  telesoopsa  a*  ate.  It  is 
Bvident,  OS  in  the  former  oaie,  that  it  the  •nrfacs  is 
L  true  plane  the  reflected  image  of  the  holes  or  silt 
throim  upon  it  by  the  telescope  b  will  be  *asn 
■harpi;  defined  in  the  telescope  B.  It  any  error  ef 
Donvexity  exist*  in  the  plate,  the  focal  plane  isdis- 
turbed  and  the  eyepieoe  must  be  moved  out.  If  the 
plate  is  concave  it  must  he  moved  in  to  obtain  a 


Potassium  lerricyanide 

Water 

In  this  tbey  __  „ _ 

ooloal  is  gradoallv  discharged,  and  the  purple 
i*  replaced  bj  a  bronie -yellow,  shading  to  sat    . 
Befon  the  seotioni  reach  the  latter  colour  the 


lOO'O 

e  kept  moving  until  the    inteni 
Ur  discharged,  and    ' 


*  BrI>L'eaBrBUuuEDaaln(heM9'i>jra}>M<A'ni 
+  Xxllaoled  from  a  paper   in  the  A»aiam  Xtmlk 
Jii^vtwpicrUJoMmat- 


iharp  image.    Irtegulat  error ^ 

face  will  produce  a  blurred  or  indistinot  image,  and. 
SI  in  the  Sret  inetance,  no  amount  of  tooussmg  will 
help  matters.  These  methodi  ore  both  good,  tot 
are  not  ntisf  oetory  in  the  highest  degree,  and  two 
or  three  important  factors  bar  the  way  to  the  my 
beat  results.  One  is  that  the  aben*tlca*  at  the 
telescopes  must  be  perfectly  corrected,  a  vw; 
difficult  matter  of  itself,  and  requiriuB  the  high*< 
skill  of  the  optician.  Another,  the  last  tbtt  fta 
hnmaneye  wul  aoeommodate  itMltfo  (malldishwesa 
when  setting  the  focus  ol  the  cbeainnR  taimsdpi. 
I  have  frequently  mad*  experinmla  la  find  Mt 
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how  rnnoh  tiiit  aooommodation  wei  in  my  own  case 
and  fonnd  it  to  amomit  to  as  much  as  l-40th  of  an 
inch.  This  is,  no  doubt,  partly  the  fault  of  the 
talflsoopea  themselves,  but,  unless  the  eye  is 
rigorously  educated  in  this  work,  it  is  apt  to  aooom- 
modate  itself  to  a  small  amoxmt,  and  will  invariably 
do  so  if  there  is  a  preconceived  notion  or  bias  in  tiie 
direction  of  the  accommodation.  Talking^  with 
Prof.  G.  ▲.  Young  a  few  months  since  on  this  sub- 
jeot,  he  remarked  that  he  noticed  that  the  e^ 
grew  move  exact  in  its  demands  as  it  grrew  older,  in 
xegmrd  to  the  focal  point.  A  third  and  very  serious 
objection  to  the  second  method  is  caused  by  di£Frac- 
tion  from  the  edses  of  the  holes  or  the  suit.  Let 
me  explain  this  briefly.  When  light  falls  upon  a 
alit,  such  as  we  have  here,  it  is  turned  out  of  its 
ooorse ;  as  the  slit  has  tvro  edges,  and  the  light  that 
ftJla  on  either  side  is  deflected  both  right  and  left. 
fhe  rays  that  cross  from  the  right  side  of  the  slit 
towards  the  left,  and  from  the  left  side  of  the  slit 
towards  the  riffht,  produce  interference  of  the  wave 
imigths,  and  when  perfect  interference  occurs  dark 
lines  are  seen.  You  can  have  a  very  pretty  illus- 
tcmtion  of  fliis  by  cutting  a  flue  slit  in  a  card  and 
boldinjf  it  several  inches  from  the  eye,  when  the 
dykhnes  caused  by  total  extinction  of  the  light  by 
interferenoe  may  be  seen.  If  now  you  look  to- 
Wttids  ttie  edge  of  a  gas  or  lamp  flame  you  will  see- 
•  nries  of  coloured  bands  that  brins  out  the  phe- 
nomenon  of  TMurtial  interference.  This  experiment 
«hows  the  difficulty  in  obtaining  a  perfect  focus  of 
the  holes  or  the  sht  in  the  diaphragm,  as  the  inter- 
ferenoes  fringes  are  always  more  or  len  annoyinff. 
Notwithstanding  these  defects  of  the  two  systems  I 
hsvB  mentioned,  in  the  hands  of  the  practical  work- 
fhey  are  productive  of  very  good  results,  and 


# 


Pro.  1. 


Tury  many  axceUent  surfaces  have  been  made  by 
their  use,  and  we  are  not  justified  in  ignoring 
tbam,  because  they  are  the  stepping  stones  to  lead 
OS  on  to  better  ones.  In  my  early  work,  Dr.  Draper 
snggested  a  verv  excellent  plan  for  testing  a  flat 
«anaoe,  which  i  will  briefly  describe.  It  is  a  weil- 
%  truth  that  if  an  artiflcial  star  is  placed  in  the 
oentre  of  curvature  of  a  trufy  spherical 
p  and  an  eyepiece  be  used  to  examine  the 
dose  beside  the  source  of  light,  the  star 
will  be  sharply  defined  and  wiU  bear  very  high 
migniflfiation.  If  the  eyepiece  is  now  drawn 
towaids  the  observer  the  star  disc  begins  to  expand. 
and  if  the  minrair  bea  truly  spherical  one  the  expanded 
diso  will  be  equaUv  illuminated,  except  ^e  outer 
«dg«L  which  usually  shows  two  or  more  dark  rings 
due  to  diffraction,  as  already  explained.  Now  if 
ws  posh  the  eyepiece  towards  the  mirror  the  same 
diswnoe  on  the  opposite  side  of  the  true  focal  plane, 
pswisal  J  the  same  appearance  will  be  noted  m  the 
sripanded  star  disc.  If  we  now  place  our  plane 
«Brfaee  anywfaece  in  the  path  of  the  rays  from  the 
gnat  mirror  we  should  have  identically  the  same 
ulMBomsoa  repeated.  Of  course  it  is  presumed  and 
IS  naosmatj  that  the  plane  mirror  shall  be  much 
ism  in  am»  than  the  spheri 


herical  mirror,  else  the  beam 
of  hf^  ffom  the  artificial  star  will  be  shut  off ;  vet 
Imaybsm  my  that  any  one  part  of  a  truly  spherical 
minor  will  act  Just  as  well  as  the  whole  surface, 
ttsn  beiuL  of  oourw,  a  loss  of  light  according  to 
the  araa  of  the  miiror  shut  off.  I  might  go  on  to 
ehbcimte  this  method  to  show  how  it  may  be  made 
slill  move  ssaot,  but  as  it  will  come  under  the  dis- 
ensrioB  of  s^ierieal  surfaces  I  will  leave  it  for  the 
Ifiimiul.  Unlortwiately  for  this  process,  it  demands 
nlsgn  tcolljr  spherical  sulface,  whidi  is  just  as  dif- 
flanlt  of  attaiflinent  as  any  form  of  regular  surface. 
Wb  •oow  now  to  an  instrument  that  does  not 

means  for  detecting  errors  of 
the  spherometer,  which,  as  the 


spherical  work^  and  Prof.  Harkness  has  been  using 
one  for  some  tmie  past  in  determining  the  errors  of 
the  plane  mirrors  used  in  the  transit  of  Venus 
photo^phic  instruments.  At  the  meeting  of  the 
American  Association  of  Science  in  Philadelphia 
there  was  quite  a  discussion  as  to  the  relative 
merits  of  the  spherometer  test  and  another  form 
which  I  shall  presenUy  mention.  Prof.  Harkness 
claiming  that  he  could,  by  .the  use  of  the  sphere- 
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meter,  detect  errors  bordering  closely  on  one-five 
hundred  thousandth  of  an  inch.  Some  physicists 
express  doubt  on  this,  but  Prof.  Harkness  has,  no 
doubt,  worked  with  very  sensitive  instruments  and 
over  very  small  areas  at  one  time.  I  have  not  had 
occasion  to  use  this  instrunent  in  my  own  work,  as 
a  more  simple,  delicate*  and  efficient  method  was  at 
my  command,  but  for  tiie  measurement  of  convex 
surfaces  I  know  of  nothing  that  can  take  its  place. 
I  will  briefly  describe  the  method  of  using  it.  The 
usual  form  of  the  instrument  is  shown  in  Fig.  2.  a 
is-a  steel  screw  working  in  the  nut  of  the  stout 
tripod  frame  h,  ecetae  three  legs  with  carefully 
prepared  points ;  <^  is  a  divided  standard  to  read  the 
whole  number  of  revolutions  of  the  screw  a.  the 
edge  of  which  also  serves  the  purpose  of  a  pointer 
to  read  off  the  division  on  the  top  of  the  milled 
head  e.  Still  further  reflnement  maybe  had  by 
pladnff  a  vernier  here.  To  measure  a  plane  or 
curvedT  surface  with  this  instrument,  a  perfect 
plane,  or  perfect  spherical  surface  of  faiown  radius, 
must  be  used  to  determine  the  zero  point  of  the 
di?ision.  Taking  for  granted  that  we  have  this 
standard  plate,  tae  spherometer  is  placed  upon  it 
and  the  readings  of  the  divided  head  and  incUoator 
d  noted  when  the  point  of  tiie  screw  a  just  touches 
the  surface  /.  Herein,  however,  lies  the  great 
difficulty  in  usiog  this  inBtrument.  i.e.,  to  know  the 
exact  instant  of  contact  of  the  pomt  of  screw  a  on 
the  surface/.  Many  devices  have  been  added  to 
the  spherometer  to  make  it  as  sensitive  as  possible, 
such  as  the  contact  level,  the  electric  contact,  and 


\ 
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the  compound  lever  contact.  The  latter  is  probably 
the  best,  and  is  made  essentially,  as  in  Fig.  3.  I 
am  indebted  for  this  plan  to  Dr.  Alfred  Blayer.  As 
in  the  previous  flgure,  a  is  the  screw,  this  screw  \a 
bored  out  and  a  central  steel  pin  turned  to  fit,  rest 
ing  on  a  shoulder  at  c.    The 


the  lever/,  which,  in  turn,  rests  against  the  long 
lever  g,  tne  point  A  of  which  moves  along  the 
division  aty.  It  is  evident  that  if  the  point  of  the  pin 
lust  touches  the  plate  no  movement  of  the  mm, 
lever^  will  be  seen ;  but  if  any  pressure  be  applkd, 
the  lever  will  move  through  a  multiplied  arc,  owing 
to  the  short  fulcri  of  the  two  levers.  Notwifli- 
standing  all  these  precautions,  we  must  also  take 
into  account  the  fiexnre  of  the  material,  the 
elasticity  of  the  points  of  contact,  and  other 
idiosyncrasies,  and  you  can  readily  see  that  in  an 
instrument  so  delicate  jiractice  alonewill  bchig  about 
the  very  best  results.  Dr.  Alfred  Mayer's  method 
of  gettmg  over  the  ^reat  difficulty  of  knowing  when 
all  four  points  are  m  contact  is  quite  simple.  The 
standaru  plate  is  set  on  the  box  j,  Fig.  2,  whieh 
acts  as  a  resonator.  The  screw  a  is  brought  down 
until  it  touches  the  plate.  When  the  pressure  of 
the  screw  is  enough  to  lift  off  either  or  all  of  the 
legs,  and  the  plate  vk  gently  tapped  with  the  finger, 
a  rattle  \a  heiud,  whidi  is  the  tell-tale  of  impeneos 
contact  of  all  the  points.  The  screw  is  now  re- 
versed gently  and  dowly  until  the  moment  the 
rattle  ceases,  and  then  the  readiog  is  taken.  Hers 
the  sense  of  hearing  is  brought  into  play.  This  is 
also  the  case  when  the  electric  contact  is  used. 
This  is  so  arranged  that  the  instant  of  touching  of 
the  point  of  screw  a,  completes  the  electric  oirouit 
in  which  an  electro-magnet  of  short  thick  wire  is 

{>laced.  At  the  moment  of  contact,  or  perhaps  a 
ittle  before  contact,  the  bell  rings,  and  the  turnhig 
of  the  screw  must  be  instantly  stopped.  Here  are 
several  elements  that  must  be  remembered.  First, 
it  takes  time  to  set  the  bell  ringing,  time  fw  the 
sound  to  pass  to  the  ear,  time  for  the  aenwtidn  to 
be  carried  to  the  braio,  time  for  the  brain  to  send 
word  to  the  hand  to  cease  tomine  the  screw,  and, 
if  you  please,  it  takes  time  for  the  hand  to  stop. 
You  may  say,  of  what  use  are  such  refinements  ? 
I  may  reply,  what  use  is  there  in  tryins  to  do  any- 
thiog  the  very  best  it  can  be  done  P    If  our  invefti- 


Fro.  4. 


gation  of  Nature's  profound  mysteries  oan  be  par- 
tially solved  with  good  instrumental  means,  what 
is  the  result  if  we  have  better  ones  placed  In  our 
hands,  and  what,  we  a»k,  if  the  best  are  fflven  to 
the  physicist.    We  have  only  to  compare  the  tele- 
scope of  Galileo,  the  prism  of  Newton,  the  pile  of 
Yofta,  and  what  was  done  with  them,  to  the  mar- 
vellous work  of  the  telescope,  spectroscope,  and 
dynamo  of  to-day.    But  I  must  proceed.    It  will 
be  recognised  that  in  working  with  the  spherometer 
only  the  points  in  actual  contact  can  be  measured 
at  one  time,  for  you  mav  see  by  Fig.  4  that  the  four 
points,  aaaa^  may  idl  be  normal  to  a  tmeplane, 
and  yet  errors  of  depression,  as  at«,  or  elevatum,  as 
at  6,  exist  between  them,  so  that  the  instrument 
must  be  used  over  every  available  part  of  the  sur- 
face if  it  is  to  be  tested  rigorously.    As  to  how 
exact  this  method  is,  I  cannot  say  from  actual  ex- 
perience, as  in  my  work  I  have  had  recourse  to 
other  methods  that  I  shall  describe.    I  have  already 
quoted  you  the  words  of  Prof.  Harkness.    Dr. 
Hastings,  whose  practical  as  well  as  theoretical 
knowledge  is  of  the  most  critical  character,  tells  me 
that  he   conriders  it  quite  easy  to  measure  to 
l-80000th  of  an  inch  with  [the  ordinary  form  of 
instrument.    Here  is  a  very  fine  spherometer  that 
Dr.  Hastings  works  with  from  time  to  time,  and 
which  he  calls  his  standard  spherometer.      It  \m 
delicately  made,  its  screw  beiog  60  to  the  inch,  or 
more  exactly  001998  inch,  or  within  2- 100000th  of 
being  1  - 60th  of  an  inch  pitch.    The  principal  screw 
has  a  point,  whid^  is  itself  an  independent  screw, 
that  was  put  in  to  investigate  the  errors  of  the  main 
screw,  but  it  was  found  that  the  error  of  this  screw 
was  not  as  much  as  -00001  of  an  inch.    The  head 
is  divided  into  200  parts,  and  by  estimation  can  be 
read  to  1- 100000th  of  an  inch.    Its  constants  are 
known,  and  it  may  be  understood  that  it  would  not 
do  to  handle  it  veij  roughly.     I  could  dwell  here 
longer  on  this  faacmating  subject,  but  must  haste. 
I  may  add  that  if  this  spherometer  is  placed  on  a 
plate  of  glass,  and  exact  contact  obtained,  and  then 
removed  and  the  hand  held  over  the  plate  without 
touching  it,  the  difference  in  the  temperature  of  the 
glass  and  &at  of  tiie  hand  would  be  sufficient  to 
distort  the  surface  enough  to  be  readily  recognised 
by  the  spherometer  when  replaced.    Anyone  desir- 
ing to  investigate  this  subject  further  will  find  it 
fully  discussed  in  that  splendid  series  of  papers  by 
Dr.  Alfred  Mayer  on  the  minute  measurements  of 
modem  science,  published  in  deientific  AxMftyKnxk, 
Supplements,  tia  '?^\JMi\l\^%a^sA!^\lA.'^^»a%^s»^sst 


A  indiento,  means  qihere-measurer,  but  I  the  screw  a,  and  the  end  c  projeots above t'hem\V\fi^\couxik^xi\^'<«^3rc^%iTom>  ^^* 
MwaU  adapted  for  pisae  mb  it  ia  for  I  bead,  and  the  knife  edge  or  i^vot  point  nstaassinat^  «3\  v>  ^^  w^  ivvoron^l 


lie  end  d  pioJecU  Y«\ow  \mah'tNaVa!^\Aft  mlcnnaJiassu.,  *5;j'^^^,^^^^ 
project8a\)oveihem\V\fc^\<»uT%^\i^^yc^%iT»m  "^^^  ^^^^f^^^V^OT^mjcftJ 
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n  ftll  I  don't  know,  jst 
pUin  to  Ton  thii  moit  bMntif  nf  u 
od,  and  for  teai  I  m       ~ 


in  wUeb  I  hnmM' 
TMt  Tolnnie  to  om 
hop*  to  nuka  pUin  to  Ton  thii  moit 
BOODiata  nuthod,  and  for  tetx  I  mtj  forget  to  bIt 
dns  ovdit,  I  wOl  M.y  that  I  un  jiideUad  to  Di 
Hutingi  fot  it,  with  whom  it  wu  an  origtoal  di*- 
Mmrj,  though  h«  told  ma  h«  aftenraidi  fonnd  it 
had  been  in  dm  bj  Steiuhei],  tha  celabntwi  optioian 
of  Hunloh.  Tha  prineipla  wat  divxiTuvd  [7  tha 
unmoilal  N«wlon,  and  it  ihowi  how  mndi  oan  ba 
mada  of  tha  oidinarv  pb«namuiB  nan  in  oni  ev«rr 
day  lifa  when  plaoad  m  the  hand*  of  tha  inveitin- 
tor.  WehaTaaUieentliabaantifnlplaTofooloQn 
an  th«»oBpbDbUe,  orwheuthadropofoaipteadt 
OTOi  tha  nrtaoe  of  tho  watai.  Flaoaa  lanioflonK 
onmtDTa  on  a  piece  of  plain  polithed  kUm,  and 
WoUbb  at  It  obli^uelj,  a  blaok  ouitial  apot  ii  aeen 
with  mo*  of  TariODi  width  and  oolcnt  luirODndiDg 
It.  KtEelentiaatnuoiuTg,  andtheglaMbantaa 
itatnaplane,  theee  ringi  of  colooi  will  beper- 
fMUj^omwntno  and  aitanged  in  legular  deoisu- 
"" '  liknownaaNewtou'i 

it  onlj  meanmd  the 

_ — __  Jm  lawiof  Ihaappear- 

—  pmented-  1  will  now  andeaTonr  to  explain 
thagmmal  prbioipla  br  which  thii  phenomena  ii 
niiliiad  in  the  taituw  ti  plane  lortaoea.  SoppoM 
that  we  place  on  tha  lower  plate  leneei  of  oon- 


:  thiiiniraoebaihad  totraTeiasthafllmof  airtwlce, 
ii  ntarded  hj  a  ceitain  nnmber  of  h'^f  or  whole 
iTe-leogthi,    and  the   beantiful  phencmena  of 

■  intericrenoo  take  place,  aoms  of  the  coloiua  nl 
white  light  being  oblitenUd  while  othera  come  lo 
the  eje.  When  the  poeition  of  the  e; e  chaijgea  the 
colonr  ia  Men  to  ohaoge.  I  bave  not  time  to  dwell 
tnrthtT  on  thii  part  of  my  inbject,  which  ii  dia- 
ODaied  in  moat  adT&nud  worka  on  pbyaica,  and 
eipeoiallr  well  described  in  Dr.  Eugene Xommel'a 
woik  on  "The  Natnn  of  Light."  I  remarked 
that  it  the  two  inrfacet  wtre  pecfectly  plane  tbrre 
would  be  one  ooloni  aeen,  or  elae  coluora  of  the 
firat  or  aeoond  oidei  WDDld  amuge  themielTM  in 
broad  paiallel  bandi ;  but  thia  would  alio  take  place 
in  plates  of  slight  MTTatnre,  for  the  lequiitment 
ia,  ail  nid,  ammofairof  eqnalthickneaithroDgh- 
ont.  Yoa  oan  aee  at  once  that  thia  condition  could 
be  obtained  in  a  perfect  eonvei  lurfeca  fltting  a 
perfect  concave  of  tha  luna  radiui.  Fottunately, 
we  haTe  a  check  to  guaid  sgainat  this  eiroi.  To 
produM  a  perfect  plane  thnia  lurfaces  moat  be 
worked  together  nnlea  we  have  a  trae  plsne  to 
commence  with  ;  bat  to  make  this  fme  plane  b; 
this  method  we  muat  work  three  together,  audit 
each  ona  comes  np  to  the  demands  of  thia  most 
rigorous  teat,  we  ma;  rest  asanred  that  we  have 
■Itaiued  a  degree  of  accnncy  almoat  bejond 
human  conception.  As  it  is  difRoult  to  see  tha 
ooloura  welt  on  metal  aurtacei,  a  olc- coloured  light 


mclnterray.  ThliappaiatualiknowDaaNewtou' 
ouonr  glaaa,  baeana*  he  not  only  meaanrad  Uil 
lAmoDuoa^  hat  eitabliahed  the  lawi  of  Iha  appear- 


•  Men  over  the  whole  auifaoe,  pro- 

Tld^  howarar,  the  same  angle  of  obearration  be 
mafntained,  and  piOTided  farther  thai  the  &lm  of 
alt  iMtWMO  tha  glaaiai  ia  of  abaolutaly  the  aame 
MlafaTB  Ihioknaia  thronghoat  I  My  the  film  of 
ait.  tot  I  preaume  that  it  would  be  utterly  Impos- 
Hhle  to  eulnda  nrtiolM  of  dost  ao  that  abaoiute 
oontaot  oould  take  plaoe.  &rly  jdiyaicisti  main- 
tained that  abHilute  moteoular  contact  was  impos- 
Ubla,  and  that  the  central  sepaiation  of  the  gUiaea 


::;;.".  fw.  v. 

is  used,  inch  oj  the  lodium  flame,  which  gives  to 
the  eye  in  cur  lest,  dark  and  bright  baoda  uutead 
of  coloured  onea.  Wbeo  theae  plates  are  worked 
and  tested  opon  one  another  nntil  they  all  preaeut 
the  same  ippfarance,  one  may  iw  reaerved  Jot  a 
test  pTata  for  futuia  uie.  Here  is  a  small  teat  plate 
made  by  the  celebrated  Steinheil,  and  here  two 
made  by  myielf,  and  I  oiay  ba  pardoned  in  aaying 
that  I  was  much  gratified  to  find  the  coincidence  ao 
□early  perfect  that  the  limiting  error  ia  much  leia 
than  -00001  of  sn  inch.  My  auiatant,  with  but  a 
tew  months'  riperiauce,  hsa  made  quite  ai  accurate 
plates.  It  Is  neccmry,  of  course,  to  have  a  glass 
plate  to  teat  the  metal  platea,  aa  tha  upper  plate 
mult  be  traoaparent.  So  far  we  have  been 
dealing  with  perfect  surfaces.  Let  us  now  aee 
what  ahall  occur  in  aurfacea  that  are  net  plane. 


ilaue  are  seen.    If  a  , 

s  cihibiUd,  txcept  iu  tbe  caie  of  the  cout 
iroadfr  rings  ue  near  the  centre,  while  in  tl 
lave  th^y  ore  nearer  the  tdga.  In  loweri 
ije  while  observing  tbe  platea,  tha  rings 
wnvez  plate  will  adTince  outward,  thoaa 
nncaie  inward.  It  msy  be  ashod  by  tb 
Jianidau,  Can  thia  method  ba  mod  for  taati 
lUrfBce  platea  ?  I  snnrer,  that  I  have  f  on 
icraped  lurfoce  of  irou  bright  enough  to  1 
lodium  light.  My  aitia'ant  iu  themachini 
iCrsped  three  Sin.  plates  that  were  tated  1 
uclhod,  and  found  to  be  very  exeellcut,  the 
nut  be  very  cvidoLttbat  a  single  cnt  of  thai 
could  change  the  spot  onr  which  it  pn 
uuch  aa  to  euiirelj  change  tbe  appearance 
mt  I  found  I  could  uee  tbe  test  to  get  tha  g 
mtlina  of  Iha  Burtsca  under  procea*  of  eom 
rheae  irou  platea  I  would  ut  ore  simply  ni 
jretimiuary  toimatioo  of  p'jiiijiera.  1  ma; 
loDielhing  to  say  on  the  qutstion  of  aurfaca 
n  the  future,  as  I  have  made  some  intei 
itudiea  on  the  subject.  I  must  now  bcini 
wper  toadoee,  allbonghlhodinteudedin^ 
lome  intenuliDg  studies  of  curved  aurfacea. 
1,  however,  matter  enough  in  that  subjictol 
'specially  when  we  cotincct  it  with  the  id 
sasies  of  the  material  we  have  to  deal  with, 
lart  of  the  aubjcct  that  I  have  not  toudiM 
D  the  preaeot  paper.  You  may  now  inquii 
iiiticaf  is  this  ''oolour  teat."  To  answer 
lear  I  shall  trench  upon  forbidden  gronuda, 
tail  to  my  help  the  words  of  one  of  01 
imerican  physidstg,  and  I  quote  from  a  la' 
«hich  he  aaja  by  combined  cuculatton  and  e 
nent  I  have  found  the  limitiug  error  for 
ight  to  be  1-60000000  of  an  inch,  and  for 
i^ium  light  about  fif^  timea  greater,  or  lea 
1-SOOOOO  of  an  inch.  Dr.  Alfied  Mayer  esti 
ind  demonstrated  by  actual  experiment^  thi 
imalleat  black  spot  on  a  white  ground  visible 
lakcd  eye  is  abont  I-800th  of  aninchattl 
ance  0' normal  vision—namely,  lOin.,  and 
iue,  which,  of  course,  hii  the  element  of  azt 
i-fiOOOth  of  an  inch  iu  thickness  oonld  be  aeei 
inr delicate  "colour  teat"  we  may  deeiaa 
liameler  of  our  block  apot  a  thoniand  tim' 
ittll  its  perception  ia  possible  by  the  aid 
nauDctiromatic  light,  and  jra  may  diminish  o 
\  find  it  i  nit  neiceiva 
] 


itandard  of  exactnaas.  No ;  from  the  very  1 
>t  the  material  ws  have  to  work  with,  we  ai 
>idden  even  to  hope  for  auch  an  achievemen 
■ould  it  be  poaiible  that  through  aome  str 
[ood  fortune  we  oould  attain  thia  high  id 
vould  be  but  for  a  moment,  as  from  th 
latura  of  our  environment  it  would  he  bnt  ai 
atuua.  Then  ia,  howaver,  to  the  eameat  i 
lellght  in  having  a  high  model  of  excelleDce, 
inr  model  ia,  ao  will  oar  work  approzimah 
dihongh  we  may  go  on  approximatiog  <m 
or  ever,  wa  con  never  hope  to  raaoh  that  whi 
leen  set  for  us  by  the  great  Hoster  Workmai 


it'u^'d 


ition  waa  caused  by  ahreds  or  particles  of  dnat. 

iver,  it  thia  separation  la  rqualthroughout,  wc 

hkva  the  phenomena  as  deioribed  ;  hut  if  the  dast 
putiolea  are  thicker  under  ona  aide  than  tha  othar, 
om  pbeoomena  will  change  to  broad  parallel 
banda,  aa  in  Fig.  6;  the  broader  tha  bandi  the 
nouar  the  absolute  parallelism  of  the  pUlca.  In 
Fig.  61e^  and  b  represent  tha  two  platea  we  are  teat- 
Sag.  Raya  of  white  light,  e  falling  upon  tha  upper 
amfacs  of  plate  a,  are  paitlally  rEflactedoffin  the 
direction  of  rays  d,  hut  as  these  raya  do  not  Oon- 
0«n  US  now,  I  have  not  iketched  them.  Part  of  the 
fight  paaaea  on  through  tha  upper  plate,  where  it  ia 
baiit  out  of  ita  ooorae  semewhat,  and  falling  upon 
the  lower  nrface  of  the  npper  plate,  some  of  this 
light  is  again  rfflccted  towards  the  eye  at  d .  Aa 
MBia  of  the  light  passe*  through  tha  npper  plate,  and 
Btui^g  through  ha  aim  t^^  batwean  tiTpUtej, 
/?£r*'£°^*  nRf«o-"rflu»o/iA»/oir«roni~thls 
A  tva^namOtd,  bat  at  tb»  U^t  fiwt  ffiUa  on 


Fio.  8. 

I  we  now  have  our  perfect  teit-plate,  ana 
I  on  a  plate  that  hia  a  compound  error — 
say,  dtpiesatdatcentre  and  edge  and  high  between 
these  points.  If  thia  error  is  resnlar  tbe  ceutrol 
bandsamnge  theauelvea  aa  in  fig,  7.  You  may 
now  aak,  How  sie  we  to  know  what  sort  of  aurface 
wahaveP  A  ready  aolotion  isathand.  Thabauds 
always  travel  in  the  direction  of  the  thiFkeat  film  of 
air,  hence,  on  lowering  the  eye,  if  the  oonvei  edge 
oftheliaDds  travel  in  tbe  direction  of  the  arrow, 
we  are  abeolutely  certain  that  that  port  of  the 
lorface  being  test«d  is  conrei,  while  ii,  as  in  the 
central  part  of  the  band*,  tbe  coumve  edges  id- 
»anoe,  we  know  that  port  is  hollow  or  too  low. 
Furthermore,  any  amall  error  will  be  rigorously 
detected,  with  astonishing  olearoeu,  and  one  of  tbe 
grandest  qualities  of  this  test  is  the  absence  of 
"personal  eooatieD,"  for,  given  a  perfect  teit- 
pUte,  it  won  t  lie,  neither  will  it  exaggerate.  I 
•ay  won't  lie,  but  I  moat  goaid  thi*  by  saying  that 
the  platea  muat  coincide  araolutely  in  temperature, 
and  tha  toOch  of  the  finger,  the  heat  of  Uie  hand, 
or  any  diitnrbance  whatever  will  vitiate  the  reiulta 
of  thii  lovely  process ;  but  more  of  that  at  a  tutuie 
titoe.  It  oar  inrtaoe  is  plane  to  within  a  short 
diitanoa  of  tha  edge  and  i*  thai*  overoaRert«d,  01 
,. '-linng-B.    lltli»wte.V 


A  Clear  Bhellao  Varnlih.  -  A  simple  n 

ifoieoring  turbid  lacquer  or  solotioni  (be 
trong)  of  shelUut  in  spirits  of  wine,  ia  to  a 
be  same  a  quarter  of  their  balk  of  eomn 
■benzine"  or  refined  petroleum  tpitiL  1 
nixture  be  agitated  three  or  four  timea  i 
he  ipacs  of  an  hour  and  then  allowed  to  iti 
ipeeaily  saparatea  into  two  distinct  layen 
ipper  one  is  a  aolution  of  the  fatty  or  waxy  t 
□  petroleum  spirir,  the  lower  ia  a  brilliant  ale 
olution  of  pure  shellao.  Ttie  petroleum 
luly  disaolvea  to  a  amall  extent  in  the  other  1 
ind  the  latter  when  drawn  oH  ii  easily  freed 
t  by  slightly  warming,  with  gentle  igil 
liude  lac  of  any  kind  ma^  be  caused  to  gi 
ibaolutely  dear  eolation  in  alcohol  if  it  fli 
oughly  powdered  and  then  washed  with 
letroleum  spirit  once  or  twice  lO  aa  to  diaiol' 
>U  tbe  fatty  matter.  This  latter  has  tbe  adn 
■t  simplicity,  while  at  the  tame  time  tbe  qua 
he  lac  ia  in  no  drgroe  injured.— &>«( J (m 

Q«IUam..^Dr.  L.  Ebrlich,  a  Oernuio  ch 
las  succeeded  in  iaolatiog  tha  metal  goliiom 
aduatrial  procesa.  A  preliminary  eiperimti 
'ielded  O'li  grains  of  gallium  from  80  hilcgn 
it  line  blende.  Tha  method  followrd  wa*a 
loalion  of  that  intrcduced  by  M.  Leccq  da 
laadrau,  which  by  lixivlatiou  of  tbe  xiue  lu 
eaullcd  in  a  email  qoaotity  of  mud  containing 
ixida  and  gallium.  The  gaUifnoDi  alkaliw 
ion  waa  then  eleetrol^aea  in  a  p'f  *■■"*"  e 
lod  the  metal  dcpoutad  in  fine  ■ 


aeltiug  point  of  BaUiam  f«  low,  kbeat  30-6  di 
-J  .-.^  i--'-Q  briimter  than  Hi  a  I  Hf  inammj. 


WLWBIj&M)d(nbi-«ad*^. 
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iiuH  one  tag* 
to  projeot  above  the  general  level ;  and  men  raued 
tighl  oomiuft  in  contact  with  tfae  edge  ot  the  ipecQ' 
Ibb  would  cuau  paiutf  ot  reeiituics,  and  «^  wum 
tke  poluher  Ij  be  puihed  ronnd  on  t^eie  pointa  u 
Oentiaa.  Thui,  if  the  point  of  leiiitauce  wai  ons 
time  on  tbn  rigbt-hana  half  of  the  poliihet,  then 
the  paliihtr  wunld  be  puahed  round  irom  right  to 
left  -,  then,  perhaps,  the  point  of  leaiitAnce  would 
b«  Dtuuigud  to  the  left-hand  bait  ot  the  paliiiier ; 
when  it  would  caoie  the  poliaher  to  ba  pushed 
luTUid  from  left  to  right ;  and  >o  on,  ever  Tarjine 
with  the  bending,  however  ilighC,  ot  the  weak 
iaosla,  flnt  Du  one  Bide,  then  on  the  other,  lome  ot 
the  taoeta  even  breaking  oS.  Upon  examining  the 
tkoeta  I  fiaii  what  1  expected— viz.,  that  the  I'^in. 
wide  facet)  reprsBeuted  m  Fig.  1.  A,  fnll  lize,  were 
some  bent  u  ihown  io  5;  the  lace  being  Joat 
ilightlf  below  the  general  level,  >o  u  to  be  uuE  of 

bitu  (jE  the  rouge  luviog  palled  oc  bent  up  one  side 
fthnvB  the  geuerallBvel,  only  to  be  caught  by  the 
edge  of  the  Bpecolam  to  be  pushed  still  luither  out 
of  thape.  Tbiedisturbaoceof  the  ihapeof  thefaceta 
deoceswd  as  I  approached  to  the  centra ;  thoae 
taoeta  that  were  as  broad  as  thick,  as  (hawn  iu 
D,  were  only  slightly  bent,  as  in  £,  while  thoae 
tlwtwere  double  as  broad  as  thick,  were  appa- 
lenclj  net  atlccted,  but  itood  well  ;  the  peGoCiAr 
effect  ot  their  peipeudtcular  aides  could  notbeieeii, 
bat  was  made  manliest  in  another  experiment  1 
will  describe  lur  til  ec  ou.  1  may  j  ust  ubiarve  that 
the  experiments  I  describe  ate  by  no  means  all  I 
tried ;  but  ihey  aia  those  that  I  duoaviired  laws  by, 

Umw  laws. 

Now  it  is  verr  evident  that  the  narrow  faceti 
ABODE  WADied  mora  support  on  ibjir  aids*  to 
pMTOnt  them  yielding  sideways.  Whit  UTUOunt  of 
aappirt  is  necessary,  the  amateur  will  readily 
o>aeratand  from  the  iuUcwiug  reasoning :  1  told 
him  1  louud  those  f^ioeti  whose  base  was  t<riu 
their  height  seemed  not  to  yield  sideways,  but  ti 
maintain  their  shape.  Such  a  faoat  is  represented  in 
Fig.  'i,  where  it  will  be  seen  that  the  oeutre  perpen 
dunlar  line  A  B  has  the  support  of  an  angle  ol  46' 
on  each  side,  vi/.,  A.  U  li  atid  A  D  1)  :  this  angle 
then,  1  concluded,  was  the  smallest  allowable,  ti 
M  to  be  perfectly  free  from  alteration  of  shapi 
daring  poluhing  ;  in  olher  words,  the  base  of  thi 
facet  mu<t  be  nut  less  than  double  it*  height.  W< 
•hall  see  further  ou  tbe  usbU  of  sloping  sides  eve l 
to  aaoh  propcrtiaunU  faoets. 

I  next  muds  u  polisher  with  alt  the  facets  ^in. 
iqaaie  and  ^m.  thick,  the  aides  being  perpeudi- 
•alar.  I  poliihed  with  this  for  several  hiill-houra 
and  found,  as  I  expected,  the  Uguie  of  the 
mirror  to  he  as  shown  iu  Fig.  3  with  the  well- 
known  peeking  in,  aud  rise  iu  the  ceutre,  dearly 
indicating  that  all  the  facets  were  acting  alike,  the 
same  as  a  solid  metal  tool ;  ot  oouns,  the  only  thing 
to  ba  done  is  to  graduate  the  facets  towards  the 
edge,  so  at  to  reduce  their  lestitanca,  aud  thus  pro- 
porticuately  increase  the  resittance,  and  therefore 
wear,  on  the  centre  ol  the  minor,  and  so  to  lower 
the  elevation  seen  in  Ih?  contre,  and  thus  prodooe 
the  Bpherical  auifuse,  lo  be  carefully  altered  into 
the  parabola,  when  we  are  parabolising  fay  a  care- 
tally  conducted  further  gradnatioD  Or  reduotion  of 
the  fa?et  towards  the  edge,  and  thus  slightly 
increasing  the  proportionate  reiistanoe,  aud  then- 
fore  out  ol  the  oButre  taoeta,  to  sink  the  centre  ot 
tniiTOT  below  tbe  spherical  carve  to  the  required 
■monnt  to  produce  the  puabola ;  but,  of  course,  thie 
leAnHnent  I WM  not  going  on  to  with  tbli  polisher, 
u  I  WW  only  e^erimeutiDg  upon  the  effect  ol 
varicnu  elopiug  ndea  to  tbe  faoeta.  I  may  just 
obnm  thai  with  cTtn  new-made  polisher  I  tried 
•zperimenti,  each  •«  the  kllanrtioa  it  shape,  allow- 
an*  before  1  got  to  the  shape  I  made  the  epeoial 
poIialMr  lor,  gave  me  the  oppoitgnity  ot  trying  ;  I 
kept  notes  of  what  eiperimenta  I  wiahsd  to  t^  to 
determine  certain  points,  and  these  eiperimenta  I 
tried  on  new  polisbeie,  so  as  to  use  up  their  tnU 
shape  ;  that  allowed  me  to  make  the  taosts  ol 
the  required  form  to  decide  eertain  doubttol 
points  1  otherwiseone  would  have  bad  to  be  making 
sew  polisbere  (or  evety  expttiaent ;  thus,  during 


face  of  the  faoets,  beginning  with  not  toughing 
the  sides  of  the  faoets  near  the  centre  ot  tbe  polisher 
.,  leaving  them  perpendicular  and  sloping  the 
ot  the  faoets  towards  the  edge  ot  the  polLsber, 
•o  that  the  taeea  of  the  ootsids  faoeta  shonla  be  ^In. 
wide,  which  graduation,  with  the  jin.  sqoare  oeutre 
faoets,  would  produce  the  parabola  if  the  alides 
— -V  all  sloped  to  an  angle  ot  45'  1  and,  therefore, 

above  poliaher  ought  to  prodaoe  the  parabola, 

if  the  parabola  wer*  prodnoea  by  the  alteration  of 

the  area  merely  of  the  faoea  ot  the  facets,  tor,  as 

said  before,  the  area  is  tbe  same  as  would  produce 

arabola  if  tbe  aide*  ware  sloping  to  an  angle 


olishing  had  oompletely  reduced  it  to  Hi*  e>B>^ 
phericJ  curve  ot  the  outside  p»tt«,  oMldnmg 
towing  that  the  increased  anppott  bod  gi««BW 
ecessaiT   vredomiuaot  redstaoee,    and,    VK^ 


ecessaiy  predomiuaot  reiistaDee, 
nentlj  wear,  to  the  oantie  facets, 
lerease  their  cut  (by 


u-  .=..~ .  ^  increased  a  Ettle  mort.  Iha  jm- 

.Ola  will  follow.    The  revolntfan  of  tb«  poliM* 
low  became  pretty  regular. 


1  represent  in  Fig.  1 A  oi 


. J    observe   that    in    th«  . 

lesoibed   experiments  I  had  mada   my 

rith  iin.  square  facets,  eo  -*--'■ 

of  facets  from     n  the  groovf-  ' ■' * 


a     1 


„b...  /ll 


Kufre  to  edge,  to  make  plain  to  the  amateur  the 
londitions  this  important  experiment  was  tried 
mder.  Now,  I  poliahed  with  this  polisher  fei 
■eveial  half-hours,  and  not  a  bit  of  reduction  ol 
ha  elevation  in  the  centre  as  ahowa  in  Fig.  3  took 
lUoe :  the  elevation  was,  it  anything,  inereased, 
ihowingthatit  waanottbe  increased  proportionatt 
iTsa  of  the  centre  faoeta  of  a  giadiiated  poliifaei 
liat  redncea  the  elevation  iu  the  centre  ol  th( 
ipeculum  (Fig.  3],  but  the  iacressed  resistance  oi 
■J>v  larger  faoets  (with  equally  sloping  sides  wltl; 
ie  amaller  oataide  facet*}  over  the  leas  reaisting, 
"-    ''e  facets.    And  f  urther,  wt 


mpport  than  if  they  had  been  out  away,  leaving 
the  sides  to  an  angle  ol  ib",  and  thus  reducing  tht 
area  of  the  OBotro  faoets  to  the  same  »a  the  outside 


introduce  into  avery  nsw  pel 

oover  01  confltm  some  supposed  law,  and  thus  I 
oft«i  eonfiimed  my  previoua  oouelnsiona  over  and 
over  again  upin  nsw  polishers,  betcie  I  faroughl 
them  to  the  snape  I  specially  and  finally  required 
ttiem  to  he.  I  mention  this  as  a  hint  to  future  ex. 
perimenters,  as  utilising  new-made  polishers  and 
saving  much  time  in  "■■""g  polishers,  too.  I  now 
wantea  to  decide  this  question  that  was  amon( 
my  query  notes — viz.,  Is  it  the  inmeaaed  area  oi 
the  largsr  centre  faoets  In  ■  Drlkduated  polisher  that 
wean  down  the  elevation  s^nm  in  the  middle  oi 
Fig.  3,  ot  ia  it  the  increuMd  resistanoe  of  the  Isrgi 
oantre  faeets,  on  acoount  of  theit  increased  widtl 


revolution  of  the  poUdimr  was  much  more  regnlar 
however,  but  not  perteotly  so.  This  improved  te. 
gularity  ot  motion  iu  the  poUsher  was  pn>duoed  bj 
the  support  afforded  by  the  sloping  sides  of  tbi 
outer  smaller  faoets. 

Now,  to  still  turtbsr  confirm  my  increasing  con 
victions  and  oonelnaiDns,  that  it  la  the  reaiatanci 
far  more  thau  tfae  area  that  does  the  parabollsini 
or  the  aphericalising,  if  I  may  so  call  it,  when  thi 
mound  in  the  cenfae  of  Fig.  3  is  reduced  t< 
the  common  spherical  ourve  of  the  outaidi 
part  by  graduating  previous  to  parabolisiog 
I  now  proceeded  to  try  the  foUoivIng  eiperimen 
with  the  potiaher:  I  filled  up  the  perpendioula 
aides  ot  the  facets  with  pilch,  by  melting  the  eoi 
ot  a  stick  of  it,  aa  we  do  sealing  wax,  and  lettin| 
It  drop  into  the  angle  adjoining  the  perpendicula 
aides  till  hlled  up,  then  melting  it  thorougUy  inti 
all  tbe  crevices  with  the  end  of  a  hot  iron  wire,  am 
finally  cutting  the  superfluous  pitch  off  with  m; 
raior  to  the  required  40°  angle  ;  thai  I  added  tbi 
same  support  to  the  oantre  and  intormediato  taost 
aa  I  already  had  to  the  outside  faoets,  but  leaving 
the  area  of  tb*  facets  analtered  front  the  lait  ex 
periment— the  altai«d  form  ot  the  faoets  I  show  li 
Fia;.  4  B.  I  now  prooeeded  to  poliah  with  tbi 
poluher,  with  the  certainty  of  what  the  reaul 
would  be,  for  I  had  worked  theparabota  irith  sue 
a  polisher  many  a  time  before.  Well,  after  tbe  fln 
h^-hour's  poliahing,  the  elevation  in  the  oentre  e 
Fig.  3  had  almott  gone,  and  B&othai  half-houi' . 


ides.  But  1  bad  better  herestaU  that  I  hawu 
be  larger  the  faces  of  tbe  facets,  in  MMrmtKtt, 
be  lea  the  grooves  tbe  better  the  ataf asa  <t  ft* 
;lasa  is  ;  therefore.  In  actually  finishlnfc  a  mini»jl 
lavs  the  centre  facet*  Jin.  aquare,  ■adasduM 
he   ontaide   to   what  is  needed  to  toodaas  IM 

larabola.  *.«_•„ 

From  other  experiments,  which  mnud  taktlM 
nndi  space  and  lime  to  deaoibe  iu  detail,  I  lal 
hat  a  facet  with  a  baae  of  Jin.  square,  but  «tt 
perpendicular  sides,  and  crntsequeatlj  with  ■  Ws 
I  square,  has  tar  lesa  cut  than  a  faoet  <m  Ol 
une  sisEd  base,  but  with  sloping  side*  at  4S*,  HJ 
lonaequeotly  with  au  area  many  times  Iss* ;  fn  brt 
vith  perpendicular-sided  oentre  f  oosta,  it  l*  nlf 
instpossAde  to  reduce  the  mound  shown  mKg^ 

vbentiisonlsidi '"       *' 

ire  redaeed 
Sow  this  (  . 

inderstond  froi_  ....  ,, -.      .     . 

ks  the  anglea  A,  B,  C,  and  D,  E.  F,  ot  the  fsMi 
lave  no  support,  they  are  easily  pushed  up  iT** 
rouge,  which  acts  l^e  a  wedge,  the  thin  endtf 
■hich,  gettiog  iu,  will  push  ita  way  bmnd  Ot 
jmit  of  the  *!>'  angle  shown  by  theai&A,D« 
;be  dotted  lines,  uided  by  the  leverage,  if  I  M»JM 
lesciibe  it,  ol  tbe  pitch  Irom  A  to  B  and  D  to  E, 
10  that  ioslesd  of  leaving  the  polisher  iu  omM 
rrom  A  to  D,  tbe  pitch  at  A  and  D  is  oetaaOy 
lilted  above  ttie  snrfaoe  of  the  spseultUB  fcy  us  . 
wedge  of  ronge,  lifting  the  anrfaoe  (th«  lerat,  ill 
may  so  call  them)  O  B  and  Q  E,  and  thns  oMtjllC 
Kith  them  part  of  the  sorlaca  from  at  AaudDtowsW 
tbe  centre  O  of  the  face  B  G  E,  and  tfana  radu(ii| 
the  ooutact  surf  aos  ot  the  facet  to  what  is  Aown  n 
Pig.  6,  whsre  tbe  put  Inolnded  iu  tbe  dotted  ItaM 
ihowstbe  really  tJTectivepwt  ol  the  facet,  leaviic 
ui  effective  snrfaos  A  D  in  oontaet  with  the  span- 
lum  less  than  it  the  facet  (Fig.  b)  had  its  ana  is- 
duosd  by  having  its  sides  cut  to  an  angle  of  4S'  M 
ihown  inolnded  in  the  dotted  lines,  whan  the  wbda 
III  theauTface,  AD,  would  have  been  kept  in  cb- 

I  think  hj  this  time  the  amatenr  will  ss*  B* 
reason  why  I  have  diiectedbim  to  have  tbsBte 
3l  hi)  laoets  sloped,  and  wbj  I  have  made  so  mod 
3tits  importance  in  my  pranoos  lettat,  koowiigas 
I  do  how  mnch  it  conduces  to  tbe  regularity  o>  IM 
motion  ol  the  polisher,  aod  while  an  en^  of  41* 
will  do,  I  think  to  be  on  the  safe  sida  au  aud*  at 
ib'  ia  better, aud  for  the  foUowing  naaoDS.  IMS 
Bxplainsd  in  the  first  pert  ol  thu  trttat  bawtts 
sdge  of  a  square-sided  boot  is  apt  to  ba  pulled  den 
ir  poshed  on  one  aide,  BO  that  in  tbe  foimei  «M*  Is 
[noreaae  the  loaal  resiataiiee  so  aa  to  oaaaa  ft* 
polisher  to  awing  roand  on  tt,  eltbw  baAwsidatt 
rorwaida,  aooordmg  aa  the  reeiating  edge  is  co  Iks 
right-hand  half  or  left-hand  halt  of  tbapoUa 
for  the  time  being.  In  the  Utter  oaa*  tbe  looaln- 
listaDOB  would  be  deoreaseditbo*  making  tb*M*- 
pondaranoe  ot  reaistanoe  to  be  on  the  opposite  ■!*« 
the  pdisber.  To  detennina  at  what  an^  IkiM 
sansesot  irregularity  in  the  motion  of  tbe  pabO* 
oeaae  to  act,  I  made  a  polisher  with  parpaaOv 
lar-aided  facets,  then  out  their  sidca  to  aA  aaglael 
10",  then  poUsbed,  notieina  how  the  juiliiw 
moved  round,  then  iuoreaeed  the  angta  to  Of,^ 
noticed  again ;  1  found  the  jerking  ot  lb*  pooa* 
was  reduced  with  every  inoreaes  of  angle,  and Jb* 
I  proceeded  tiU  I  got  to  45%  whan  the  wilU« 
began  to  move  prel^  regularly  iDund.  I  *« 
wnit  on  to  60*,  aud  so  on  tiU  I  reached  TO';  M 
there  was  little  or  no  improvement  bsroad  V 
angle,  so  that  I  came  to  the  oondnsica  that  ll^ 
Sr  to  Ga°  would  be  perteotly  safe  ;  bat  I  bsUsN 
the  greater  the  angle  the  b"*^  - —  "-  — 
will  have.  If  I  may  so  an' 
lever  of  aurtace  to  reaiit  a 


I  may  hera  be  allowed  to  eaU  tbe  attentla  4 
^natonra  to  the  fact,  M  bearingon  tUl  (ubjeel,  sad 
corroborating  my  coueluMoM,  that  the  lata  Dt. 
LaaseU  used  square-sided  taesta  te  Ui  polite 
and  that  he  found  the  trndBuoy  to  iinnlan^  k 
themotionofhispoliaharsacbaBtbaltBd  tod** 
vise  a  very  elaborate  ^BtsaiaCiAaablaa  bit  KM 
machine,  and  pulleys  akid  wbaah  lot  bit  Ml 
machine,  to  control  the  lefolutioa  of  the  peftte 
and  make  it  revolve  at  ^ont  Om  ntt  fca  toond  i 
wouU  naturally  when  aottng  at  Ita  besL  Kaw,  I 
bdieve  that  the  perpendieulat  Mm  of  Ui  bMM 
had  very  mnch  to  do  wttb  the  latpitatj  rf  tke 
motionofthepoUsber,  andQutlHid  ha  riopad  ft* 
sides  of  his  faeets  to  au  an^  «<  fHH  tf*  ta  V.  >• 


SNGiaSH  UIOHANia  AHD  WOULD  Ot  80IKN0B!  K«.  l.Ott. 
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ma  to  maka  i£s  niden  of  th«  EXQUSH 
■MHiaic  beluTS  thkt  k  V-ahmpod  Up  or  rarolnng 
Mrtter  would  prodoM  It  fttoore  dillerant  horn  that  of 
»T-pdDt  t«oI  flxad  in  the  ilida  mt  uid  wt  at  th* 
•MM  nka,  it  would  b«  Mr.  Wenhua,  u>d  tha  mora 
w,  baeaua  in  ptMtlcal  mattan  wa  ara  indabted  to 
Ub  tor  «alMd  taalp.  J^ 

k .  OMltoD'itTaet,  Boad-ttiMt. 

I^THB  SASDKBLB. 
[2W39.]— I  SHOULD  like  to  thaok  Mi.  Wfluliam, 
Di.  B.,  and  othan,  for  tbe  ictanatiug  mattai  thtj 
inn  MODght  bafora  us  od  thii  aabjeot,  and  waa 
moohnlnaad  to  hen  of  the  cona  and  ke;  fitting 
daKribed  bj  Mr.  W.  Ur.  Wauham'*  lattai  thii 
watk  conflnnim*  inpienion,  tbat  whiUt  Dr.  E.  ii 
wiUing  of  a  V^thread,  Mr.  W.  write*  at  a  tqnara 
ma ;  what  ha  mti  of  the  angnlai  difficulty  ii 
■ridnitly  tme  of  the  aqnaie  tbraad;  bnt  hai  not, 
aa  f ai  ai  I  can  mf,  b«n  rtoTed  trae  of  ths  T- 
thttmi  of  Dr.  E.  V.  A.  If . 


part  of  an  inch  can  be  prodnoad."    I  have  alio 
->-in  been  an  adTDcata  for  larn  bearing  nrtacei, 

I  waaone  ottheflnttoappljthem. 
he  «ii«[e»tion,howsTer,  of  a  aeoond  cylinder-flt 
he  and  of  the  nous  ii  meet  no  practical.     Ona 
fit,   the  thickneM  of   a    florin,   properly 


nlindai' 

aiS,  ba  in 


ZiATEB  XATTBBfl. 


[24040.]-IfEi 


."'iK.i 


rarolTing  wheel.  Tha  contact  hen  would  be— not 
aT-lina,  bat  alineaodtwonufaeea,  audontil  two 
nbal  nirfaeca  can  ba  made  to  ooindda  with  the 
pkne  ndea  of  a  Miaara-faced  grinding  wheal,  a 
aqnaie  loew  thaad  will  not  allow  a  eoonterpart 
ivrolTing  cattci  to  dear  ita  aidai.  Bnt  thera  ii  one 
mj  In  irhkii  an  ezbemely  true  aqnaie  thnid 
Mnw  of  any  pitch  Mn  be  fluiahed  oil  bjgrindiDg 
ap,  and  wboi  Ur.  Wenham  haa  lat  himHlt  liEhC 
on  the  ptaaant  qnaetion,  I  (hall  be  mj  pleaied  to 
-esdaln  it  mlm  it  ia  done  bj  Dr.  Edmtmda. 

Mr.  Wanham  aeema  to  imagioe  that  bighly- 
fisibaund  tool  ataal  ia  tha  only  ■'  Tcry  flnaat  and 
baatqoality  of  caat  atiel."  On  tha  contrary,  we 
sow  make  ear  tapa  of  a  apacial  daaoriptioo  of  atcel 
vUdieoDiiMaof  a  ahell  oi  cyliodat  at  caatiteel, 
whM  arill  baidan  perfaelW,  and  hanng  aooie  of 
mild  ataal  which  will  nmain  aolt,  thoa  tMnting  tb« 
•dnatagaa  oltoogluian  and  atrangth  with  perfect 

— "" -Igaa,    In  aomacaaea,  notably  in  TBiy  large 

ba  doublMeand   lathee,  we  aaleet  a 

'  mild,  eaimd,  homoReneoai  steel 

been  dsetribed  by  Dr.  Edmnndi 


il  qoali^  (rf  11^,  Bound,  homoReneoas 
saohashaaalieady  becndsecribed '  ~  "' 
(pua  642,  No.  1039),  and  thia,  ol 


to  the  diamond  toola  for  cnttiDg  nntampared 
tieei,  tre  all  know  that,  aa  a  Ubontto^  experiment, 
they  can  be  lUFd,  and  more  diamond  toola  an  made 
to-day  than  at  any  preiioDS  period ,  not  for  toning 


cottiiKgn 
giaoTl^   I 

■jataBoft _  _. 

Ikkia  diatitMlly  alated,  tor  Cawdcon,  my  g 
vndat  wbo  foonded  the  bsiinem  which  I  aow 
doct,  leg^uly  nsed  them  for  Out  purpose  70 ; 

■go.  Bift  tha  qMalion  is,  whether,  with  OUT  mc 

aHan-*k«ds  and  othsi  dsriese,  the  nae  of  thedia- 
masidtBainfenble  matbodr    Naneot  the 

— nlul  tool-maken  use  it  foi  their  fine  hard 
wosk,  and  I  beliere  that  none  ol  oui  Knat 
neoi  do  10.  Why  not,  il  the  method  be  a 
tual  one?  We  want  sceorate  and  detailed  facta 
npoD  tha  anbjeet.  Hr.  Wanham'a  ooin 
be  taalad  by  any  reader  who  has  a  flue 
who  is,  ai be  saya,  "knowing  ansngh 
noaa  with  the  comer  of  a  ilia."  I  Tenture  to  aay 
Uiat,  hot  for  an  accident,  ths  nose  ol  erery  anch 
lathe  will  be  1  onnd  to  be  nft,  and  pBi^oarly  lalt  ao 
fer  a  iiaaiui  whidi  is  wall  known  to  skdled  maken. 
ItwHttieieeoUeded  that  in  a  fnrions  letter  Hr. 


, la  of  a  hot  pokar 

ttnat  into  it,  yet,  now  that  I  am  obliged  to  differ 
fram  him,  he  endea'roun  to  aiadl  my  toola  by 
smiiiHiii  that  it  the  ecnw  noaa  ia  soft  they  ai«  not 
good.    I  need  not  follow  Ur.  Wenham  aboni 

luta^tdinbatdeniL,.     , —  ,. 

at  Tery  great  accuracy  in  hardened 
tape,  &c. ;  but  such  accoiacT  aa  Dr.  Edmimda 
requires  for  bia  inteithangeable  mandrel  could  not 
be  depended  upon  without  grinding  up. 

"E.  1.  S."  baa  again  faTonrtd  us  with  intercaling 


inswer  every 

waai  In  a  lifetime  will,  ■■  I  have 

dmal.      To  attempt  to  prevent  tha 

'in"  by  maansof  a  eylinder-&t~ 

,  long   or  ihoit— is  a  praetical 


TIOLIHB. 

[24042.]— I  BAVB  read  wilh  nraeb  pleMUte 
vo  latter*  on  thia  subject  fiom  a  "  ConDtty  I 
m."  1  oonld  have  wUied  to  hBTO  ssM  mora  1 
M  dimenaiona  of  the  drawings  of  tha  Bbsd 
hich  he  reten,  and  if  "  Connt^  Parson  "  does 
bjeot,  I  would  be  glad  if  he  wonld  sand  hi*  : 
reM  to  me  under  oovei  to  the  Editor. 

Uy  object  in  writing  On  the  nibjeet  of  tiolio 
ot  to  elwit  a  long  oorreapondenoe  on  tbo  merib 
latlngnisbiog  cbataeteristiM  ot  noted  old  nab 
have  at  difleient  times  read  a  good  deal  «d  I 
ibject,  bnt  when  we  read  ot  this  maker  adosti 

"high  "model,  or  that  maker  being  partial  I 
flat "  model,  it  amny  vary  littla  lealintDn 
on  Bi  to  ths  natuie  of  ths  cnrratore  used.  1 
[  the  back  end  beUy,  both  leoftfawias  ■ 


Enna  saya,  be  abaolntaly  tranaterable,  butwe  ihsjl 
t  rid  of  the  expense  and  bother  ot  the  old  tianifer 
^ucka,  Wealu  throw  overboard  tbe  old  com- 
plicated and  nnmanseeablfl  ornamental  Uthe- 
threadt,  and,  a*  "  Z.  Y.  X  "  amuaingty  puti  il, 
''an  amateur  will  be  able  to  go  out  to  ipend  tha 
iveuing  with    a  friend  and  take  bia  ehaak  with 

I  have  to  thank  Dr.  Edmund*  tor  ths  loan  of  the 

model*  which  be  exhibited,  and  for  every  kiodneea 

reply  to  mj  inquiriea.  Bdward  HInea. 


I.Uf INATBD  ABKATUBBS. 

[24041,] -BmrHCTiNO  Mr.  H  Harconrt'*  '. 
23333,  will  !if.  or  Ifiry,  kindly  each  make  lAeir 
atatemSDt?     OoeuyiuEl  looked  at  the  ~'~~ 

iroo,  a  eecond  he  filed  the  thai 

he  threaded  them  ou  tbe  spiui  ^ 
them  on  in  position,  and  tne  united  hoet  screwed 
them  up;  tor,  aeoordiDgtoH-HsniDnit'inet^AADur 
(F.  W^er,  in  letter  239SD*),  he  atates  that  at  Isait 
.!_  -•  — apmiion  ii  rr<^ulnd  before  the  laminated 
■crowed  sufficiently  tight  on  aimatura 

,, Now,   P.  Walker,  In  fetter  23410,   Vol. 

XL  ,  describe*  a  dynamo  in  which  a  cross  form  ot 
laminated  aimatiue  ia  used.  Ilia  annature  in 
qnettion,  eee  Fig.  6,  page  Ije,  Vol.  XL  ,  will  hold 
uMn  more  than  half  the  win  that  a  Siemens 
ot  tha  aame  dimension*  holds — that  ia,  if  I 


arindle  &|in.  in  length,  IfiO  duoa  ot  dwet  iron,  the 
thickness  ol  aadk  being  /,th  of  an  iodi.  In  other 
words,  Ttin.  thickneea  of  laminationa  he  get*  on  a 
-. ..  >.-  ;^^_  jj,  length.    Thiai*  equivalent  to  com- 


aidodla  sfin.  in  length.    Thi*  i* 
pre**iDg  the  di*c«  abont  30  per  c 


Henoe  my  laggestinf 
~*   H.    Bareourt    aui 


3 

parve  laminated  armature ;  that  i*,  anpposlDg 
tbe  thnad  and  apindle  would  etaud  the 
pce**ura  required.  F.  Walker  ban  atiU  left 
-nanawarad  tha  query  54934,  Vol.  XL.,  where 
Likervin  Walker"  a*b,  "How  doe*  Ur.  F. 
Walker  get  160  di*ca,  each  l-20th  of  an  inch  thick, 
CO  to  a  spindle  G|ia.  long? "  A|tain  reteriiog  U 
above queryinlfo.  1,027  "Cjiax"  —-  '•■••■■ 
-■-  "-it  10.  F.  Walker  shotOd  hi 


orisontal  liua  from  nsck  to  tail,  and  the  valoei 
giving  the  height  of  ths  cnrre  at  these  pcdi 
f,  a*  ii  usual,  the  entin  length  be  dividad  mto 
arts,  the  value  ot  y  thould  be  given  for  even  ti 
f  these  part*.  A*  regard*  the  onive  longthwi 
no  teiie*  of  measuiemant*  along  the  centre  ii  n 
iant;  bnt  fol  the  curvca  mnsswisa,  they  should 
then  at  three  places— acniaa  tha  middle  and  aei 
lia  widMt  part  of  both  top  and  bottom  part*, 
laoea  where  these  lines  cut  the  oentral  line  be 
arefnlly  noted.  The  thiakneas  of  wood  at  eDmt 
tie  vanou*  points  should  be  noted,  though  it  n 
at  be  measund  for  every  ordinate ;  probably 
very  eight  parts  of  tbe  centnl  Una  and  tor  ov 
gur  parts  of  the  crosa  linss  would  be  sol&oient. 
A  set  ot  theae  tablra  tor  an  Amati,  a  Stradivaii 
Onamarius,  or  a  Bteinei,  would  oiable  anyooi 
lot  out  the  curvea  and  obtain  orarect  tempti 
,  them,  with  a  "  '  —   '-  ■- 


....  the  msnoB  to  oopy  areal  flrst-dase  old  vial 
nd  it  measuremmts  of  aoch  a  one  exist,  it  it  tc 
oped  that  thsy  will  flod  a  plaoa  in  theaa  paj 

But  it  may  be  asked,  Why  be  at  all  tbe  tnuU 
mitate  exactly  an  old  model,  when  the  ehaoce* 
hat  the  Sddle  will  still  prove  worthleea,  unei 
our  oonetpondent  very  truly  says,  "  Eioalle 
a  violin*  ia  not  cooflned  to  any  *pacial  fen 
rching  or  outline,  ur  to  any  exact  thickniai 
POod"?  To  thi*  it  maybe  answHol  that* 
uecea  ma*  be  reasonably  hoped  (or  by  wori 
Fith  good  wood  on  a  good  model,  it  ia  not  likelj 
esult  from  using  good  wood  on  a  bad  modeL 
hat  ean  ba  dona  for  the  violin  haa  bean  don 
he  maken  above  named,  and  if  we  depart  fi 
he  line*  they  have  laid  doim,  it  mnat  beai 
lacfcwarda. 

Although  the  curves  in  tha  beat  TioliLsmsy 
.ppear  alike,  it  ia  not  improbable  that  ia  tka  1 
of  any  one  maker,  they  nay  i 
a  Ame  family  of  oorvea  ;  and  even 
id  a  "high"  model  it  Ia  not  imp-ea 


pitythati 


.    -        ,  •■J*.  "" 

Walker  should  havs  made  luch  ■ 
.  .  Hr.  F.  Walker  might  explain 
T}in.  of  diio*  on  to  a  6{in.  apindle, 
would  be  newa  t "  If  he.  In  hia  lail 
'),   refers  to  the  om  iiieA  eomprtuion 


"  Cyrax," 


_„„ . 1  i  will  write 

only  a  few  words,  for  by  hia  letter  (23075)  he  evi- 
dmtly  misunderstands  whati  ban  stated.  He  liitd 
advocated  a  "  long  rylioder  flt,"  apparently  m  a 
■obatitBte  tor  the  Elmnnd*  mandrel  face,  and  I 
Aowed  that  *ud  an  anangameat  would 


letter   (21 
required   . 

on  apindle,  "  Likerviis  Walker^" 
others,  and  myself  still  requira 
bow  tiiey  are  aventnally  to  be  got  over  tha  ra. 
mainisg  Inch— i.e..  Sin.  ot  oompreenon  in  TJin 
langth.  On  the  other  hand,  if  he  refers  to  ar 
armature  ot  such  a  lenpth  a*  required  iu  my  motoi 
— vii ,  3in. — beinii  made  in  Ismiuatioiu,  he  woulc 
require  oriEinally  SO  ditci  I-20th  ol  an  iooh  thici 
each,  which,  of  coune,  will  take  up  4in.  in  length 
and  theee  must  be  iqueeied  dnwu  to  3in.  by  mean- 
d/s  lertie.  Under  these  condition*  tha  Iron  woulc 
be  com  pressed  lengthways  2a  per  cent.  I  trust  tha' 
DO  one  but  F.  Walker,  uuleaa  ha  haa  at  band  ai 
hydianUo  preaa  capable  ot  exerting  at  least  1,001 
ton*  pressure  on  the  iquare  inch,  will  attempt  lud 
a  teat,  and,  aisuming  auceeea  to  attend  the  effort 
-'■ Tiuld  be  the  lamination*? 

thi*  unfortunate  episode  one  i*  natorall; 

surpdsed  to  aee  F.   Walker  in  print  again,  ani 
doing  luttle  for  thi*  ctom  form  ot  armature. 

Tlie  only  part  of  F.  Walker's  Isttor  which  '-  " 


any  abrupt  elevation,"  i 

be  radiuaottha  onrse  i*  governed  by  a  ceri 
aw— nnwriUan,  pellMa,  but  yet  known  to  W' 
ifthearlist.  Thoae who  have  spaat  a>r  timi 
from  Oisir  equatisaa,  wiUbaaa 
ye  is  offended  when  am  irregnlsrit 
Bgnrea  of  vaiy  can 

"itwould  be  a  difficult,  if  not  an  impo^blst  < 
a  strike  out  mechaoieally  the  governmg  com 
1  violin  back  or  belly,  nnlee*  it  can  be  ptond  I 
liey  belong  to  soma  well-known  flgon.  W 
vhy  I  have  advocated  their  aetting  onl  ia  n 
ingular  oo-ordinates  bom  aoana  known  | 
ri^na,  by  which  the  curve  can.  of  conrsa,  b*  fK 
Fully  repniduoed ;  and,  alaa,  it  oan  be  eadt  ■■ 
Gained  whether  an  equation  can  be  dedncad  wl 
rill  eiprem  tha  reUMion  batwaan  tha  ao-crdiM 
[  have  previausly  aaid  that  tha  oatanair  «i 
wem*  best  adapted  for  the  violin  aicb,  or  it  i 


iwut^iuTuj  would  aoarcely  h _ 

mnit,  however,  bave  this  and  other  mattns  t 
Oidarle  Vltt 


do  with  a  lajitT  fir.  which  I  believe 


waa  the&rat 

-langeable  ijatem  for  lathe 

oMitna  and  drilla— in  tact,  r*till  continue  to  supply 
drills  to  client!  in  India,  Africa,  and  Australia, 
wbidi  run  perlecUy  true  in  *pindlec  sent  out  a 
AMtmjemnago,  and  thia  ahows  that  ia  my  manu- 
Aataty  mark  ^' to  lie  fimelion  d  the  thotuandth 


^intioD.  admits  juitwhat  I  stated-viz..  that  i 
difficult  for  an  amateur  to  wnp,  and  hold*  ver 

little  wire. 
AU  who,  therefore,  contemplate  making  dynamc 
[  moton,  wonld  do  well  to  consider  it  F.  Walkt 

_  suited  to  be  their  guide,  when  he  himself  gel 

into  audi  terrible  pitfalls. 
The  laminated  armaluia  I  used,  and  from  whir 

I  got  anch  poor  teanlts,  wa*  that  described  by  I 

■^  "   -  '    Vn  in-m 


131013. 1— Ik  the  appendix  to  Otio  t  boo* 
"The  Violin"  tbera  is  daacribed  "A  mathi>d 
Incing  a  beautiful  model  for  violin  by  means  i 
graduated  pBTpendicnlarline,"inwhlehitia  dire 
^t  ths  length  ot  pieoe  ol  wood  intended  tot 
back  should  be  divided  into  7J  equal  parti 
term*  ot  which  the  deuslptjon  and  diagram) 
workedootthereiD.  Theriseforthebtckaudl 
i*  obtained  by  cutting  a  template  of  hard  woo 
the  arc  of  a  drele,  tbe  radio*  ot  which  equk 
paili,  that  i*— three  timaa  the  length  of  the  boc 
the  inatruneoL  I  do  not  know  any  book  in  w 
maaanrvmentaof  a"8trad"  violin  may  be  foi 
but  it  "Orderio  Vital"  haa  not  aam  the  d(« 
tiDnaboveretBrredto,IshaUbahap|7la  bad 
the  book  if  he  will  advactiaa  baa  adfaaa.  1 1 
agree  wilh  him  that  age  aleoa  doM  Bot  imps* 
instrument.  An  nnplayad  vUtaMBamaslaao 
aa  regards  quality  ol  tana.  Wi 


April  S,  1S88 
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il  rbomb*  60*  uid  120°.    0(  btaral 

■  90*.    Tha  tabaUr  right  ihomblo  pritm  of 

bMid  ii  ft  modiHoatiQn  o(  tbii. 

^  Ti§ht  TttbrngiitttT priim  (obUincd  bjpUlting 


1  t7  llz  oblong*  o(  Uirse  kinils, 

onoffMe*9(P'    FUue  ■□;]»  90\ 

IftH  rkomhiB  prim  (Fig.  T)  li  the  one  in 

obUqvltr  of  tmninal  riiombl  oconn  Id 

it  XhAx  laaB  dlagonaii.    It  hM  6  Ham, 

■nd  cqiul  farmiital  Thomba,  aod  tour 

An^M  of  InoIInfttion  of  fun  and 

■gUl  laiT.    Pnjaot  a  ipbarioal  ^  on  thne 

A  Mm  cfajital.    11  uglM  of  InoUnatloii 


AxAixnoAi.  Tabui. 
CUw  Bimplt;  pUmt oitin.  Namaof  adid  enba. 

Tm  of  it*  Qppcaita  pUiu>  bnaght  Deanr  to,  or  tattber  from,  each 

otbar BigbtNOMapifaii. 

Tiro  of  iti  oppoiita  aide*  approximated Kfjpit  ihoubie  priam.  . 

Lateral  pUnea  aliaitaticd Bigit Aombie  nriam  flaUenaJ. 

Lataialad^nptaaedbT  reotuqlaa  BiJHit  reetafigMV  priam. 

Elongated  in  direotun  of  two  ■olid  opponte  aoglai    Obilqne  riiombio  priam  I. 

Lateral  edgea  tiaueated  Obliqos  natangalac  pri^  I. 

Sh»f«»ai.di™«..oii.<.w>ii.»M»ii«  {SSSSaSJ^JSu.''' 

Solidangleadefleatadfrom  wpendicolaiia  twodlnetioni DooUt  oUiqna  prim. 

EUoBgatsd  OTihoitaDMl  in  i£iootioD  o(  tiro  oppoalte  eolid  aoglta Bhombohedion. 

Pl.n««>(|l..ol  rhomb.  =  101^66'^j,I^p^^ Acnla  rhombohrfron.        , 

„        „  „       -■  101 56 ObtoM  rhombohadioB. 

Eichihomb.  lapIaoedbyiDalanBtriaiiglat Solenihedion. 

„  „  two  iioecale*  triaogtea   Doable  hexagonal  pjmnid. 

+  Bhomba.  60°  and  ISO"  form  sabudainto Lamiaated  haxagon. 

■  zootuiednD. 


creiud  in  diort  dlajouU  . . 


Fian'eaofTemaiiiinEOctahedroiuproJedtedlikathoieotBeg.  O^.    Bight  aqnaie  oc 

llea33° Ki^ht  tqnara  o( 

Obtnae  Minan  oetebedMB. 


luioelea  triangle*  3! 


BeelaDgoluoc 
Bight  aqnaie  a 
Klf  ht  tqnara  ootabodioD. 


TwoiiL _ _ _ __ __„ — _ 

Tvoaoalene         „  33,  60,  87;  38,64, 78 Obtiqn*  thombiooctahadioo. 

Two  luaoale*      „  and  ono  aoalans  Oblique  Teduigiilar  ootabadna, 

Fonr  dioimilar  nalene   Daablj  obUqiM  or**' — ' — 

+  Bhomba.  created  In  loDftdiisonala. 

Angle*  60°  and  120° Tetrahedron. 

„        in'a'S"  Trigooald.  ■ 


of  plane*  be  A,  B,  C.  and  the  oppoailn  aidea  a,  b,  e.  | 
Flue  anglea  aie  glTon  bf  the  fonnnla — 

.     a       /-  ww.ieoe.tf  — a)\  t 

2  "y        ain.B*iD.«        J 

Tha  ebligit  rtelnagular  prim  (Fig.  S]  il  ft  modi- 

floation  of  tha  laat  <aee  table). 

Beloie  rrnnrnrtiTig  with  farther  example*,  I  had 


'l'^"! 


betlar  add  the  analjtioal  Ubl<-the  baaU  of  the 
■tnetnra.  It  wiU  aarre  to  glre  an  oatlina  of  the 
aabjeot.  At  praaant  I  ba*s  Iwen  explaining  4t  in 
dateil ;  In  mj  oait  letter  I  will  gndeaTom  onlj  to 
ftdd  to  it  the  leatt  amonnt  of  luttuajy  explanaUon. 


TBB  ItOHAIO  OOSXOaOHT. 

IS404fi.]— Ix  Bf  honbh  opiniaa,  the  dl 

which  oconi  peiiodieall;  In  uieee  eolnmn*  with  n 
■peat  to  the  litat  ohapter  of  Qenaala  an  alnio«t,  it 
not  altogether,  oaeleaa ;  othvrwiae.  I  wvnld  aognat 
to  oni  Tallied  ooneepondent,  Hr.  Onj  (33SBS),  that 
iha  defender  of  the  Ifoaalo  ixMrnogonj  migU  taka 
hla  atand  on  the  mbnlftr  hjrpotbtai*,  aoMMiM  to 
whiah  the  ann  would  neoeBurliy  eone  tato  e^it> 
enoa  Uat,  whan  the  difSonltiea  regaidiag  light  and- 
heat  fot  the  earth'*  flora  and  fauna  whlA  ha 
point*  oat  woaM  di**ppeai'.  Tha  ontiqattf  ot  mm 
I*,  of  eooTM,  diitinot  from  the  qD**tU]0  of  hla 

&  itmclnre  tha  gorilU  ■pproache*  neareal  to 
num.  Anatomloallj,  I  nip|io*e,  there  i*  little 
dilteranoa ;  jet  how  great  ii  even  the  phjalaal 
ooDtrait  between  man  and  the  ape  '.  Loohfaig  ftt 
the  flit  head  of  the  gotUU,  with  tidgaa  for  tb» 
ftttaihment  of  the  biting  miudea  of  the  laiga  and 
powerfol  jawi  (man  ii  the  onlj  oraatnre  thathaa 
a  chin),  and  noting  the  reTeraed  p  . 
aima  and  legi  (the  lore  hmb*  erf  the  e 
^ooding  aa  raqwcti  length  to  our  h 
I'nvil),  Imaateontaaithatnaaaioaat  «.  .. 
mon*bation  will  make  tha  animal  origin  of  BMn 
to  B*  othar  than  an  nnprorid  bnothaali.  I 
am  not  qneetloning  th*  Inw  of  eTolBtioa,  onlr, 
lihe  almoet  all  other  law*,  it  maj  hare  limit*  and 
exoe[rtiau*. 

A*  a  math  .    . . 
large  niimtwr  of  ai 


le  sorilla 
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TBB  SIX  DATS  OF  CBBATION. 

[24046.]-  It  wa*  not  tiU  after  the  middle  or  AtA 
aM,  whni  man  were  haoinnisg  to  ahake  att  tiba 
otain*  of  religlow  oppi'e««ton,  whloh  bad  hdd  ttiB 
fa]  thrall  ao  long,  that  thar  began  to  nuke  olawift- 
tion*  In  ftoj  degree  free  from  tha  mirada-moogas 
Ing  o(  the  Oharcb.    Eren  in  thoee  oonntriM  whioh 


,   either   tem 


'(^SEod 


The  iqaira  faoea  of  a  onbe  when  projeetad  on 
plane  nirtaoe  in  a  definite  order  plait  into  a 
lOoel  of  ftcnbe  1  bat  other  orjalal  form*,  althoagh 
bounded  bf  plane*  altngelher  di*aimilaT,  plait  into 


aSm 


itira  model*  in  the    i 


M  beomnetmutotmeii  into  nttioaa  new 


hedrona.   Thi*  priim  1*  boondnd  bj  >ii  plane*— twi 
rbomba  and  (our  tboiiiboida.  For  aoglea  of  Inolina- 

otplanee  and  plane  angle*  *ee  note  on  Fig.  7. 

tk  Hoaie,  Tonbridga.  B.  A.  Tlodall. 


..  .     ._  acoepted  the  lefoimed  religion  wa  flnd 
philoaoj)b«r*   and    man  of  loienoa,   -»>>••   ^»> 
educational  Ua*,  or  iuflueneed  b;  c_ 
Hjoarlng  their  liew*  to  St  Bibli^  te 
la  little  more  than  a  generation  linoe 
men  of  adenoe  were  cbliged.  tor  trath'* 

apparata  once,  and  tm  ever,  the  x' ' 

tradllioD  from  adenoe  foundNl  o 
Letter  24006,  Hr.  H.A.  Waaaell,  belong*  to  th* 
middle  period,  tii.,  tbat  ut  aqneonng  the  round 
man  into  the  •qnure  hole.  I.  ho.  lika  Ur.  H.  A. 
Waaaell,  nad  the  Bibla  in  oonaection  with  adeoo* ; 
bnt  it  wa*  not  long  before  I  came  to  the  oonolaiiai 
that  it  wa*  an  abaolute  and  giuful  waata  of  time. 
I  have  ituHied  the  Bible  lor  ita  own  Bake,  and,  an- 
like  Mr.  Waneil,  Sad  that  a  largo  partion  ooniiita 
of  hiatoTj  and  tradition.  It  ia  ramarkabls  that 
manT  jaara  ago  Hutth  Millar  wrote  a  pwer 
antiUcd  "ThaUoaaic  Vuioa  of  Creation,"  whUi 
talliea  in  argrT  point  wilh  Hr.  Waaaell'a  remark* ; 
oria  it  that  hia  tallica  with  Hagh  MiUet'aF  In 
either  caae  the  obarrratioui  contiunsd  tberaia  an 
ii  the  gaolugi«al  reo(*d. 
B.  B.  Hftnaoo,  I.O.S.B. 


[24047  }-Tas  adentifla  valoe  of  the  narrallnof 
Dieation  m  Genaab  may  be  daterminad  bf  an  In- 
reatigation  into  tha  nAore  and  ohanotei  ot  ^a 
Eehrawdattl.    T**  aMitBiX  "BjiotM»,  »»-»»:«■*. 
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AxMO.  3,  lUt. 


blabirinl*i»el>V'll"^Rui»l^  *'»''''°^  lirUin*    > 


■I«.J1 


,jrrwiiil<4'iliii  tiTkn'Ui  auif  tlio  hiriTFiilj  boat; 
Jiiluitah,  thii  RUiiiuiw;  ami  Ad'diii  (Adnuiii),  t]u 
wlutN  >un.  Ju  tb*  llUth  I'miia  wo  nad  that 
**  JpbOTah  nid  uiitv  Ailunai.  Mt  thou  at  inj  riEbt 
luuiil,  nntil  1  tuaio  thfua  ttbtniMi  Uiy  fooUtwjI." 
Noir  Aduial,  llial,  uiil  Hnl'ich  linnity  "  Lrml," 
■lul  mn  iwuivi  irbidi  tba  KEmitic  ualiiui*  k***  to 
tlin  (un  M  Um  luiitBioa  gud,  tba  king  of  h«kTcn. 
"  liduK  His  miiTM  uf  lUu  to  tlis  )ib;*ical  world,  bia 
di-piutuM  Iniia  ill*  ujifHir  iiinii'jilinrB  in  irintar  wu 
•niiunioil  iM  a  tauiimiarj  daatii;  lii*  nturu  to  it. 
Iwiiiir  a  iHiir  lilrtb,  wMtlui  oeeuiun  uf  r^liijcUiK-" 
llu  duth  of  Aaunai,  at  tba  winter  ulitice,  wai 
oiiiiDirDiiitBtDd  by  imiiuto  rite*  br  Kut*m  natirdii 
■t  mUiunimrr,  when  tba  luu  bBKiiu  tu  detceud 
■mmis  tba  winbr  ijhui,  (tuuilar  eeremoiiial  wu 
IKactiiril  by  tba  Ilisbt"*!  iu  tlw  THiufilR  at  Jkiu- 

-'       (Kniklul  Tiii.;  Kontick'*  "rbii;ii' " 

)  .....  ... 


tba  iih]|>ical   It.iat,"    miut  rf 

eqniUbiiuni  cl  IhcH  rncrgui 

tme  time  <a  (itfa«T,  grutlj  duti 

Prmctietlij  thii  Ojmei  to  the 


K  whc,  in  onler 


I  ateiuity  bt 


■  bviiluiillj  w 


311).  'iliB  aniiiaut  Hi 
Jebufab  both  lu  Uru 
■bail  bii  buniiiiK  uiiou  lliu  altai ;  it  tliiill  uavvr  go 
out "  (liov.  ii.  lU).  It  wae  lu  flro  tliat  JcboTah 
appiVTod^in  Ilia  tLiuiduraiid  Ii)[lituui(i>— ""Sioaii 
tba  thulidvr  boliiK  th>  Tuini  and  Ihu  litthlaiiig  Ibu 
aim  of  JahoTab  (coDijiani  Imiuh  xii.  tl-XI), 
ITpnn  tba  Aik,  whobo  uuma  ii  Jeliuvuli  {i  »Jtmu<il 
vl.  2),  Dn  wa>  krpt  cnuliiiuolly  buniiii^.  uud  tbus 
J^OTab  WPut  budini  tba  laracliti'i,  guidinf;  them, 
111  thi>  wildvniiM.     Wbtii    reinniinK    fiou  tb«ir 

•hooblMi^  Uia  pricitboud,  u  u  iiillar  uf  cli^ud  by 
d»TMldaplllat  of  Bio  by  iiiiiLt.     Whin"-    ■   - 

vaaramoTad  from  '' "       ' '    '"  "" 

ditina    Ivadir  of  Ii 


0  Tubcmacle  b 


1    Ihri 


Jaboinh 


uttend  tbaiiiTucKliou,  ■'Itinauti  Jeliuvah,  uud  IdC 
thiua  rneiiiiiii  bo  icattunid  :  ana  lat  th«  m  that  hate 
thaa  R«a  bufore  thso."  At  tlio  ttiuiiuatiou  of  the 
day'i  marvli,  tliu  prieithuod  BOleniuly  luticited  their 
"'  I  Utx],  «hgiH  lymbol  was  liio,  id  "  Ilstuin,  O 
— \  uuto  Iha    Uu    thouiiuid    thouaaDdB    of 

.       MaUchiaMOrdiuBljattributeaiighlaom- 

nau  tn  the  lun  :  "  Sun  of  rigbteoumsii  aiue  with 
hralinR  in  hii  wlnga"  ;  while  in  the  Pwlterthe 
•alar  Jihovah  ii  thus  dittinguithcd  :  "  U  Jehavah, 
mj  Oad,  tbou  ait  Tary  great;  thou  ait  clothed 
witb  hoDOQi  and  maj«*lT.  Who  coyvmt  thjaelf 
with  light  aa  with  a  gattneut :  Who  itcetcheit  ont 
tba  htaraua  like  a  curtain  :  Who  lujeth  the  beama 
Of  bii  cbambara  in  ths  witcra:  Who  maketb  tba 
tdondi  bia  chariot :  Who  walk«th  upon  the  wiDgg 
cdlbawind  (Pi,  dr.  1—3).  JdiDTab  lode  upon  a 
dwiub,  and  did  Ily  :  jca,  ba  did  fly  ou  the  winga  of 
Iha  Wind.  JchoTah  made  daikneu  his  eacret  place; 
hia  panlirn  round  about  bim  were  dark  waten  and 
tbi^cloudi  olthe  ikifi.  At  thabri|tbtas>athatwai 
brlorr  bim  [lULrueJ  big  thick  clouds  paued,  bail- 
ttooes  and  csala  of  Uie  (P«.  iriii.  \D-12).  Mag- 
nify bim  that  lidelh  upon  the  hcaTsna  by  bia 
Dane  JdMTab,  and  rejoice  before  bim  (Pg.  txmi.  1). 
Jefaorah  ia  King,  and  bath  on  glorious  apparel ; 
•Tar  tince  the  world  brgan  hath  thy  scat  been  pie- 
pared  (Pa.  inii,  1-3) .  There  «i&t  up  a  gmobu  out 
of  Jebonb'a  noatnia,  and  firo  out  of  bia  mouth 
devoured :  eoala  wore  kindled  by  it  (Pa.  ZTi.  H-0)." 
It  has,  theief  ore,  become  etident  that  the  Odd  of 
laiael.  as  of  other  nationa  of  antiquity,  vaa  Iha 
Kiu  deity,  ai>d  accordingly  the  Creator  of  the  uni- 
Ttiia  was  equally  unknowa  to  the  Hebrew  race  as 
to  the  inhabitanta  of  the  earth  at  the  clcao  of  the 
mnrlecnth  century  of  the  Christian  era.  The 
nairatin  of  oeation  in  Gonesia  is,  theiafora,  of 
buman  orisin.  and  comequently  ut  no  gcientiflc 
value  in  relaiion  to  tba  origin  of  tbia  planet  or  the 

Srdi  when  man  first  appeared  in  the  pie-biatoric 
tor;  of  the  world.  W.  H.  Dkvldaon. 

4'l4l>IS,'— Wrm  rtgaid  to  tba  treaeo  of  the 
Zo<liac  at  Dendrrah,  recently  letemd  to  by  one  of 
nui  oornarpondeuts,  the  celebrated  Egyptologiit 
CbaopoUioD  has  proted  that  it  belongs  to  the  time 
of  tbe  Bouan  Empire.  No  conclusion  can  there- 
tan  be  drawn  fiiim  it  u  to  the  belief  of  the 
iHwlilea  while  in  Eiiypt. 

Kay  I  add,  witb  ths  utmost  poaiLUe  respect  for 
■llwhoara  ukiu);  put  iu  tbi*  diacuaaion,  that  it 
nCDS  to  ne  that  iba  [lageB  of  a  scientitie  magaxine 
uc  hardly  fitted  lor  the  examinatiou  of  questions 
wbich  demand  a  prctoiuid  knowledge,  not  of 
matlematkeoi  mecbauicr.  hut  oC  Oriental  laoguagea 
aad  thaologieal  eiudiiiou  f  B.  C.  S. 


STBBJIIXT  OF  MATTSB. 
1  J— Is  his  prcposilion  lletter  a3i>97,  p.  (iJ) 
,  llial  "the        -     ■  ■ 


without  energr,  fo  to  the  "  eterLiT  of  matter'' 
baa  to  be  added  the  "  atemily  of  energy." 

Hut  ktill  more.  Energy  in  a  atute  iit  eq^ilibrium 
il  like  tteam  ajiplied  limnltanronilj  to  bith  gides 
of  the  piston,  HUd  it  practically  equivalent  to  no 

potential  energy,  the  belieTei  in  Iba  "  eternity  of 
matter  and  the  steiDitj  of  energy  "  must  now  call 

to  distribute  the  ener^,  and  so  disturb  tlia  eqoili- 
briuui.  In  olbtr  wbids,  to  explain  Xatore  as  be 
Snds  it,  he  invukes  Iho  aid  of  tbiee  tmknown 
powers,  while  othtrs  are  tattafied  t'i  ajcribe  all  at 
LjnC8  to  one  omtiiscient,  omnipotent,  and  lupiama 


bot  bodies  and 

Hmtinnally  S"'''^  ""^  their  heat '  this  heat  is  not 
being  lott,  it  ia  being  absorbed  by  the  colder  bodies. 
rhia  baa  not  always  been  lo— remembering  that 
the  gum  total  is  conitant  and  Bnite.-nor  wiU  it 
always  continue  to  be  lo.  Energy  is  being  con- 
itantly  degraded;  work,  motion,  ice.  are  being 
lODstantJy  Irauituroipd  into  heat,  which  in  turn  is 
being  diiaipated  to  form  uue  universal  and  uui- 
[orm  leniptratum  tbr<iughont  the  whole  material 
iiniTeru),  and  when  the  dead  level  has  been  at- 
tuined— aa  it  may  already  have  been  anteriorly  in 
the  dinlant  past,— life  and  work  will  have  become 
impossible.  Therefore,  aa  "A.  W."  proposca, 
"  the  pttaent  courre  of  events  called  Mature  hai 
not  always  existed."  H.  B.  F. 

THB    ANTIftUITT  OF  UAH. 

[24060.]— The  loiters  which  have  appeared  tor 
lome  weeks  put  upiu  tbia  rubject  have  all  Uk en 
it  lor  granted  Lbat  uiuu  Las  existed  tbrungb  untold 
Bgea,  and  Iba  eattb  itself  alio.  Xow  auraly  this  is 
i  Q  ED.  As  a  wnrkioj;  bypotbetig  I  may  believe 
many  thiogg  na  true,  but  uut  as  an  abaolutely  cor- 
rect belief.  I  look  upon  the  belief  in  a  great  anti- 
fiuity  and  in  evolution  aa  I  look  upon  the  oommon 
aefioition  of  a  mathematicslpoiot— tbatia,  amsana 
at  manballing  one's  ideas,  but  aurely  not  to  be 
iwom  by.  It  would  bo  a  good  lliing  il  tba  "great 
mtiquity  "  people  would  Ui  a  little  leaa  dogmatic, 
md  allow  that  aman  may  have  some  braing  who 
Bven  held  that  the  earth  and  ita  contents  are  all 
recent.  Qeo.  Biabop. 

Curate  of  St.  Aiin'g,  Nottingham. 
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btan  cooling  aa  bjUK  aa  it  baa  rxitted."  This  is  not 
M.  The  asm  of  iha  luergy  ot  tbs  material  uni- 
Tane,  tranitormablv  cr  uthirwifp,  is  cuustaut  and 
Isite.  Hrnre,  iu  rvply  tn  K.  Ii.  Tindali  (letter 
SlCll6\  tbia  finite  ruvrgy.  even  il  traiialoroied  into 
beat,  could  never  have  raised  the  material  uuiveraa 
to  BB  inAnitfly  high  temperature,  for,  even  after 
all  that  aarrf^  bad  been  so  iranaformed,  we  can 
iBmfiBa  a  itill  bj|tber  lempetature. 
"M,  W,  B."  aeebi  an  nplanation,  as  applied  to 


XHB  STATS  OF  UAK. 
[24051.J~-Ab  "Dens,"  letter  24010,  evidently 
believea  there  has  been  a  nniveiaal  deluge,  I  would 
refer  him  to  "The  Sacred  Theory  otthe£artb," 
by  Dr.  T.  Burnet,  KW.\,  in  which  he  will  find  muLb 
amusing  and  gomo  instructivo  matter.  I  diaaeut 
entirely  from  the  view  put  totth  by  "  Deng  " — that 
"  the  idea  of  a  deluge,  aucb  aa  told  in  QeneaiB,  has 
-"*  ridiculed  aa  an  impoaaib''"*"  '-,^—  **■- 
Med  want  of  water."  1 
argomanta     advanced     by  .    . 

in  refutation  of  the  Deluge.  I  should  be 
much  obliged  to  "Dana"  it  ho  will  send  me  six 
of  thoaa  ssme  chipped  tlinig  as  are  to  be  found  in 
the  valley  of  the  Sommaoutof  one  of  the  cartloads 
from  any  of  the  cbalk  jiita  of  Herttordihire  ;  I  will 
gladly  pay  carriage.  1  understand  "Dans"  to 
meau  the  t>,400  years  accepted  by  Sir  John  Lubbock, 
from  a  caloulalion  mado  by  M.  Mirlet,  as  referring 
to  the  age  of  the  Swiss  lake  dwelliuga.  But  it  is 
quite  poaaible  that  hundreds  of  years  elapsed  during 
wbich  tbeae  dwelbugs  were  occupied.  Then,  again, 
we  have  to  take  iuto  coueideration  the  great  bpse 
of  time  that  mu>I  have  taken  place  to  produce  the 
degree  of  coustructive  ioReuuity  displayed  by  the 
biujderg  ol  tbeie  lake  dwellings.  So  that,  as  far  aa 
tba  original  slate  of  man  is  concerned,  wb  are  aa 
wise  aa  before.  Iu  letter  24013,  aa  "  Dans  "  con- 
demns the  Aga  of  Ice,  I  advise  him  to  read,  if  he 
has  not  already  done  so,  Lyell's  "Antiquity  of 
Uan,"  CroU'a  "Climate  and  Time,"  J.  Ueikie'a 
"Great  Ice  Age,"  A.  C.  Ramaay's  "Physical 
Geology  and  Geography  of  Ureal  Britain,"  and 
also  to  keep  beaide  bim,  foi  cauatant  reading  and 
trliabla  reference,  A.  Qeikie'a  "Textbook  of 
Ueulogy  ";  alltbeae  authors  treat  very  fully  Of  tba 
Ulacial  epoch.  I  also  adviae  "  Priam  "  (24014)  to 
read  the  above  books.  I  opiao  ha  naaa  tba  wwd 
"  drift "  to  include  boulder  clay,  gladai  drift,  and 
loess,  which  may  ba  termed  rival  drift.  Tb« 
geneial  qiMstioiia  opanad  op  by  thia  nora^oadaaw 
aia  fai  tvo  peat,  and  of  too  mucb  importwwa,  lo 


bo  diipcaed  of  in  a  ai ., , 

bave  not  read  ap  tba  nbjeet  ia  >iyatanwM«« 
but  who  an  iiiHi««leil  in  it,  had  bettor  do  n  ai 
t^neo,  asd  then  titj  will  bo  iu  k_poaiticia  to  fa* 
juata  ccmrtnajon*.  Mere  reading  will  b«  at 
littla  aimfl,  nnlnaa  they,  Uka  tboaa  who  hit 
itodiad  tbaaa  qoeatiaai,  oomUno  thair  ntdba 
with  rf*™**!  obaemtioiia  of  tho  opentbM  ol 
nature  &om  tha  Beokgiit'i  atoiidpaiiit  whoaamolto 
ia  "  the  prasent  la  tba  kev  to  tba  paat."  naak 
•ervationa  of  Jamea  Hntton  in  Sootlaad,  nl 
William  Smith  in  EogUnd— the  falhan  olmtelaff 
— were  held  in  qnlla  aa  much  tidicnla  in  tbair^ 
aa  the  Glacial  theory  and  aoma  othn*  anbylkM 
opponents  at  the  present  day ;  itill  tba  aip, 
meats  they  advaneod,  which  wero  fonadsd  m 
observed  facta,  aooi  oveithraw  th«  bypottetM 
theoriaa  of  tbe  earth  that  bad  Tozed  nun's  bMi 
so  long.  B.  8-  Sanoaii,  V.O.^B. 

[2tC52.]-WBlLE  I  agnn  with  Mr.  Wawa  k 
the  general  aeopeof  hiaiemarka,  I  conaidsrthalll 
ia  not  neeeaaarj  to  indnda  tho  goological  dajt  tg 
perioda  between  the  event!  refeiradto  in  GeB.i.l,L 
UcCausland,  is  hie  "  Sennana  on  Stonea,"  M 
shown  tba  coneopondanoa  betwaen  thaaa  ptnofe 
and  Iba  epoebi  of  geology.  Tha  Ant  day  indaM 
the  time  before  the  nebuloiia  matter  waa  toSaiaBto 
cooled  and  consolidatad  to  allow  tba  iiiiilmaJ 
life  on  ill  snrfico.  Tba  icmi-aolid  portlOB  Mi 
"invisible,"  covered  with  vaponr,  imd  "imlm- 
nialud,"  "  without  fotm  and  void  "  (aoaSaptMl^ 
translation).  At  ita  doae  the  daiklHM  dml 
away  to  aoma  extant,  ami  the  iiiflomieaof  IhaaH 
anffiead  for  day  to  ba  diatioKiiiihod  tcon  ^ifL 
During  tba  seeond  aia  oloads  wera  fonned,  nk' 
(ell.  aiud  trilabitea  and  other  eruatanaa  iiilialilal 
ibaheatrdaeawhich  then  covered  tha  aaith.  Ditiai 

thetbirdperir*"'-'" ' j -!--»-«_. 

During   J 


and  tbe  carboniferoua  flora  fionriihed.  Ib  Aa 
Sllh,  from  the  Liaa  and  Oolito  to  the  dose  of  Oa 
Chalk  formation,  air-bi»athing  nnimala  andltpBhi 
("great  aea  mouatais")  afaonnded.  Tha  aiift 
(Tertiary)  waa  uahaied  in  by  tbe  cnationcf  tka 

auce  of  man. 

As  tbe  Moaaic  account  bos  been  treated  by  naa 
of  your  cormpondente  witb  acaiit  coiuteaj,  atov 
ma  to  lacummend  to  my  fallow  reodeta  an  iaai- 
peuaive  work,  "  Old  Faitha  in  Xair  Light "  (Will 
aud  Co.],  which  ihowa  how  adroiiahTy  it  *■ 
adapted  to  the  early  education  of  the  hvoMS  IK*. 
I  do  not  agree  with  "  Deni "  that  "  palsoIithieBH 
iaoulyamyth."  Hasheread  "Bawkina'a  "On* 
Dwelliuga  "F  May  not  the  fiint  flakM  httva  baia 
the  vreupODs  of  a  people  contemponir  wi^  tta 
mammoth,  &a.,  which  paaaed  kway  Wmb  fta 
appearanoa  of  the  Adomic  meo,  to  whoaa  Uataij 
alons  tha  aacied  nairativa  retcia  F  Sao  XcCn^ 
land's  "  Adam  aud  tbe  Adamito,"  "ThaGcaas 
of  the  Karth  and  Man,"  by  BcBinobl  Fook,  aid 
to  ahow  that  Ibis  is  no  novel  uouom,  laa  a  EnrJiNi 
Tolnme  of  aermoua,  '■  Man  bafora  Adam,"  I6JA 

I  will  ODlyintmde  fnrtbaionyonrTilnahlaspaM 


at  the  Briliab  Hutenm  may  be  obtoinad  (gn^aO  w 
the  recommendation  of  two  honaeholdtn,  ud  IW 
ths  obliging  oflidali  theie  are  alwoji  raur  to^n 
every  oaoistanoe  U  new  reader*  ■■  to  tba  A(ta*4 
books  ou  every  subjaot,  and  tha  maona  d  Sldhg 
them.  OtMT. 

[24063.]— Thb  atteinpt  to  leeonoile  thaMirMj^ 


tiaca  the  thewy  of  gnvitatiODi 

astrology.    ^' ' '  *"■'■ 

lortanatelj. 


Diaoomtoiu  of  thb  <baiMttrBi^_ 
•Iwnyi  liabla  to  jai  an  tha  "^^^I 
me  fraU-oeanini  people ;  bat  tviil 
thatanohindlnduU  uM^fa^^ 


.    y  way  of  patting 

,  ,  "That  nil ms tip  chaogca  were 
inlernal  heat  of  tht  tarth,  and      '  ' 

It  would  be  interaating  to  1 
tiona  of  climate  omlif  be  oaniad  bf  ^^MC^^S, 
but  until  mora  light  i*  throira  «■>  ^''*»jW*Si 
shall stiU  believe  &t  tha  ann  hat'  '  •'■V' 

to  da  with  tbe  alimate-  Theu,_afl«i 
first  dawn  an4 
"J.H."  *tya  "_ 
all  bv  tha  world 


9  ware  ^'^•^J'*: 

lH6f*f(C^J*ff* 

ihai-«-  «ltS' 
limato-  Thai,  aftai  —  l^tTd** 
aseoaMlTtly  blftkr^^^^iSA* 
'a  glMnalpnlod    ^^«  <*%* 


Ap&iL  8,  1885. 
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lifemi  "  J.  H. "  ipMkiof  ienot  oolv 
oa  with  geologiBal  taaohins.  tat  u 
to  it.    It  ii  now  goiMiftUr  Mismd 


not  In  aaaotduioa  with  Moloi 
nllr ■■  *-  "     •-  •-  -' 


ft^ilanuuim^  tinftt  ___ ^ . ^^ 

liM  h«aa  both  coatlaitoiit  sttd  progieidTB ;  viA  to' 
Wm,  and  tptead  the  heltof  tb*t  >U  Ufa  on 
path  weommwiwd  aft«i  «uh  glieul  epoch  ii 
nirniiiili  iidiiiMwKling. 

Qiar  w»  of  attempting   to   noonoile   (be 

I  MOonDt  of  the  Greuioii  with  gaDlogy  ii  to 

le  tbtt  the  liz  day*  were  liz  penodi,  each  of 

9h  might  bethoonndi  of  yean.    There  i>  not, 

a  aafhr " *  -  -  ■   - 


■tf^oaett 


-  — _ J it  thjui  ita  omal  ligDi&oation ; 

Dot  If  there  were,  it  wonld  not  meteiially  help  to 
mooth  the  diflieultie)  ot  oomparEson.  U  eix  loDg 
patiode  wen  meant,  inch  u  woald  allow  time  for 
Bw  aveJotion  of  ipeciea  ai  found  in  gealogiical 
MMria,  we  ihould  then  hsTg  to  beUeve  that  the 
Mrthoiited  and  paiud  through  the  Tarioae  attges 
MBptiaad  in  thne  of  theae  period)  befora  the  >un 
vaa  In  eziitenca ;  and  also  that  the  treei  of  the 
Bald,  and  the  giaai  and  the  herb*  gicw  ud 
HOMMd  in  datknMa  and  cold,  for  th«7  were  made 
hi  the  ptriod  pieoadiDg  that  in  which  the  ligbta 
wan  plaead  In  the  heaven*. 

B  iaama  to  me  like  "  hnaking  ■  bntterQ;  on  a 
.Vhtd  "  to  trj  to  make  nioh  leoonciiiatlQn.  The 
tnthaoiiM,  OTOlntion  and  *pe«ial  ereatjon,  ttand 


THE  STATE  07  K&.N. 
[2(05i.]— ]f  Tonr  coireipondent^  "Priam" 
■Ba**MemnaD,''  will  kindly  nad  auch  an  els- 
ntntanbookailVuntine'i  ■' Chriitian  Theology," 
Td.  I.  Fact  1,  they  wiU  probably  lee  the  ehalluw- 
mtaa  of  any  aiganwnta  that  objeot  to  Moui  being 
fta  aditor  ot  the  rentateuch.  X.  A. 

~~  [24056.]— SouB  ot  yonr  ooneapondenta  aeem  to 

'  htTB   OTeilooked  one  ciionnulancti  in  connection 
with  tha  Boiptnial  date*  which  raiely  onght  to  be 
•^.    likan  into  acconnt  when  we  with  to  determine 
: —    laah  a  qneation  a*  whether  Methneelah  oatUnd 
_      Aa  Ddtnge  or  sot.     II  i*  thii :    The  data*  are 

—  .  «^glna,aaltware.  In  Tonodnnmben;  that  ii, 
-^  Wy  yean  an  mentioned,  in  moat  inatancei,  in 
— '    itnag  the  date  cf  u  erent ;  but  not  montha  and 

faya— ai,  age  ot  MethuteUb  at  birth  of  Lamech, 

'■^-^,  ISZyean;  olLimechat  birth  ot  Noah,  182;  of 
^    '    Soak  at  Dalnge,  GOO.     ToU1969  =  aieof  JCetbu- 

'  whh.  Further  on,  howarer,  in  t.  ll.ch.  T,  itia 
^  Mid  that:  "In  the  lix -hundredth  jeai  ot  the  lite 
'  Ol  Noah,  in  tha  aecond  month,  in  the  aeventeenlh 
■^~  dqr  ot  tha  month,  all  the  tountaini  of  tha  gnat 
^.  M|t  weia  broken  up,"  &c.     Now,  thii  certainly 

—  '  Mima  to  imply  that  ooah,  initead  of  being  exactly 
-^^  MljeanaUattime  ofUaluge,  waaanly  SUDjean, 
s~i  Inwth,  IGdaja;  and,  according  to  thie,  Methn- 
--^  Mlah  nn*t  certainly  have  outlTTsd  the  Deluge, 
]^z.^.»''t.Tl.A.B."  lay*.    Perhape,  howeTct,  it  will 


m^  \  ^FHatwithoutknowinghow  many  mcotha,  il 
^g-j  ■-wy,-aw  to  be  added  to  or  lubtraoted  from  the 
»^  yw.«g*a;  but,  a*  tha  woida  atand,  taking  into 
"Si^^  ;  S"*^  "'^  aoimotion  in  t.  11 ,  it  aeema  difBcult  tc 
i^f    ^  .■■■«    Boj    othtt    eoncluaion     than    tbat    by 

-  ^^*V*  t^  ™*'  0'  °'"  °'^  friend,  Johc 
-  ^  Q**|Ma,whataterma7bethougbtDf  theiraden- 
5=  J:'  'j**Mwaey,  are,  at  all  gtenti,  more  in  aocord- 
'   "^  '2?'^'^ Bmpture  than  are  thoee  ot  many  of  coi 

^  jOt  nmaik  of  Slr.Banyard  in  your  lattnumbei 
'  f-  Sm  f  -  *  ''^'°  't'Wig  language  ie  ntad,  "Tbej 
y  J»  OBTnta  tiieii  time  to  niticiaing  hie  langnag< 
--■/  JJ"*  th>n  to  aniweiing  hie  argnmanta,"  ii  cer- 
•i  ^^«ta*arringolBU  attention.  He  well  deecribei 
'  /  J?™***  Udica  of  thon  who  hare  a  bad  caie  ti 
'J  S^  BW,  bcwerer,  where  great  abiiaei  exlal 

f  JjHrT  ■"  Smenlly  doDonnced  in  atrong  languise, 
f  £^^^  "3  any  meana  aaU-erident  why  the  fact 
'  Sti^r  "ooialym  which  there  may  be  abowe  la  i 
^*"'*^**  «*M.  thould  be  any  reaaon,  as  acma  of  youi 
^v  yajjondnita  *aem  to  think  it  ought,  why  ita  pro- 
^^iDSm  BfaoQld  be  exempt  from  the  kind  ot  criti- 
"S-J!12iS*'  ^wiW  **  employed  in  the  eaae  of ,  say, 
h/  '^I?SP*»1  Company  of  Bellowi-menden  ;  or, 
2rXm^fL™»aa  who  habitually  obrtnwt  bniinaealii 
^**"'"*^  »l»oa."  T.  O.  P. 


Sr^i^^T^*' »P^  to  "  A- 0-"  (MOM).  Iwn>a»» 
■n;ZS.jy>  fcahMtlaim  *tataJ«o  l>a  inadditta 
^a^r^S^  1**^  ^  Bxedu,  aa  ha  fata.   Xa 


I  not  know  of  any  other 
ath  for  the  reason  alleged, 
a  kept  in  Babylonia  (from 
)  team*  likely  ot  oartain; 
pa  had  conneotion  with  the 

the  BBTan  heaTenly  moTing 
I  itx  days  of  Oreation.  No 
i  in  Egypt,  and  anything 
J  Tumpla  of  DandeiBh  ia  of 
I  ancient  history,  aa  it  ia  a 
I  etmoturo.  BenterOBomy 
a  be  a  late  book  for  many 
tily  the  book  found  in  the 
I  time  ot  tha  inoua  Joelah, 

been  prerionaly  nnkuown ; 

xixi.  24,  36,  it  ia  laid : 
Liaw  and  put  it  in  tha  aide 
nant,"  yet  we  know  it  waa 
ime,  for  in  1  BLingaviii.  9, 
Ihing  in  tha  Ark  save  the 
■  thi*  Book  of  the  Law  was 
,  it  ie  probable  that  it  waa 
le,  and  ita  language,  &0., 
that  period  than  to  that  of 
"Xumbera"  aeenu  moro 

waa  written  afSfr  8»nl'a 
it  aaya,  iiiT.  7.  "And  hi- 
lan  Agig,"    "L<tTiticua" 

after,  and  not  batoie,  the 
il  Fuleatine,  aa  it  aaya  at 
le  not  yoartelTe*  in  any  ot 
;  the  Und  Tomit  not  you 
i  the  nations  which  weio 

ursinDeut.  ii.  ta.wbenit 

]  dwelt  in  Seir  before  time  ; 
su  eacceeded  them,  when 
^m  from  before  them,  and 
laiael  did  unfo  the  land  of 
lO  Lord  gave  unto  them." 
'e  aud  aa  "  laraet  will  do,^* 


iKona.  Wb  read  in  Ganaaia 
died  in  Kirjatharhi ;  the 
1  at  XXIV.  •£[,  "And  Jacob 


Bgea  I  quoted  from  Qen.  xxxri.  31.  It  Mosea  had 
mtteu  the  book,  the  paaaage  would  probably  nm 
hua;  "Theae  are  the  kinga  that  ruled  overEdCM 
wfore  the  Children  ot  latael  entered  Canaan," 
jid  not  "  before  then  reigned  any  king  OTM  tha 
'hildren  of  Israel." 

I  wonld  like  to  know  what  Mr.  Waasell  (24006) 
mdentands  by  "chaos"!'  or  the  passage,  "lia 
larth  waa  without  form  and  void  "  f  Do  thq-  In- 
lade  the  davelopment  ot  the  atratifled  rocks  with 
hell  toasils  F  Do  they  permit  the  growth  of  trasa 
md  plants  ?  Do  they  allow  of  tha  aiittaaae  of 
nillioBs  of  highly  orguiised  nii"*''  with  eyee,  &e,  F 
IS,  if  BO,  bad  we  not  better  expunge  snob  mislaad- 
ng  tenna?  They  were  oortainly  >iM  (0  tuutontood 
ly  any  one  till  recently — till  scienoa  had  prond 
hat  the  world  exiated  and  wa*  filled  with  planta 
Lnd  ^nimB.1^  for  conDtlaae  agea. 

I  wonld  also  like  his  opinion  on  the  words  in 
Sxodns  which  assert  that  the  heaven*  and  the 
«rtb,  and  also  all  that  in  them  ia  were  made  In  siz 
lays,  a*  Uiey  appear  aa  if  written  to  exdode  Mr. 
Vassell'a  plan,  and  to  exclude  it  in  wcxds  ot  ra- 
narkable  cleainen  and  dadaion. 

A>  then  wai  no  one  in  Eden  while  the  world  waa 
nlng  made,  it  ia  hard  to  know  why  the  naceaasrily 
inoneona  viewa  a  nun  woald  take  if  atationed 
hare  should  be  written  down  for  all  posterity  by 
Jmnipoteuce  aa  truth. 

AUuw  me  to  correct  a  clerical  error  in  my  laat,  aa 
n  it  I  uKd  the  name  "  Manetho "  instead  of 
'Menea,"  Manetho  ie  the  earliest  Egyptian  hl*- 
«rian,  and  apeaks  ot  Meoas,  the  eailint  king. 


n  KfterMa 
d  Habrei 


<  have  given  bis  beat  cases) 
Fantatauch  and  tha  later 
t  I  do  not  deny— namely, 
it  date  exists  between  tb" 
plain  away  the  difficulty  I 
easonablenee*  of  auppoaing 
I  agea,  and  their  desceudanta 
odred  years  in  Egypt,  an 
>nol  3,004,000  should  laaua 
peaking  ani  understanding 
ped  Canaanitiah  language, 
Bieendants  used  in  Canaan 

why  they  ahould  have  pro - 
tongue,  as  they  haled  the 
Luceator  came  from  IJr  ot 
ro  find  them  in  real  hiatorio 
d  them  uaing  a  langnsgi 
T  tribes  evidently  allied  to 
it  (he  S-mitic  rniiiniciana, 
,nd  were  related  to  the  Jaws 
iga  that  ia  not  the  aame  ig 
t,  but  may  have  been  like 


d  was  meant  by  that  name 

la  but  themaelves. 

ea  manlioned  by   "  A.  C." 

Sthattlie  Hebrew  tongna 
erived  from,  Caaaanibib 
Hebrew  waa  apoken  by 
:  is  perfectly  true  tbat  onr 
nto  chapters  and  venes  ie 
u  into  books  ia  not,  there- 
tha  laat  chapter  should  be 
ot  Joshua,  which  is  not  put 

ion  Teapecting  the  ratei^ncei 
I  muat  say  that  kings  could 
ith  pride  or  satiafaotiou  by 
ay  were  in  harmony  with 
£s  fica  of  1  Samuel  viii. 
The  Lord  asid  unto  Samuel, 
I  of  tha  people  in  all  they 
have  not  rejected  thee,  but 
hat  I  should  not  reign  over 
a  demanded  a  king,  Samuel 
mwiUiogly,  and  after  elo- 
at  an  uaplaasant  person  a 
to  be. 

the  quotation  from  Osneaia 
be  written  attar  the  Idnsls 
' — I  ii«t  onUmpaa 


?[We  muat  apply  "the  closure."  The  lettsnto 
land  this  week  are  so  numeroiu  tbat  it  is  impoa- 
able  to  find  apace  for  a  tenth  of  them,  and  eadi 
ireek  the  subject  widens.  We  regret  that  In  ono 
)r  two  instanoea  correapondenta  have  not  ahown  dne 
Wnaideration  tor  the  opinions  of  others  who  m^ 
lot  yet  have  attained  to  tha  clearer  perception  of 
luth  ot  which  they  deem  themselves  aiaand,  and 
liat  on  the  other  aide  an  undue  nervoasness  a*  to 
;he  effect  ot  soch  conlroveraies  on  religion  has  bean 
nanitested.  We  think  with  the  writer  of  one  of 
Jie  ablaat  of  the  nnpriuted  letters  whioh  lies  before 
u  aa  we  write,  that  "  there  are  no  more  powerfol 
ind  insidious  enemiea  of  the  Bible  than  thoas  who 
nniat  in  roading  actoal  history  and  modem  scienoe 
nto  its  poetry  and  allegories,"  and  we  fear,  with 
Jia  writer,  "  auch  a  letapis  into  a  blank  stupid 
Ltheiam  aa  may  well  appal  the  stoutest  heart,"  aa 
Lhe  teaolt  of  sucb  an  endeavour. — £d.] 

SIAJKOVS  FOB  OUITINa  TOOI.B. 
[24037.] — Fob  all  the  purposes  of  drilling,  tanuDf, 
md  outtmg  hard  steel,  I  prefer  splinters  ot  tha 
iryttal  or  gem  diamond.  These  can  geneiaUybe 
laleoted  sub  anitable  iharp  edges  or  points.  The 
ilack  diamond,  or  "cubouado,"  came  into  the 
market  about  3o  yean  ago,  or  it  waa  at  that  period 
that  I  procnred  my  Srat  example.  It  waa  then  to 
tM  had  at  129.  pei  carat.  It  baa  riaen  since  to  danbla 
Lbat  price.  I  prefer  thia  to  the  gem  for  turning 
[laaa,  si,  from  an  apparent  porosity,  it  retains  a 
niugh  corner  for  a  longer  time,  for,  after  soma  nta 
.  — ,...  tu^iog  \so\,  both  the  gem  splinters  and 
■*<-- carbonadagst  blunt  and  polished, 


u  a  Klaa«-tu 
the  edgea  of  t 


le  latter  being  more  brittle,  a  frsa 


I  have  B< 


which  looked  aa  it  it  had  been  broken  of 
yet  bigger ;  and  I  am  acquainted  with  a  turning 
coot  oonsiating  ot  a  piece  ot  carbonado  that  oaat 
osarly  £11.  It  ia  mocnted  in  a  long  handle,  so  aa  to 
be  held  to  the  shoulder. 

What  ia  the  origin  or  source  ot  this  mysterious 
but  eioeediugly  useful  material  F  In  ana  lot  that 
I  bought  many  yean  ago  from  a  dealer  in  Hstton- 
garden,  there  waa  a  piece  nearly  a  perfect  apbere, 
two-tentha  ot  an  iucb  in  diameter.  The  exterior 
baa  the  appeoranca  of  minote  cryatalisatioD,  oris 
uovered  with  glittering  lamiuo:,  not  to  be  brokon 
ofF.  The  weight  ot  the  nodule  ia  1  G  carat,  ai-.d  it 
loroia  auch  an  iuteieating  anbject  for  the  micro- 
Kope  that  I  neypr  had  the  heart  to  pound  it  up  for 
lapidary  purposes,  though  it  is  rather  a  coatly 
object,  ita  value  being  USa.  Gd.  Are  any  of  the 
largeat  nodulea  iuveitad  with  a  arvstaUne  coat  of 
thia  deacriptiou  '<  It  so,  they  would  resemble  some 
■ample!  o(  pyritea  F  Can  any  of  our  readera  give  a 
lescriptiou  of  the  matrix  or  native  bed  in  which 
this  useful  material  is  fonud,  hut  which  I  suipect 
is  held  as  a  monopoly  for  maintaining  ahigbprloe. 
7.  K.  Wenhant. 

DBDNAHOB     nAPS-PBOJSOTION,    fte. 

[21068.1—1  lit  glad  to  have  it  in  my  power  to 
ftive  a  reply  lo  the  query  of  "P.R.A.8.''  on  thia 
subject,  and  aa  I  am  indebted  to  tbecourteay  otthe 
Director -General  ot  the  Ordnance  Survey  tor  the 
information,  it  is,  of  conrar,  antbenlie. 

lean  atroogly  anpport  the  wiah  ot  "F.B.A.3." 
[orthe  ivne  of  a  convenient  ban^- 


Si 
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m  mcktrj  mi{ 


the  hoDow  at  tba  bottom  ihonld  b«  filled  with  mai, 
rj  mi|^  ba  made  in  the  adddla  ;  ooni 
bj  coatiDg  ookl-dnden  with  melted 
iHfai  mixed  with  TenetiaD  rod,  end  flniabiDg  off 
witb  »  psnkmfe.  Ai  to  muatiameDt,  the  nter 
■honld  M  oteemoDillj  drawn  off  by  a  npboD,  and 
"— *■  — '— -labrtitated,  and  ■honldbadailr*'*''''' 

tins  CD^fiilaand  pouring  buk  1 

J  diawmR  oil  and  TiotaoUy  •qoiiting 


uvmi  WBHir  nnuivtou,  a 
either  bj  liftiiis  eapfiila 
height,  r-  --  f-^—  - 
\mBk  b] 


Imek  b;  a  irrin^.    It  i>  -ntj  adtutvE 

bate  aome  nawud  in  an  aqnanom;  batoa 

be  taken  that  what  ii  pat  in  doee  not  decaf.  A«  a 
general  tola  tba  moet  beantital  ipeoimeni  will  not 
gnw  eren  in  the  moet  faTooraUe  ciroamitBiioea — 
and  a  few  periwinkle*  mi^t  b«  pat  In,  a«  they 
eat  the  gnen  fangtii  which  adherea  to  the  adee. 
FW  omlie  a  nxdnrj  ihonld  be  baill  rising  abo*e  the 
water,  aa  apart  frMn  the  fact  that  onbn  an  gnat 


I         i 


oojoopc 


PC 


..   jjanamphibloni.andlikeooeaiionally 

la  ont  o(  the  water,  and  when  feeding  them 

do  not  take  the  food  ont  of  the  ihell,  bat  break  the 
theU  and  throw  it  In.  Remora  planta  with  wooden 
tongi,  and  when  remonng  flihu  do  not  draw  the 
oreater  part  of  the  water  and  make  grabi  at  the 
flib,  bat  itir  the  water  round  with  TOor  aim,  eaoi- 
Ing  a  atronf  enrrent,  which  the  flih  are  imable  ta 
nmn  in,  when  thay  can  be  captnred  with  eaM. 
The  aqnaiinm  ■honld  not  be  placed  nhere  it  ii  ei- 
poaed  10  the  nin'i  rayi  all  day,  or  the  water  will 
Boon  get  too  hot  tor  anythlog  to  live  in  it,  and  il 
thera  ii  much  duat  or  diit  about,  a  glasB  covei 
ahoald  be  put  on.  raised,  however,  to  ulow  air  ta 
enter,  bat  even  UiU  will  require  ta  hrr  remoTsd  a1 
times  to  allow  proper  ventilation. — Jaueb  M'Cabb 

O0TA>. 

[A61ie.]-Bpiral  Bprlnae.-HaTiDg  got  the 
etesl  to  the  right  ahapa,  heat  to  a  cherry  red  in  a 
bright  charcoal  fire  and  plnn(ts  in  oold  water;  theo 

St  a  lot  of  brass  or  copper  Silnga,  or  amall  turn- 
ga,  and  put  them  into  a  metal  Teaael  on  a  alon 
firs  ;  by  patting  the  springs  in  this  yon  can  watct 
the  temper,  and  you  will  be  anre  of  hariog  tboii 
terapeTsd  areniy  all  DTer,  I  think  a  Ii([ht  bloi 
would  be  beat,  but  I  am  not  quite  aura.  -  HiS. 

[6S152.]— TemporinB  Bteal  —To  "  UnCiS.'- 
If  you  read  our  iriend  ■'  Eiiar's  "  Utter  (2aUlii)  or 
page  57,  lait  week's  nomber,  yon  will  find  that  h< 
goes  on  hot  about  tempering  medicine.  He  ma} 
be  able  to  do  it  without,  bnt  aU  of  us  are  not.  Tht 
qneation  then  naturally  arises.  How  can  we  do  it  1 
we  moat  tiT  something  else.  Take  loz  ofcommoi 
washing  eoda,  and  \ox.  saltpetre  ;  dissolvfl  in  hall 
nlloD  of  cold  water  ;  heat  to  a  chenr  red  and  pa 
the  IodI*  in  it  aa  tar  as  you  want  hardened,  and  Ui 
them  cool;  but  keep  from  soap.— U.  T.  B.  C.  E. 

[66163.]— Teat  for  OIle.-Rsally  the 
of  some  queiisla  is  very  alaatia.   "—    " 


the' 


, ,  '.E-P.' 

.  _  loformation  which  would  take  a  number  o 
£.  M."to  satJstaotoiily  answer,  and  then 


question  whetherhe  would  be  able 
whether  a  given  sample  of  oil  was  pure  or  not. 
would  recommend  "W.E.P."  to  secure  Spon' 
"Encyclopradia  of  Industrial  Arta,"  and  carelull' 
■tudy  the  aeotions  on  "  Oils,"  "  Boape,"  "  Condlea,' 
and  practise  testing  lamples  of  oils ;  pnustics  is  th 
only  thing  which  can  make  anyone  a  good  oil  testei 
—Qinvas  H.  HcEvr,  SaUord. 

[60160.]  — Ohemloal  Aotloo  of  BIchrosiat 
Battery.— Tn  the  bichromate  battery  the  aulphuri 
add  oombines  with  the  zinc  to  form  sulphate  c 
siac  and  hydrogen ;  this  hydrogen,  some  of  Ih 
■olphurio  acid,  and  some  bichromate,  combine  t 
form  water  and  chrome  alom,  which  is  a  doabl 
•nlphat*  of  potaasiam  and  chromiam,  thua~ 

H,SO, +  Zn  =  ZnSO. +H, 
8H,+*H,80,+KiCr,0,-K,90.  .  Cr,3SO,  +  7H,( 
It  ia  owing  to  the  praaenca  ol  the  double  aalt< 
potassiam  and  chromium  that  the  solutioD  become 
black.  I  am  not  aware  that  the  iref  usa  liquor  is  ( 
any  piattical  ose.— HgS. 

[66169.]— Model  Bn«lna— Seller  and  Boal 
— Boiler  for  your  engine  should  be  a  horizanti 
one ;  hat  with  engiuea  of  such  size  you  will  want 
Tary  powerful  boibr.  The  best  iUuatratioa  I  ca 
gire  yoa  of  such  a  boiler  ii  that  of  one  I  daajgne 
lor  a  friend  in  New  York  some  time  since,  wbei 
the  engine  power  was  a  trifle  more  than  yours, 
being  a  pair  of  OTlindeis  IJin.  by  2iin.  The  boile 
should  be  made  from  iheet  oopper  ,.,^ in.  thick,  an 
of  the  siiea  ahown,  the  surfaces  being  prii 
cipally  flat  ones,  so  that  the  boiler  could  1: 
kept  below  the  deck.  It  would  require  stay 
iog.  This  was  done  as  shown  by  roeana  of  foi: 
horizontal  and  12  Tertlcal  itays,  made  troi 
^(in.  bra**  wire,  with  the  ends  only  well  anneale 
so  as  to  riTat  over  well.  The  water  space  wi 
traveraed  by  eight  {in.  bias*  tubes,  also  we 
annealed  on  the  ends  only^hich  wen  well  tumt 
over  on  the  tube  platee.  The  return  at  tha  end  ai 
the  amokebox  were  aa  described  on  page  326  of  la 
Vol.,  and  the  steam  dome  was  nltimately  fitted  1 
the  flat  top  of  boiler,  the  dimention*  bsing  3ii 
-  '  *"i.  high.    This  was  a  casting  -'-        - 


raaniBg  ItaigitttdaaJlj,   Length  of  aaob  wick  wi      make 


Id,  number  otwicka,  6;  tira  of  tunnel,  2in.diam. 
iut  i  would  adviaa  an  oval  tunnel  2]!ii.  on  the 
ingeat  axis  and  l]in.  on  tha  minor  aii*.  This  was 
ibKqnently  fitted  with  an  improTement  in  the 
eneral  appearance.  Oinng  to  the  tubes  being 
ept  well  down,  the  water  level  admitted  of  con- 
iderable  variations  of  level,  allowing  a  (all  of  no 
MS  than  IJin.  without  decreaiing  the  heating 
urtace  ot  the  boiler.  The  ateaming  power  is  very 
ood,  giving  a  Isi^  velnme  of  steam  of  a  moderate 
ireaauie.  In  actual  use  this  boiler  carries  about 
Olb.  tol2lb.p 

ngino.     Now,  as  to  the  boa  , 
ay.  Git.  long,  12in.  beam,  and  9in.  deep  under  the 
ieck.   In  your  case,  with  snch  a  tall  pair  of  Bngines, 

would  make  the  depth  over  Sin.  or  SJin.,  and 
hen  cover  the  remaining  height  of  engine  by 
ilber  ao  engine-hatcb  or  a  saloon.  The  engines 
.rp,  io  fact,  too  high  ;  but  having  got  them,  1  should 
lot  certainly  condemn  Ihem.  Screw  may  be  6in. 
0  6in.  diam,,  and  about  6in.  pitch.  I  ahould  pretai 
hree  blades,— Is vieri. 

[SeiGO.J-Flanlnr  Haohino.— Tha  only  ma- 
ihines  which  i  know  of  where  such  a  condition  ii 
■ilfllled  are  those  driven  with  links  or  oranka.— 
r.  H. 

[56161.]- Teleaoope,— If  by  "making"  the 
nstramant  you  mean  grinding  the  Unaea  aa  well 
m  fitting  them  up,  an  amateur  would  experieocc 
^Bt  difficulty  indeed ;  but  it  the  lenaes  are  alread; 
irocored,  it  is  simply  a  matter  of  suitable  tubes, 
laretul  adjustment,  and  a  mprctable  stand.  Fat 
m  obJect.gla*a  S^iu.  aperture,  4(t.  tooua,  to  mag- 
lify  125,  a  aingle  lens  of  a  trifle  less  than  J^in.  tocoa 
ihoold  be  applied,  or  an  optician  will  send  yoi: 
L  oorapound  eyepiece,  giving  better  results,  at  ■ 
noderate  coat.  You  omit  u  state  whether  yoni 
}.g.  is  achromatic  or  not.  It  not,  it  is  hardly  wortl 
icompoand  eyepiece.— Abthdb  iSss. 

166170.]— KionMOoploal.-I  am  glad  to  see  in 
the  pages  ot  your  highly  nsetnl  and  interesting 
laHmal,  a  discussion  on  the  nlative  advantages  ol 
the  binocular  and  monocular  forms  of  microeoope. 
[  think  it  can  be  rendered  of  gt»at  practical 
itility,  not  only  '      '    "- -'-     -* ' -^  —  . 


ag  on  the  gla^g,  with  dwr  &•*  ''^MM 
glaM  wh<^  the  wan i* ina itaMJ 
I  aUp.    WiU  giva  Mr.  Hajdo^  a  ii 
on  I  can  if  be  wm  wiite  to  n^  bUmMi 


-Qbobob  H.  Hvtar,  Salfnd. 

[£6130.]-]Cartial-HaniT  BU1*.-U.  1  ^ 
lammar  and  pandi  knock  ont  tha  nlit  rfi  S 
ike  a  Bcrew  at  Bnt  sight)  which  hdds  e>  )• 
ilock  io  plaoe.  The  punch  shonld  b*  a  i 
imaLer  than  the  ■.p.-any  bit  ot  im^  nwil 
lail,  wiUdoforapundi.  My  way  »rfi-^ 
i.p.  about  three  parts  out,  then  nil  « 
iincera.    Now  depese  lever,  and  the  has 


if  iron  which  on  the  one  aide  is  acnwed  a 
uml,  andonthaothsirlamade  fasttoOsM 
jalledtha  body),  and  praaaing  againrt  Italf 
tbo  indicator,  obeerra  a  amaU  sbsv,  i 
i.  Uttle  pieoa,  anh  faahiom,  cat  oti  « 
toad,  turn  that  aonw  till  tb*  mk  I 
the    end    of    indicator,    then  posh   c  ^^ 

Then  draw  out  the  lever,  ths  tumbbiaiBai 
it.  As  gentlemen  of  a  oertaia  land  BU^afe 
ithar  pins  are  acrews.  Yon  have  only  to  M 
Lhem,  and  the  parts  come  asray  veiyauOrJ 
3a  back  to  theB.B.  Yon  will  see  b Ihs h^ 
3t  the  B.B.  a  large  soraw  and  a  amall  a 
lideof  it  similar  to  that  which  keeps  0* ' 
inplaoa.  Turn  the  Small  acnw  aa  yoaUh 
»ae  ol  the  indicator.  Then  onaanw  aid  U* 
the  large  screw  (which  is  called  a  ifaf  a4 
the  mam  spring  and  atriker  will  fall  ML  cm 
the  action  tog^het :  Wbn  yoa  take  sot  lb  B 
and  before  you  remove  any  of  the  olbr  path  I 
into  the  body,  move  tha  lever  and  trignMrfi 
■em  how  thcar  parts  aot  and  sIL  wiA.I  i 
Bxceptiona  you  have  only  to  obswi*  tka  •  ~- 
In  wbiob  fou  took  the  action  to  piecaa  to 


with  Ou 
micr<Moope,  but  also  to  the  manofaotanrs  of  thai 
iDitrumcnt.  The  facts  to  be  discussed,  and  thi 
problems  to  be  aolred,  are,  I  take  it,  theae :  la  not 
Che  biaocular  form  less  wearing  for  the  eyesight 
especially  in  the  case  ot  prolonged  obsarvatians  ;  oi 
can  the  monooular  form  be  so  employed  as  t( 
obviate  all  danger  of  theeortF  Secondly,  does  no' 
the  bioocolar  lif  ord  a  more  oompleta  and  definib 
idea  of  the  objeut  than  It  Is  possible  to  obtain  witl 
the  monocular  f  Thirdly,  ^nld  not  the  tubes  o 
both  forms  be  much  shortened,  and  the  mounting 
and  acoceaoiia*  nduoed  in  site,  thereby  efleating  i 
great  reduction  in  price  ?  I  know  that  thi 
Germans,  who  baVe  mads  the  greatest  discoverie 
with  the  microscope,  employ  almost  invariably  thi 
monocalar  form ;  but  that  is  no  reason  why  wi 
shoald  not  employ  the  binocular  it  it  proves  to  h 
more  oonvenient  and  leas  hnittul  to  the  eyes.  W< 
should  make  our  work,  howevar,  productive  o 
really  sdentiflc  and  practical .  result*,  which  ma; 
increase  ouikaowledgeof  the  operations  ot  nature 
such  as  the  splendid  researehe*  of  the  Rev.  Mi 
Dallinger,  inatsad  ot  the  ntterly  useless  eiamina 
tion  of  diatom  markings.— B.  U.  R. 

[56176 1-Booka  on  Eeibal  Uedlclne.- 
"  W.  M."  will  find  the  following  suitable  for  him 
—  Gsrarde'a  "Hiatnrie  of  Flanta."  Parkinaon' 
" Herbal," Hill's  "Herbal  "  Culpoper's " Herbal,' 
Robinson's  "  Herbal,"  Dr.  Coffiu'a  "  Famil' 
Guide,"  Skelton'a  "Family  Guide,"  Stevens' 
"Family  Guide,"  Foi's"  Family  Guide."  Ameri 
con;  Dr.  Beach's  "  Hetormed  Fiactice  ot  Medi 
cine,"  Dr.  Kiog'a  "Dispensatory.''  It  he  deiii 
to  recognise  the  herbs  while  growing,  tha  iUuitrate 
heibds  will  be  of  great  service  to  him,  aa  ala 
ley  or  two  with  a  herb  gatberei 

W,  M.,"  I  shall  be  pleased  to  d 

C.  Lutm,  L  R.C.P. 
[66177.] -Xarthonware.- Mr.    Hajdock 
rliiter'    ' " 


\c:\ 


oneAftV 


Notion  that  the  slot  or  slit 

that  it  is  longer  on  the  < 

patting  it  back  into  tl 

-leedpayno  attention,  justdiop It ns] 

when  you  get  in  your  stop-nnt  and  iti 

'         than,  with  yot "- 


when  von 


would  be  a  Jo 


te  gUiisB  by  ilipuns  Ua  wsn^-^ivvviaa 


trigger,  yon  mnat  work  the  lavet  b  

f orwaids,  and  at  the  same  tima  press  oa  <^^H 
partot  the  B.B.  with  tome  force  withftsMt"^ 
the  B.B.  wiU  faU  into  plaoe.  All  the  mcibPM*J 
be  done  twethar.  I  may  ramatk  that  ImuIQ 
B .  B .  into  Its  place  i*  ths  only  tronUa  B  t  K.->4 
action  at  first  and  to  an  amateur;  bat*.^ 
trouble  COB*  after  having  performed  the  mrtl^ 
or  toor  times.  The  Labncant.— I  thiak  T^fl 
miataken  in  thinking  that  the  lubrioaalaB* 
thicker  than  oil.  Most  likely,  when  yonpOJ 
rifle,  whether  from  a  goomaker  or  Gon»^* 
stores,  there  was  some  thick  compcttM  ^ 
to  prevent  rust  tor  tha  time.  WbB,  I  «■ 
tell  yon  what  gnumakera  osa  oi  W<* 
mend  ;  but  the  only  oil  used  tor  lb*  SM< 
rifles  (Army)  from  about  1860  to  1B80-Iiq> 
1880  I  can't  speak— ia  Hmgoon  oil.  I  don't  ft* 
it  ia  a  well-known  oil.  It  ii  rather  dear,  b^l 
a  gallon ;  but  it  goes  a  long  way,  and  oe*  <■ 
virtues  is,  It  never  clogs.  It  leaves  nodiit  MM 
From  H  or  16  yean  ezperienoe,  I  can  ibM) 
recommend  It.  For  an  oil  it  is  axtnmdy  (Ui. 
have  had  a  little  exparienee  in  pantharing  BsM 
oil;  and  in  aiking  for  it  at  one  dnn^'*"^ 
was  simply  laughed  at,  and  put  down  a*  <•■ 
whom  a  First  ot  April  trick  waa  bdog  J^ 
noubtleas  it  is  now  Mtar  knowm.    IM  Hi 
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n  at  the  pntent  reqnirea  leu  oQ 


iBcluiier;. — Abkoubbb. 
et-maklnr.— Ittbiiqaeiiitmidi 

J.  Willaoa,  Church-*trMt,  Wut 
ring  tor  book  on  thii,  hs  will  gat 
,  vei;  Dh«p. — Abtonu.. 
la  and  Uotloa.— The  tenaioii  od 
Jut  ot  ODS  hDTTC.  The  ttma  on 
fl  luno  per  Bqnare  iuoh  u  on  the 
>ime,  it  the  ateA  ot  ona  ii  greater 

othsr,  the  total  


;otal  piunuis  o 


CO.  O.a.'a.—"  T.  P."  will  find  a 
iTDiation  lalatiTS  to  fluid  IsnMf  in 
ttiB  IlGCiUNia,  a  pemul  ot  which 
ice  him  ot  the  diuppoiotmeDt  oc~ 
■    n-permanenoB.    The  old  a»i"" 


line  a,  i,  and  the  amount  ot  iti  obUqnity  detar- 
ninu  the  amoont  of  obliquity  in  the  tooth-flanki. 
rtiia  Una  onta  two  oirolea,  «  d,  and  <  /,  whioh 
represent  the  working  depUi  ot  the  teeth  ol  the  two 
irheelj.  In  atiiking  oat  it  ii  naoeaaarf  to  aunniB 
giClier  a  defluita  depth  toT  ona  of  thsu  lioei  belnw 
the  rapnted  pitch  line  ot  ita  wheel,  oi  to  fix  an 
ingle  foi  the  line  a  b,  relatiTelj  to  the  line  ot  the 
centre*  ot  the  wheeli  g  h,  and  either  will  fumiih  a 
tnitable  baie  ot  opeiatinDi.  It  wa  aaiama  the  line 
of  woikiog  depth  e  d,  we  muit  draw  the  diagonal 
a  b,  outting  the  reputed  pitch  oiielaf  at  i,  and  pro- 
long it,  at  shown  in  the  ligura.  Than  a  linear  k, 
dropped  fcom  the  oentrs  ;,  at  right  angles  to  ab, 
giiea  at  its  point  ot  iaterieiiCion  the  radiua  of  the 
bate  line  t  /.    If,  however,  wa  start  with  the  line 


best  II 


Duld  v 


g  them  of  great  length  in 
>  their  aperture,  thus  obtaining 
^nif  jios     power    whilat    keeping 


"  Newcomb  I 
oubHeb. 
ro.  O.G.'a.— Aathe  result  ot  my 
nanr  years  ago,  I  should  strODsl; 
'  (roin  attmnpluig  the  oonsbuetiou 
The  troubls  would  be  very  great, 
t  aucoeu  vaj  qoeqtionable.  The 
aToided  the  EmpwfactiODs  ol  the 
sded  e.g.,  by  making  its  fooal 
Q  proportion  to  ita  aperture  thsttba 
iced  within  bearable  limits.  But 
lalt  WHS  the  employment  ot  moat 
ucoDTenient  instrnmenta  ;  an  a.g, 
•.an,  Tcquiringa  tube  ot  about  SOR. 
udbia  to  their  perseverance  that 
uoes  they  ahonld  have  dtaoovcred 
did.-T.  W.  Wbbd. 


im    fjr 

■c  posUge 
itrlne  iu 

Whenth 
to  the  sol 

Micro,   filldea. -The 
stamps  is  m>de  l>j  dis- 
loz.  acetio  acid,  diluted 
e  deitrina  has  dissolved, 

-holder. 
purpojH. 

.oiled  liu» 
eqoired. 

-Several   plans   are   in 
One  I  have  oaed  when 
■iStt.  holder  was  broad 
-d  oil  and  rolled  into  s 
This  is  placed  between 
n  paiition,  and  the  rivets 

at    la    a    Diamond 

Oarat  F- 
givesthf 

nond carat  .. 

Oraini. 
a' 168 
3200 

3171 
3  177 
a  165 
;ilSI 

Mils. 
7  ■250 

moud  car. 

7-267 

t^' :::::: 

7-243 
7-280 

Ito 2  9S9       6-772 

> 3-232       7-307 

conaected  with  the  term  oaed  foi 
aalit;  ot  gold  and  silver  alloys  ii 
he  old  "mark"  was  divided  inti 
I  cireta  01  weight  onita.— N.  E, 

I  let  during  the  visitiiig  season,  li 
ipt  well  rolled  and  level,  and  grasi 

Srt.  by  36ft. ;  inside  length  is  12rt 
6ft.  by  4^11.  each  side.  A  ohall 
agthrooghf    '     '  ■      --''-  ■-' 


lut  to  a  foot  depth  at  least,  ani: 
Jiy  rough  stanee,  &o.,  on  wbinl 
row.  Then,  when  properly  levelled 
ougb  first,  then  finer,  and  finish  b] 
ry  roller,  tevelUag  with  spirit  level 

.thofWheola.— Theformoltaatl 
is  weak  and  of  bad  design.  1 
to  get  abook  calladtha  "  Work 
Ibook,"  by  Hutton,  wherein  you 
9  method  o(  drawing  wheel  teeth, 
wheel*  made  by  Hutton'i  method, 
>rk  sweetly,  and  the  teeth  are  very 
ely  strong.  The  book  i*  published 
kwood  and  Cc      '    


d  Co.,   Ludgate-hil 
a  long  U>t  of  alloys 


itwouldsuit  "Enquirer," 
na  book  is  crammed  with  valuable 
tiontorEugiuesia. — Ammr  Miitj 
th  of  WtLSeM.— I  know  ot  no 
1  only  one  sweep,  except  the  invo- 
ley  are  struck  aa  follows  :— In  the 
in  the  annexed  flgnie,  the  path  ot 

.•1.   ; A.S'i — .1,- j;._-_.l 


pitch  lines,  but  on  the  bate  linet^  and  Uiair  onrrei 
are  itruck,  either  bv  a  oeedla-point  driven  into  the 
edge  ot  a  straight  edge,  whose  edge  ia  rolled  aroond 
the  base  tine,  or  by  an  approximate  radios  whose 
length  is  equal  to  about  oua-tourth  the  diitanoi 
from  >  to  /,  or  trom  i  to  k,  tor  their  respective 
wheels.  Two  or  three  experiments  may  have  to  be 
made  before  a  good  toolh  is  obtained,  since  the 
degree  of  obliquity  ot  the  line  a  b  dapands  upon 
the  relatiTa  tizea  of  the  wheals.  Tco  mnet 
obllqnity  will  cause  the  teeth  to  fall  short  of  their 
proper  working  depth,  and  throw  the  strain  on  the 
shafts  at  too  great  an  aagle,  while  too  little  will 
needlessly  diminish  His  length  of  teeth.— J.  H. 

[66211.]  — Water  Pisaanre.  —  The  questioi 
does  not  admit  of  an  accunte  answer,  as  the  co- 
efficientt  for  any  paitioular  cases  must  be  obtainai 
by  experiment.  As  a  rule,  howevar,  prooeei 
thus  ;  Ascertain  the  velocity  of  Bow,  and  calcnlati 
through  what  height  a  body  must  fail  to  gain  tha 
velocity,  then  muiti[dy  by  a  coefficient  (or  thi 
potticulor  case.  The  following  case  is  given  b] 
Haswell :  A  fire-engine  discharges   14    cubic  fee 

C  minute  through  a  -76in.  pipe.  Find  vertica 
jht  ot  projectron-U  x  172B  ^  "4417  (area  o 
pipe)  ^  12  (ins.  in  feet)  ^  60  (seconds)  -  76-07(t 
velocity.  But  velocity  of  stream  from  a  vesae 
is  =  that  due  to  ita  head  .-.  76-07  "  J  .=   "*'"f 

.-.  heieht  ot  projection  is  86-04'ft.  The  moat  suit 
able  exit  pipes  oro  long,  slightly  coovergant  conas.- 
Geo.  a.  Wiwow. 

[66212.]  —  Dr.  Jahnaon'a  Opinion  of  Ue 
ohanioe.  —  Dr.  Johnson  meant  that  meoh&nia 
were  persODs  In  a  lowly  position.  Tha  word  itiel 
means  something  pertaining  to  machinee,  and  ther" 
fore  low  as  compared  with  i-'"-*    *''-  into"., 

Walker    gives—"  Mechanic  ;    

low   workman;"    and  the   adjectivt    __       

servile;  oonitructed  by  the  laws  of  meohaniot.' 
Shakespeare,   "Antonio   and   Cleopatra,"    V.  2 

"  Machaoiek  slaves. 
With  greasy  aprons,  rules,  and  hammen." 
And  "  Coriolanul,"  T.  3  :— 

"  Bo  not  hid  me 
Dismiss  m*  soldiers,  or  capitulate 
Again  with  Soma's  meehmicks." 
It  wasundoubtedlyatermot  disparagement.    BotI 
"low"  and  "vulgar"  have  acquired  a  differen 
signification  since  Walker's  time,  for  he  eipieasi; 
says  that  "  vulgarism  "  was  not  in  any  diotionar; 
he  had  examined  ;  but  he  inserted  it  in  his  owna 
sofficiantly  an  thoriisd  both  in  writing  and  oonverat 
tion.-N.  E.  Child. 

[Ii62 13.] -Common  Bed  Wara.— For  oommor 
red  ware  it  raquina  nothiog  but  good  oommoi 
brick  clay  wall  prepared"  either  by  washing  o 
grinding,  by  meana  ot  a  roller  mill,  then  wel 
dubbed  or  passed  through  a  pug- 


tve,  the  clay  to  be  mixed  with  w 

bout    the     ooDtiatenoy    of     area    , 

irouah  the  sieve  Into  an  outer  pan  by  gently  tu>- 

LDg  the  top  of  the  sieve  with  a  bit  ot  stick,  to  make 

pass  through  qnicker.  Don't  want  a  slip  kiln  tor 
immon  ware  ;  would  not  pay.  The  large  jowela 
re  thrown  on  the  wheel  down  to  a  penny  pan,  and 
rhen  dry  the  lead  ot  gloza  is  put  on  by  means  of 

brush,  or  slipped  on,  aceordiag  to  the  nature  of 
lay,  then  set  in  the  kiln  and  fired.  No  biscuilinK 
ir  common  ware :  that  belongs  to  our  better  kind  of 
rare,  such  as  yellow  dishes,  teaoupa,  basini, 
ilchers,  lea.,  which  are  Bred  in  Jaggen—Joggera 
ot  required  in  common  red  ware.  Will  give  any* 
ne  further   i"' "—    "    ' '  ' " 


[66221.]— Blue  Shadow.  -The  greeniih-blna 
clour  ia  the  first  case,  aad  the  deaidM  bios  in  tha 
econd,  noticed  by  J.  Qayler,  are  tha  eompte- 
jentory  hues -•  "-  ' ' --' " 


J  grey,  ol  which   a   ahadow    oDntistt.    An 

oalogous  experiment  will  show  aimilar  resnlt*  in 
.  sauatactory  way.  Puncture  the  bottom  of  a 
lalf-onnce  pillbox  with  a  email  needle,  pUoe  a 
beet  ot  white  paper  on  a  table  by  gaslight— now 
w)k  thmngh  the  small  needle-hole  at  tha  paper 
vith  tha  other  eye  cloud,  a  small  round  white  diso 

f-       tha  other  eye  the  dlso 
cobalt  blue  colour.   Blna 

.-_„ mplement  of  yellow,  tha  kind  ot  light 

imited  by  ga>  flame.— Joss  OoBiux. 

[66222.]  —  TaatinB  Oanvee. —Weight  ao 
inanged   as  in  iketch  would  give    a  pratsure  ot 

i...  — ^  y,^j,  ggn,  jij,  yjj  oironW  inch,  aa 

1  rod  must  be  deducted  trom  that  of 
a  find  effective  area  causing  pr«(- 


,  __  would  be  liin.  full  (1-128)  in  diameter, 

lot  1  j^i).  It  you  give  diam.  ot  piston  rod,  then 
nil  be  no  difficulty  in  datennlning  what  weights 
run  ought  to  employ  to  produce  any  desired  ptei- 
lore  per  square  (or  drcnlar)  Inch.  It  opening  A 
vera  at  the  other  aide  of  piston,  and  weight  acted 


lila  direction  (say  by  mear 
.  ot  rod  need  not  be  »« 
ot   the   loss   trom   (nt 


lead),  diam.  ot  rod  need  not 
iropoition   I  " 

ibvialed  by 


largo 

ion  could   be 

-jging   the  cylinder  vertically,  and 

directly  to  and  ot  rod  (or  '    ■ 


lead ) ;  hut  weight  ot  puton  and  rod  would  have  to 
le  regarded  at  part  of  the  oompreasing  weight.— 
Tno.  M.  AsiMS. 

166222.1  —  Tenting  Preaanra  Qanca*.  — 
'  Jack's  "  first  supposition  is  comet— riamaly,  that 
ha  pressure  on  the  piston  and  On  the  gauge  it  tha 
lame  per  unit  ot  area.  The  area  ot  a  circle 
.A  diam.  is  more  than  1  sq.  inch.  A  oircle  of 
:sq.  inch  area  would  have  adiam.  o(l-12S3S.  Does 
t  not  occur  to  "Jack"  that  it  his  cylinder  ware 
rertical,  and  tha  noie  A  bad  a  right  angle  elbow  on 
t,  that  be  would  avoid  the  friction  ot  the  puller, 
lud  would  work  bis  eipeiimects  easier.  I  would 
klio  suggest  thit  the  area  of  the  piston  is  imma- 
:erial  ilne  calibrates  hie  instrument  thus :  Atttoh 
itHiutayard  of  glass  tube , to  A,  and  notice  tha 
level  of  water  in  it  whaD  tha  weight  £  is  jDat 
luffioient  to  overcome  the  Idetion  ot  tha  instea- 
ment.  Than  find  what  additional  waigbt  wU 
raise  the  level  ot  water  3  24tt.  This  welj^t  wiU 
xirreapond  to  a  pressure  ot  lib.  to  tha  tq.  looh. 
lien  any  given  multiple  ot  this  w^ht  will  oona- 
ipond  to  a  similar  pressure  per  sq.  iiudi.  So  mods 
lor  instrument  propoeed ;  hut  Uiere  are  siiniilet 
ud  better  ways  ot  obtaining  good  results.— Gs9. 

&..  WA1.T0H. 

[66233.1— latenaity  Ooll.— The  bait  way  t» 
Ond  the  siEe  ol  oondanaer  for  an  intsosity  etal  il  by 
-*      '  '«et  ot  tutoU  wttb 


intetleol 


as  long  aa  beneficial  resnlts  an  observed. 
It  uuut  nasy  to  say  what  length  ot  spark  yoa  may 
Bxpeot,  at,  trom  tha  dimansion*  yoa  have  given, 
it  will  depend  very  much  on  the  space  betwaan 
primary  and  saoondaiy  caused  by  insulation,  and  on 
the  thorongh  insulation  ot  the  seoondary  layers.  A. 
rule  which  is  commonly  followed,  and  whujh  doaa 
not^ways  hold  good,  it  that  with  sufficient  battery 
power  a  tptik  onght  to  be  produced  at  the  rate  M 
sn  inch  par  mile  ot  secondary  ;  but  no  auoh  teauU 
'---'----I  got, even  trom  coilsof  unutaally  lai^  iiie. 


past  onrslip^,  lor  lapping,  thxongti  a  ftiMlMt      to  "  "Sti-GiriMft  QiiKaat: 


"  F.  Q.  S."  requiret.— NH,. 

[66239.]— FUtaiinKAolda.-U  your  add  doe* 
not  attack  cotton  goods,  and  the  filtrate  is  not 
loaded  with  the  ptecipitata,  a  filter  ptam,  sudi  aa 
may  be  obtained  trom  Meana.  Keadham  and  Kite, 
at  Vanxhall,  Londoa,  ot  of  almost  any  engfa:iaar  in 
the  Stafloidahira  Potteriae,  might  possilily  nit 
four  purpooa. — ForiEfty  Txca, 
"^Z  mUZ.\--B^iMM»  tei  ■»W>'i«iW.'a«a.— ^^  I?*7^ 


lis 
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nrriee  tniu  hkTe  been  hkTlDg  ■  Ilraly  time  of  it 
■Ince  he  left  the  regiment.  Ttae  sliief  ohuigei  am 
u  foUom :— The  6,  9,  and  20-KOOBdi  Bo»t  time 
f DM*  Me  mipeneded  bTK  16-ieoond  end  30-iecond 
hue,  on  tin  nme  priDCipIa,  but  with  ureiml  poirder 
i-h«nii«l«  (eigM  in  ttie  JU-eeeond  tun),  end  marked 
for  boring  niimll*  in  tenthi  and  helt'tenthi.  The 
"E."tinM  InM  ii  estinot.  In  it>  place  we  hare 
tlia  "FnM  Time  and  Consniaion,  ArmitioDg, 
medium,"  which  ii  very  nmilai  in  appeaiaooe  to 

fnie  il  iiiiiiiiMij  The  "  C."  time  fnee  ia  modified 
•ad  now  oalled  the  "BL.  plaia."  Theia  is  a 
"SenritiTa  FetenMion  Fum"  lor  on  with  the 
7-pcniiKlei  gnni  and  howitzen.  Itaiuunedenotei 
it*  diuaotai.  The  BX.  percDUion  (uH  atill  le- 
nafaia.  Thwe  i(  •  "  Delay  Action  Fdm,"  ated  tor 
liaH  of  battoing  aheU  61-poandai  (toT  the  El- 
sonndai  ILlf  .L.  gnn  hu  men  to  the  dignity  of 
nating*FalliMi*beU!J.  Thia  fuae  haiaperoiu- 
*-* —  Mtlon  which,  on  impact,  JgDitei  a  coliunii  of 
which  buma  long  enoDgh  to  giTB 


.l-ponnder  iholla,  and  it  eeenu  to 
Theaeaietbo  chief  cbangee  I  oan  remembei;  but 
U  "Ex-Owilaon  Ounuei"  wanta  mora  infoima- 
tion  I  ehall  be  happy  to  look  it  up  for  him  when  I 
have  time.  He  will  know  what  a  job  it  ia  hnntnp 
an  item  in  "  Chaitgea  of  Wai  Material  "  for  the 
lait  fire  jean,  u  the  GoTernment  ia  too  eoo- 
nomical  to  pobliih  new  mannala  of  utilleiy.  I 
hare  betti  employed  eitrvngimentally  for  the 
paat  two  yean,  so  perhaps  may  have  misMd  ont 
■ome  new  tuere,  but  I  think  that  the  aboTO  uo  the 
prinoipal  changea.— Oabbisow  QimntB. 

[66344.]-BkTlT*JioirBattery.-Makea  paste 
at  the  precipitate  got  by  boiliog  one  part  meroury 
oxide  and  tour  puts  ammonium  chlonde.  Boil  foi 
stbont  thiee  hoDit  in  a  bIm*  Teasel ;  wadi  and  dry 
tba  piedpttato  thoionghly,  and  mix  it  with  a  solu- 
timt  of  euoiide  of  zinc,  and  a  tew  drop*  of  ■nlphoric 
add.  ^Ting  made  the  paste,  add  a  little  oommoi 
salt,  in  the  piopoitlon  of  three  parts  of  salt  to  tei 
of  paate,  eoTer  zinc  and  carbon  pUtei  with  anj 
hind  of  thick  cloth,  ot  with  a  good  pad  of  blotting- 
paper,  di[>piiig  them  for  a  few  seconds  (aftei 
oOTeiiBg)  mto  a  solution  of  cUodde  of  lino  and 
oommon  salt.  Apply  the  paste  to  one  plate  nol 
mneh  Ihioker  than  the  edge  of  a  new  sixpence,  and 
1^  the  other  on  it  Ton  will  thn*  lutTO  a  plate  ol 
-oarboD  and  a  plata  of  zinc,  each  in  amorous  enTolope 
with  the  paate  between  which  is  the  exdtani 
element. —Boninii-. 

[U2i7.1— PhotovfKplitnr  Xncra-vlncB  and 
Plana.— Pat  the  plan  or  eugraTing  in  the  sunlish' 
in  aucb  a  position  that  it  dove  not  reflect  the  light 
•nd  K  nuke  an  indistinct  photograph ;  alu  yoi 
mnst,  of  oonne,  lake  care  that  no  shadows  fal 


.  _ie  detaQ  distinct.    With  tht» 
pmeantiCBii  yon  onsht  to  succeed  all  right ;  far  fron 

being  mora  difficnltto  pbotognpher ' — "-- 

views,  it  is  ^eneially  easier.  Take  ca 


ent  Salt  room  ;  ^Jn.  bolts  will  be  a  luilabta  si 
id  their  hsada  irill  measure  liu.  across  1 
igles,  eo  you  want  room  for  thew  to  tura,  a 
lont  iin.  metal  beyond  the   oulei 


LOkle  the  metal  one;  a  block  of  maboguiy 
ly,  21{n.  or  Sin.  thickness,  having  a  mould 
oikea  aronnd  its  edges  and  poliahed  would  li 
«11  in  coutiut  with  bright  metal  woili.  Hi 
itSdent  width,  eo  that  the  screws  or  bolts 
hich  yon  futen  the  parts  thereon  ahall  not  epli 
lit  at  the  edgee,  and  see  that  tLa  crank  sbat 
ing  enongh  to  cariy  the  flywheel  dear  of  its  ed 
he  bocsea  for  the  guide  ban  would  be  best  mi 
[  brass  or  wrought  iron,  tumiahed  with  a  cent 
;rewe<i  pin  to  run  into  the  wood.  In  sosmall 
igine  omit  the  force-pump  at  the  aide  of 
rlinder,  and  make  one  of  ahorter  stroke  woil 
y  sn  eccentric.— J.  H, 

[56261.] —AuaUraliaa  Vertebratea.  —  1 
ould'i  "The  Munmats  of  Auatnlts  "  3  TC 
>lio,  colouisd  plates.  It  is  a  magniQcent  wo 
at,  nntoituDitely  for  weak  punts,  the  priet 
1*0  magnifloeut— foriy  gninaai,  or  tbereaboi 
ea  various  atticlea  in  the  new  edition  of  "Eaoy< 
icdia  Bribuuiica."— R.  C.  D. 

[66263.]-AllaarliiaOU.-"A.  C.  M."  has 
iren  quite  sufficient  data  to  satisfactorily  ami 
Ills  question.  The  mode  of  using  alizarine 
iiintmg  Tariee  so  much  at  diJFannt  works,  and 
haraoter  of  Ihaoil.nsed  also  Taiiea,  that  one  can 
sy  daflnttely  what  is  bast  nnless  acquainted  « 
he  details  of  each  partjuulai  ease.  Suppoi 
'A.  C.  M."  works  thus:  1,  Prints  on  colour  ; 
gee  and  dungs ;  3,  dyes  with  alizarine  and  oil 
il  and  steams  ;  6,  wuh  and  soaps.  Then  I  ahc 
ot  recommend  him  to  add  anything  to  the  oi 
lo.  i.  He  mightuld  acetate  of  lime  at  21'  F. 
he  proportion  ol  ,\>th  of  the  aliisrine  used  ;  oi 
aaj  use  a  little  tiu  crystals  with  the  eoap  in  N 
-say,  about  2oz.  to  31b.  ot  soap.— UxoKai 
luBST,  Salfotd. 

{66201.]-8alenlte.— "F.  E."  will  prohi 
luow  it  bettor  by  Its  oidfnary  name  of  "  Plaste 
>uis."  It  is  calcium  lalphsta,  and  all  the  " 
uanent  hardness"  of  water  ia  due  to  the  pres) 
It  this  salt.— R.  A.  B.  BESKXTr. 


ia  soluble  in  K»  tli 

hardness  imparted - j 

lor  brawing.     The  amount  of  haidaess  imparte 
rater  by  dissolving  21b.  otssleniteia  2-i  bam 

16-fi  degrees.     Caloulatad  thus,  25  barm' ' 

!5  X  36  .   900    gallons ;     2Ib.  =   U,0( 
—        —  16  &  grains  per  gallon  ••  degn 


^56248.]— Ttunlac  Caat  Imn.— First  of  all 
giTB  your  hard  caat-inm  one  or  two  good  ooats  o 
turpentine,  then  turn  with  an  ordmary  fron 
rauhlng'Ont  tool  with  a  very  little  rake  on  il 
making  the  tool  a*  haid  aa  the  steel  will  stand  1  tb< 
tnrpeutine  works  wonder*  on  the  hard  scale,  and  I 
is  a  wrinkle  worth  knowing.— ijmsJouN. 

[5624S.]~-Tnmlnff  Oaat  Iron.-Use  a  cmtd 
toaltempeied  to  a  -rery  Ught  straw  eoloni.  Take  i 
daep  cut  and  a  slow  feed,  and  thus  get  beneath  th 
met  at  a  angla  cat.  When  the  tool  dulls  take  i 
to  the  grindstone  again.  If  the  tool  dulls  at  odb 
throw  away  the  easting  and  go  to  another  foundij 
Finally,  if  this  is  impractiGabla,  plaoe  the  casting  i 
a  flre  and  keep  it  bright  red  tor  two  or  thioe  boni 
and  place  in  a  large  box  of  sifted  ashee  to  oool.- 
Qao.  A.  WaLiDS. 

[56250.]— Vn  vine  Xaktnc  at  Home.— Ko 
not  in  all  details.  All  working  cantrea,  lenglha  c 
rods,  ke.,  should  be  halved  exactly,  but  thick 
nesset  and  diaoelen  would  vary.  If  yon  an  goin 
to  make  an  engine  on  this  type,  the  beat  way  wi 
be  to  proprose  queries  of  puts  ia  detail,  and  I  wil 
answer  them.  In  refetcncs  to  the  cylinder  on  i 
24  of  Vol.  XLT.,  where  the  thickness  is  giTm  a 
]',iii.,  it  the  bore  wen  reduced  to  Ifin.  the  meti 
thickness  ahouU  nut  be  icduced  pioportionall] 
bat  should  be  Jin.  if  in  Iron,  or  ^,-in.  in  brass 
and  this,  of  course,  as  I  then  explained,  solel 
from  eousidentians  of  cauvmience  in  constrnctioi 
The  flangea  should  be  not  leaa  than  Sin.  diamatei 
which  is  alM  mora  than  half  6)in.,  what  yo 
kava  to  conaider  then  being  anSdenn  of  bolt  roan 
and  their  thickness  shonld  not  ba  Ma  than  Jii 
when  flushed.  T1i«  porta  will  not  ttzj  ai  tl 
diameter,  but  as  the  arta  ot  the  cylinder,  »Bi 
aaiag  the  same  nle,  will  te  20  x  -055  —  -IK 
Mjv,  or.  taj,  iia.  by  y^in.,  or  less  than  half  thoi 
in  tbt  3Jin.  cjlindrr.     1  ahonld  pnt  them  (in.  b 


[S626S.^-RolUd   Iron   JoUta. - 


including  due  proportion  of  web,  may  be  taki 
5  squan  inchen,  with  a  distmoe  between  oentr 
flsnge*  ot  9iin.,  and  with  a  span  ot  15tt.  a 
itrain  of  b  tuns  per  square  lush  on  the  iron, 
ilistribnted  load  is  10  tons.— J.  8.  C. 


UBABSWEBED    anEBIII 


,.ur  m>  Jrri  iriH  Iwi  etri-  i^  lUt.  tnt  mi  ntaf  MWa 
•IrjfiKfor  r*r  brnrjU  ^r  ilirir /rlhr  ttntiitmtri. 


.    Wateh  P.. 

.    Lonillhm  KKtiOfSU. 
Cutlar  Bns  IB  8lMl  Kealda,  40. 


UT8I.  Kin'nr.4U. 

KTM.  AniJnUofOenuaBavsr.MI. 

uru.  lIuuI;sfaiBtaBnBna«aai,Mi. 

HM7.  B*athigTsah.^att. 

BUST.  Aeeanulstor.  Ml. 

US16.  LiBtcts  Cuodmssv,  CM. 

OWM.  Klsatn  BOtir,  MS. 

<w««.  Cod  emuB  flptan  M>. 
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for  thb  dnatiatcil 


VUM  toplsT  an'  nutt  In  two  ny 

BOLdTIOlI  TOWI. 


1.  p-K  a  (b«t; 


jn  ths  pmblema  m  larllid. 

KOnOH    TO    OOKBlSFONDnlTS 

OotucT  loliiUaiu  to  MO^by^C.   HalUejobu  (IH 


beduiliif  1.  B  taksa  F. 
Tha  Boliitkii  Toonin  b« 

sag.    Sidatloiu  mut  bs  r, 


■olntliiii],  B.  C,  J.,  AtLDD  [botti  h 

toMl,  br   B.  Tins    [dinoj,    Jtei.    ...    <u»__- t^-. 

Swrnwy)  and  J.  B.  Pipei— lut  Cwo,  isooiid  lOlntloBii, 

H.  Hliggsow.— You  ■olatlon  to  931  ti  BBlaMUgfllU. 

BlTD»i.  GuH.-Yan  hETS  bacD  ontortDiuU  In  bath 
t  Bttunpti.    la  NO.  B 


K 


irlDiPiiDBtl,  thaKia 


"  BJl''  TonnuT  Oudu  betvwn  J.  Buaell  CWLlto], 
and  F.  A.  YloNat  (Bluh) 

t.  P-E<,  P-S4/  a.  KC-K  fifl,  Kt-Q  B  1/3.B-B4, 
B-B4M.  P-a  EC4.  B-KtS  'S.P-Q  B  4,  P-QRS/S. 

P-B8,KtB  S/T.P-aa.P-as/B  Caiti™,  BKKIB/ 
g.  P-B8,B-ES/10.  Q-Ktai,  F-EBS<a)f  ll.BtalOa 
BUl.PUkM  B  /  IS,  Kt-B  *   '-'     '"'  "  '—   "-"   • 


Kt-Kt>  ILKt-BiU],  F-KKt  4  /IS.  Kt-B  S,  Kt-St  S 
[.)  /  IB,  K-B  1,  P  K<  •  I  IT-  Kl-Kt  iq  (/)  P-K  B  «  / 
l8.  B-Kl  6,  P  t<Af  P  •  19,  Kttakei  P  at  K  B  fc  P-O  4  / 

SO,  P  l»l     -  -  ■ ■■ '■■  "  '-'— 


»k««  Pl/I,  Kt-Kt6;ch]/Sl    K-Bh    k.Qtn 

i4.K){i),  K-Q»/M.t-BS(tl.«B-KBia(ny 

U.  B-Sh  (Mj.B-Bl/M.  O-S  4,  KtBT  (di)(«.ia 

taba  St,  K  teba  B  / 17.  K-Et  BS,  B-B  4  /  >8. 4-B  E 1, 

EiqVW.  P-EtB  U],  P  tnkMp  /BO.  PtakeiP.B- 

I  /  SI.  Kl-B  S,  Kt-Bt '  Sa.  Kt  take*  Et,  B  tafaa  KtJ 


la]  Q-aSiHiubMtai. 
(^]  NMooouuDdibU.      AlnwIrBlaak  hMOabatlai 

M  TheKtIa  m 

(dt  lUilaiuaL 
DotEt-Bir 

[•}  Blaokt  UumKn  ua  jan  inr  nutraoii  wnoaHaiiia 
aUa  to  Inltlkti  a  ittong  mCtMk. 

( / )  Homi,  met  home  ! 

Igi  Et-Q  s  kmU  bMlar  tiuta  tbu  balf  lug  to  dmlop 
Blaok'a  game. 

(A)  TU*  ibowi  that  E  (honld  hare  gaiw  to  B>q  on 
Iflhmon. 

l<)  P-BldilTllwtlwEtanTatoDoaiibettv. 

Ul  Uaalea,  u  P  dare  not  take  EC  ob  amonnt  of  p- 
tafcMp.    11u»M*ilUBO0bJMtlontoQ-K<. 

J  I)  BlaAkwiMiipthe  atlaok  witbritmt. 
ml  atlU  a-E  4  ?    NoM  it  P  takH  P,  P  t«kH  P  /  B 
HB,BtakMPiMt«. 
In)  To  inrlde  for  Q  U 
'*'-*~"t  dutM.  V  ' 

WUIalimlthnemo „ , 

part  to  tana  tha.BshtlDr,  which  had  been  better  left  to  th» 


[()  To  pn*«Dt  P-Kt  4  ;  bnt  It  oiablea  the  B  to 

ima.  and  InereaBO  th«  atttck. 

t(a-Bl(A},K-K3rQ  takea  BP,(B«] 


M  If  S-B  H,  B-B  B  (Dh)  /  E-E  t,  B  taka  B  (sb]  /  K 
<<  MK  •Ultaa  ftkat      takia  B,  K  lakea  B  /  and  BUwk'a  pawu  mart  win. 
'•totkadtoaAMUn  [»  A  baantltnl  moTe  and  decLdT*  ;  altoKeth'ranlr- 

•  (Muili  of  ahook      pijaa  to  White  iWhoHsaotid  0  laknB  (ofalT/ BUknB, 
hil  t-^iuiia.  ami  thiEtntonulntlDUta  wUkUA^>vina> 
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line,  which  is  84*3  miles,  and  is  accomplished 
in  1  hour  and  44  minutes,  or,  roughly,  a 
speed  of  50  miles  an  hour ;  and  to  the  run 
from  Altoona  to  Harrisburg  on  the  same  line 
which  is  done  in  3  hours  20  minutes,  a 
speed  of  39^  miles  for  132  miles.  It  will  be 
seen  that  there  is  nothing  in  these  examples 
to  compare  with  the  Great  Western  run  to 
Swindon,  77  miles  at  the  rate  of  nearly  54 
miles  per  hour,  or  with  the  Great  Northern, 
Grantham  to  King*s  Cross,  105^  miles  at 
the  rate  of  51  miles  per  hour.  In  long- 
oertain  that  railway  s  and  locomotives  haye  anV  distance  runs  the    Pennsylvania  Eailroad 


■OSBRN  BAILWAT  FACILITIES. 

ALTHOUGH,   according  to   the  adage, 
"familiarity  breeds  contempt,"  it 


IS 


eictraordinary  hold  on  the  mind,  not  only  of 
those  who  have  a  mechanical  turn,  but  also 
of  many  who  know  little  of  the  inner 
mysteries  and  study  only  the  time-tables. 
It  is  not  by  any  means  news  to  those 
aoquointed  with  the  history  of  the  subject 
to  ne  told  that  they  travel  no  faster  nowa- 
days thaa  they  did  thirty  years  ago — nay, 
not  even  so  fast  as  they  could  have  travelled 
\fj  one  train  on  the  Great  Western ;  but  only 
tnose  who  study  the  subject  are  aware  that 
no  sooh  services  as  we  now  have  on  our  main 
lines  were  available  even  twenty  years  affo. 
There  ib  at  present  no  desire  to  exceed  a 
running  average  speed  of,  say,  50  miles  per 
hour,  for  high  speeds  mean  a  great  increase 
in  working  cost ;  but  there  is,  at  least  where 
oompeting  lines  touch  the  same  places,  much 
endeiavour  to  increase  the  comfort  of  passen- 
gers, to  study  punctuality,  and  to  run  longer 
trains.  The  hiffh  speeds  of  thirty  years  ago 
were  made  wil£  trains  of  two  or  at  most 
three  ooaches,  but  they  did  not  pay, 
and  so  far  as  the  travelling  was  con- 
oemed  the  passengers  had  much  to  com- 
plain of.  Nowadays  railway  travelling 
m  Pullman  cars  and  saloon  carriages  is 
almost  a  luxury — at  least,  it  can  be  accom- 
plished with  ease  and  comfort,  and  the 
paeeeneer  who  leaves  London  at  10  a.m.  can 
DO  in  Glasgow  or  Edinburgh  by  seven  in 
the  eteming  without  feeling  any  inordinate 
amoont  of  fatigue.  If  heUkes  he  can  dine 
"without  leaving  the  t:  "in,  or,  if  he  prefers  it, 
he  oan  travel  at  night  and  go  comfortably 
to  bed,  to  find  himself  at  his  destina- 
tion  when    he    awakes    in    the    morning. 


These  modem  facilities  are  not  so  much  ap- 
nreciated  in  this  country  as  they  are  on  the 
Continflnt  and  in  America,  for  the  longest 
joomey  here  is  a  mere  trip  compared  to  the 
runs  which  are  now  made  with  regularity 
and  punctuality  in  Europe  and  America.  In 
a  paper  recently  road  by  Mr.  Bamet  Le  Van 
before  the  Franklin  Institute,  the  daim  is 
made  that  the  most  luxurious  travelling 
ia  to  be  found  on  the  Pennsylvania  Bailroad, 
wiiich  for  long-distance  runs  stands  first  in 
the  whole  world.  The  New  York  and 
Ghioago  "  limited  "  accomplishes  a  distance 
of  912*2  miles  in  twenty-six  and  a  half 
hours,  indudinp^  the  ferry  at  New  York  and 
eight  sto^,  which  consume  sixty- six  minutes 
—thus  giving  an  average  running  time  of 
&d*16  miles  per  hour;  but  that  does  not 
■atisdfy  Mr.  Le  Yan,  for  he  holds  that  if  the 
law  would  only  step  in  and  make  such  re- 
golations  as  prevail  in  this  oountiy,  America 
oonld  far  surpass  England,  for  here  the  law 
mesthe  conmaniei  oompilete  oontral  over 
Uieir  xoadi,  while  in  Amarioa  not  only  aze 
•harper  corves  allowed,  but  the  ocwnnairies 
are  compelled  to  run  thnr  trafaui  tnhj|eot  to 
an  aozts  of  zights  of  tceipaa  on  the  tnuk. 
Aa  tp  the  aueetion  of  sale^y  Mr.  Lalte 
wmtftfidt  ftrt  the  MlwtHnftli  fttff'  "^ 
ia  bait  nanafledy  md  to  xvn 
iMlect  teMM  it  fa  obH^  i 
iDBiiagida  AuounliiiK  jito  Mi 
way  need  in  AaiHioa^-oe 
loBiar  diifeHiaB  tbob^  ia  > 


j»"- 


or  tide 
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stands  "  first  in  the  world  "  because  no 
other  line  has  control  of  such  distances; 
but  it  cannot  be  doubted  that  if  either  the 
Ghreat  Western  or  the  Qreat  Northern  ex- 
perienced any  necessity  for  accomplishing  a 
rate  of  51  miles  over  a  distance  of  1,000  they 
would  do  it,  for  there  is  nothing;  about 
American  locomotives  or  rolliag  stock  which 
renders  them  superior  to  what  can  be  found 
on  our  first-class  railways.  Pullman  cars 
do  not  find  much  patronage  in  this  country, 
except  from  a  certain  class  who  frequent 
race  meetings  and  the  like ;  as  a  matter  of 
fact,  they  £are  only  in  the  patronage  ob- 
tained by  modem  saloon  coaches  and  ordi- 
narv  fiist-dass  carriages,  which,  to  the 
ordinary  Britisher,  are  the  essence  of  luxury, 
if  not  of    comfort,  on  even  long-distance 

i'oumeys — such  long  distances  as  we  have 
lere,  that  is.  The  running  on  the  Pennsyl- 
vania road,  however,  is  probably  quite  as 
much  as  can  be  expected,  for  within 
certain  limits  railway  speed  is  a  matter 
which  is  determined  by  the  fares 
passengers  are  prepared  to  pay.  As 
it  is,  on  the  portion  between  New 
York  and  Philadelphia  there  are  bits  which 
are  run  at  the  rate  of  70  miles  an  hour,  and 
the  whole  distance  of  just  upon  90  miles 
might  be  done  quicker  than  it  is  if  it  were 
not  for  the  fact  that,  with  the  exception  of 
a  few  straight  runs,  the  line  is  really  a 
series  of  curves  and  re -curves,  some  of  which 
are  of  rather  small  radius.  With  all  these 
drawbacks — 90  curves  in  90  miles,  the  total 
curvature  of  which  would  complete  10 
circles  —  the  Pennsylvania  line  runs  one 
train  each  way  daily  at  the  rate  of  nearly 
50  miles  an  hour  between  Philadelphia  and 
New  York,  and  it  would  probably  run  more 
if  there  were  passengers  to  foot  the  bill. 
That  is  the  gist  of  the  whole  matter.  Heavy 
trains  and  stiff  gradients  limit  the  speed; 
but  railway  companies  both  here  and  in 
America  are  prepared  to  run  at  higher 
velocities  if  the  public  demand  them,  and 
are  prepared  to  pay  the  price.  But  as  it  is, 
to  make  50  miles  over  a  long  distance  parts 
must  be  run  at  70  miles  or  more,  and  there  is 
not  much  likelihood  of  any  regular  trains 
beine  run  here  or  in  the  United  States  at 
much  quicker  rates  thui  can  be  found  now- 
adays. As  a  matter  of  fact,  railway  com- 
panies have  means  of  knowing  exactly  what 
they  can  do  at  given  prices ;  and  though  the 
Ghreat  Western  line  remains  the  same  as  it 
always  has  been,  we  hear  nothing  of  those 
last  expresses  which,  when  Qoooh's  8ft. 
enmieB  were  first  put  on  the  line,  ran  from 
PMdington  to  IHdcot,  a  distance  of  53 
mileB,  in  from  48  to  50  minutes.  Bunning 
speed  is  still  as. high  as  ever  it  was,  except, 
perhapSy  in  connection  with  the  train  just 
mantmnefl,  which  in  1847  rarely  had  more 
.than  three  coaohei;  for  time  is  now  lost  at 
'^^ham  owing  to  the  increaied  number  of 
n  m  (end  th^ir  luggage),  and  the 
le^^wait^"    It  has 
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of  speed 

Bientanowtwioe 

did  thirtr  yeen 
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ago.  The  high  speed  attained  on  the  40 
miles  of  the  Baltimore  and  Ohio  road 
between  Baltimore  and  Washington  seems 
to  have  led  the  pen  of  Mr.  Bamet  Le  Yan 
slighUy  astray,  for  he  speaks  of  that  road  as 
having  marked  ''many  an  epoch  in  rail- 
road history,''  and  as  the  "  first  passenger 
railroad  in  the  world."  But  the  facts  are 
that  the  Baltimore  and  Ohio  line  was  com- 
menced on  July  4,  1828,  and  15  miles  were 
opened  as  the  first  passenger  line  in  America 
in  1830,  the  cars  being  drawn  by  horses. 
The  first  railway  in  the  United  States  was 
one  of  two  miles,  which  in  1826  ran  from 
Milton  to^Quincy,  a  distance  of  two  mileB, 
and  was  worked  by  horses.  The  Liverpool 
and  Manchester  and  the  Baltimore  and 
Ohio  lines  were  in  reality  contemporary,  but 
it  was  not  until  the  utility  of  the  locomotive 
had  been  demonstrated  on  the  former  that 
it  found  its  way  on  to  the  latter,  the  first 
locomotive  for  which  was  built  by  Davis  of 
York,  Pennsylvania,  with  upright  boiler 
and  cylinders.  The  Baltimore  and  Ohio 
line  can  no  more  claim  to  be  the  first  pas- 
senger railway  than  can  the  Liverpool  and 
Manchester,  but  it  is  certam  that 
Philadelphia  can  claim  to  have  in 
Oliver  Evans  one  of  the  pioneers  of 
railways — a  man  who  foresaw  what 
they  would  arrive  at  within  the  next 
generation.  OUver  Evans  was  the  first  in 
America  to  starta  steam  carriage,  and  it  was 
he  who  stated  that  it  would  travel  at  such 
speed  that  it  would  be  possible  for  the 
traveller  to  set  out  from  Washington  in  the 
morning,  breakfast  in  Baltimore,  dine  at 
Philadelphia,  and  sup  in  New  York  on  the 
same  day.  Stephenson  said  that  the  time 
would  come  when  it  would  be  cheaper  for 
the  working  man  to  travel  by  steam  than 
to  walk,  and  all  the  world  knows  now  that 
Stephenson's  dictum  did  scant  justice  to 
the  railway,  for  the  cost  of  boot  leather,  not 
to  speak  of  the  expense  of  lodging^  and  the 
loss  of  time,  would  make  a  considerable 
item  when  compared  with  the  fare  charg^ 
nowadays.  A  workman  con  at  the  present 
time  transport  himself  wherever  he  is  wanted 
at  a  comparatively  small  outlay,  while  those 
who  can  afford  luxuries  can  travel  with  ease 
and  comfort  over  distances  which  were 
veritable  journeys  to  their  ancestors.  Be- 
fiecting  on  things  as  they  are  compared  to 
what  they  were  half  a  century  ago,  and 
remembering  the  pithy  words  of  Edward 
Pease,  **  Let  the  countiy  but  make  the  rail- 
roads and  the  railroads  will  make  the 
country,'*  it  must  be  acknowledged  that  we 
owe  much  of  our  prosperity,  and  nearly  all 
of  our  contentment  and  comfort,  to  the 
«  modem  nulway  facilities." 


EEVISW8. 

Elementary  Textbook  of  Zoology.  By  Dr.  C. 
Glaus.  Translated  and  edited  by  Adam: 
Sedgwick,  M.A.,  with  the  assistance  of  F. 
G.  HE.VTHCOATE,  B.A.  London :  W.  Swan 
Sonnenschein  and  Oo. 

WE  noticed  the  first  part  of  this  work  on 
p.  353  of  the  last  volume,  and  men- 
tioned then  that,  edited  by  Mr.  Sedgwick, 
Claus's  '*  Elementary  Zoology  '*  easily  takes 
first  place  amongst  books  of  the  kind.  The 
special  part,  "  Mollusca  to  Man,'*  is  paged 


as  a  separate  volume,  but  the  engraving 
are  numbered  consecutively  with  those  m 
the  first  part,  an  arrangement  which  has  an 
advantage  when  the  student  remembers  a 
sabjeet  l>y  the  number  of  the  illustration. 
The  view  taken  by  Dr.  Claus  of  the  position 
of  man  in  the  animal  kingdom  may  be 
gathered  from  the  following  sentences: — 
"All  these  peculiarities,  which  are  of  the 
greatest  importance  for  the  intellectual  da^ 
h«'^c&ot(msBii\i  ^  Tn3K^>  ^a!UD>S]K»\^  T»^gK^^^^B> 
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if  tha  abora-dfluiibed  dan  from  the  miii 
)  ordinary  maolune,  and  in  ordai  to  faoili- 
he  moalaing  of  this  claaa  of  vheela,  the 
:m  ittacliM  to  the  ordinarr  maduoe  a 
o  coiutrncted  and  anangsd  utat  it  txa  be 
«d  at  tan  angle,  lo  as  to  wwk  eitlieT  hwj- 


Ir.  TflrtaoallT,   or  tuagoiuJIr  as  nmy  be 
«d  f  er  withonnnng  the  pattemi  of  tlui 


or  bayond  the  oonTei/iwiu,  a  cone  of  light  oon- 
vtmn^  thitlisr  will  almoM  eiaotlv  fill  the  oanTBx 
with  light  coming  from  an  ISin.  mirror,  with 
the   condition   that   the    convez   ia    Si^in.    in 


We   hare    not    done   yet    with   magnifying 

gwei.   It  M  happenathat  we  can  get  two  vuoel 
r  it  which  givM  on  interetting  method  of  find- 


)f  teeth  from  tha  nnd.  The  mould  cairier 
I  ■ttaohed  to  the  alida  by  a  nniTersal  joint, 
t  it  can  1m  Mt  at  any  required  angle  with 
i  to  tlw  dido,  and  %  these  meana  helical 
•■•d  tooflied  wheels  can  be  moulded  by 
I  of  tlie  ordinary  moulding  wkmAWitta  Tti 
(MRU,  iritich  ig  a  ride  eleraldoii,  it  will  be 
tet  f£e  dide  A.  A  it  fitted  with  a  muverwl 
BB*,  Ste  former  part  B  of  which  worb  on  a 
al  aziL  and  the  latter  B'  on  a  horixontal 
Mttat  It  can  be  eet  to  more  diagonally  to 
ado  nquired.    The  arm  or  mocdd  carrier 

mHO  [mvided  with  a  dmilai  onlTeraal  joint 
in  tu  auae  purpose,  and  it  will  be  evident 
(7  ike  combination  of  these  two  aciverMl 
,  not  cafy  can  the  slide  be  set  to  move  to 
10  diagimally  at  any  angle  laqoired,  bat 
In  tte  mould  carrier  may  be  adiuited  to 
ennd  anide  with  regard  to  the  ilide,  and 

Hm  monfainx  of  helical  ipnr  wheels  and 
d  borel  wheels  will  be  greatly  facilitated, 
I  moold  or  pattern  can  be  oansed  to  sntei 
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By  Db.  EoiBtom-Piooit,  Y.KB. 

Oonatnutloa.  • 

ny  last  article  (March  ST,  p.  72)  the  word 

foons  "  is  omitted,  and  the  sentwice  should 

"The  small  conrei  being  2t'9in.  outride 


ing  the  TBloe  of  (x),  the  actual  di 
the  big  foona,  F,  and  the  littk  fc 
have  two  equattoni — 


Now,/ and  F  being  giren,  x 
ample. — In  my  CasHgiains— 
-  129:/ 


Then— 


28). 


T„      m 


28* 
6^" 


It  is  dear,  then,  the  focn*  of  the  0( 


the  Vg  mirror's  focus  F. 

In  designing  the  Oassegiun  sei 
indisiwiaable. 

1.  i!ha  diameter  of  the  oenvoz 
equal  the  diameter  of  aperture  ii 
and  be  abont  one-rizth  w  it. 

In  my  CaMegiain  I  ordered 


i,  and  16tn.  These  had  all  to  be  adjusted  to 
erant  positions,  in  older  to  throw  (he  final 
image  ISin.  behind  theapertora  in  the  paiabolio 
mirror.    The  f  oona  F  of  this  latl 


isl^E^ 


In  focamng  with  the  40in.  oouTez  by  cklcn* 
latioD,  the  eyepiece  has  to  be  shifted  about  14 
timee  faster  than  the  oonvez — i.e.,  if  eonvez  ia 
tocuaeed  l-14th  in.,  the  eyepiece  most  be  shifted 
above  lia.  further  away.  Some  bean  oalcnla- 
'*'    ~  leqtusite  for  determining  the  iwnlta 

in  the  socompanying  teble.  I  now 
•prooeed  to  the  interesting'  question — the  eSeot  of 
slight  movements  in  focnssing  with  the  convex 
mirror  npon  the  position  of  the  eyepiece. 

The  OtUMg*  ot  Foous  In  Oaaaevralna. 

The  Caasegrun  can,  in  my  opinion,  become 
highly  popiJar,  espeaally  in  matriunenta  of 
lai^  size.  At  the  present  moment  I  propose  to 
refer  to  on  untouched  point,  the  change  in  the 

convex  mirror,    f  take  a  case.    Let 
A  F  be  ridereal  fosns  of  ecoeiTe,  12eiii. 

sideraal  foeos  ol  convaz,  Win. 

■tanes  of  final  foons  bom  oonoaTe,  lOZin. 

■tanoe  of  oonvex  soifiM  to  ooncave,  99}i&. 


A/'di 
ABdl 


T       A  B    F    / 

At   lOTin.  for  Bf  tha  ratio  ot   the  vari^ 

tioa  of  the  porition  of  /'  the  final  focus  for  a 

ffrea  nuUvariatdonintheporitionof  theoonvez    ' 

^is  1  to  ^^.    Whan  B/'  reaches  the  valna 

liO,  Qie  ratio  becomes  1  to  16.  In  otharwords, 
the  position  of  tJia  ocmoave  is,  as  to  speak,  IB 
times  more  sanritive  than  the  eye  focus.    At 


Cnni  or  nt  mKBi,  oi 


■K  A  dncATa  Of 


present  this  state  of  things  requires  the  small 
convex  to  be  moved  in  change  of  focus  1^  means 
of  a  distant  screwed  rod,  or  cord,  as  in  ue  Mel- 
bonme  monster  Cassegrain ;  but  it  may  fairly 
be  ai^ectcd  that  the  toa  may  in  time  be  brought 
to  auch  a  position  as  may  permit  focussing  by 
the  eyepiece.  I  have  indications  ot  this  deair- 
aUe  result  already.  Is  the  achromatic  telescope 
it  is  well  known  that  any  inebracMat  whose 
focus  is  not  sensitive  to  the  l-bOth  of  an  inch 
change  in  the  porition  of  the  eyepiece  is  of  no 


TAioiiia  Vow  0*  1 


la  FooiL  CEuan  MB  TAIUTIOn  IS 


liidus 
B/. 

W 

Con™ 
FooosF 

FMU 

Diit.t>» 

tWMD 

AB 

1 

AH. 

Buuau. 

1 

lOT 

ice 

<» 
to 
u 

u 

.a 
1 

SI' 

MIB 

n-u 

m 

S9;*r 

na> 

«0 

W 

40 
40 

s 

SMS 

if 

W'4 
SB'S 

m 
w-i 

141 
14-8 

T 

Hw  ajt  foaiuyi  !•  OlipUiBd  ISl  tbnn  is  miuh  u  the  iwavn  (or  thU  nlns  of  A  B.  tha  dirtuus  bet  Hem  mimn. 
power  wHTb*  Incnued  to  110  at  tha  lart. 
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II'J  Illicit 


I  hiir 


nuiitlwr  iif  tlwi  ililTriii'tliin  winipi  priiwin 
•Ur  iif  llii>  miinJ  mii|riiiliiil<i  nui  Iw  d 
•'hitHii^l  nillin  fi'Ty  iirarill  tifciiniinft  din' 
lh<i  i'vi'|iii<i'<>.  1)1  nil  iiMtrumnul  hI  h 
.iiMtily  Dim  vkIiihIiIk  txiil  <>l  moltiHl  l>i 
■liiltiiili.'ii  limy  Ih>  n]i)ili«il     )iiil  nl  pniifv 

tlO'  Mll-XllXltllllll  WIHlllllT  !* 

Th<<a<>  ililli>n>iiivii  jiiit  iiitii  nmnd  niim 
Ji:,  i  :.  .'S.  aw,  ;l(i,  Willi  siMOMmd  JiKii 
0-1  nmrlj,  ■litiwinK  thiit  li/'  iiiRrwuHM  i 
nptiml  liniKTiiwiiin  vi>ry  lioiirly  li^  thii  i 
an  ini'h  li>r  Ilii>  iHinii>  iiii'n«iiii  (it  diiUnm 
Uu>  iMiivi'i  mill  thti  tiiriiii  <it  tlin  bift  niii 
0iHu:«vi<>.  WliiH'voT  wiiihiM  til  li^ntthu  } 
MU«  i>t  hi*  I'uacRritiii  ii)ii>iild  iiiiviir  Imi 
till  ho  lu*  triiHl  «  (iiiinidiiraliki  numbor 
Tp\ra  ^(lainrt  i>lii<  RlitmlaTd  juimliulin  i 
whioh  i-nn  W  HBu'ntiiilly  tmtul  ns  a  Noi 
1 ^  i^j  iliffon'tit  convu«iM,    The 


>ll-h.'S  \\w 


kImi 


titv  iriih  nliui 
ihif  fair,  llu'ii  that,  (ill  ho  olitemH  n.  m 
■hrmlu'ii  t>>r  vhitii,  01  for  colourod  lifi 
Ihp  Oiwi'iTTiiin  wo  hnvo  only  to  dual  w 
abemtiv'n  of  hiimogviiooiii  ray*,  nnd,  t 
(Wiitlrctini;  oycpioctw,  which  thomiitj 
jMplyaltlitWwithoptiniloiTOT),  thai 
»  k>ni>  itliua«t  ontirolf  ol  "  mai 
the  ourTf*  ot  the  DiiTTon.  A  gruat 
.^  ji'RihitMtidti*  imu'tiiwlly  are  ] 
T.>  mitt-h  a  ronvrx  to  a  niyan  cor 
k  diAii-.ilt  attair.  It  wa  pIunRo  ii 
virid  phimomima  givi-n  liy  aolar  diaca  iiip 
Jan'-araK^airliy  ipldnlidtoLncopcB,  and 
I^  niMtiM  ot  <,-tuu)RO  in  tho  diSmctic 
diKv.-verxV.r.  K<th  within  nnd  outiidu  I 
f.val  p.-:b;  ,^  cviuve  ol  philoaophy  duri 
tivouTiiV^  tpringi  1  do  not  again  deairu  ^ 
iak<-',  J.  ubtl^aa  we  mar  arrire  at  (trong 
■iju  finoTaaruam  ourfavoDiitomiiTon. 
^-.:T|s.i#r  a  uuall  Ions  of  tho  inl  ot  an  in 
ifCAh  ^TM  splendid  retult*  plnnid  to  th 
wi;±  :he  tun  briUiantlr  shining  upon 
i-K^Ten-ea:  diitani.-« — niiyiLs.  or  inoro  (C 
Vj*«,  pnlrn  l.iOI.  U'eyond  lUyda.  ot 
I  hATi-  toDod  tho  ti'iTostriAL  nidiatit 
w«i=:-.iiT  •.'urT«nl:f  exi'osuToIy  annoy! 
■Mp:  IE  :h«  early  part  of  apring,  o 
Uat.  Piylieht  testing  ia  then  a  ] 
— M^weez  i>  and  Id  a.m. — after  that  hi 
•oUr  heiii  AOMi  too  much  radiation  i 
KJ^tn;  undulation.  I  believe  G 
C^.iee  :hf  hoar  ct  1*  a.m.  tor  solar  spot  C 
t:::ii5.  ..nd.  a:  that  time,  the  air  seorns 
;oxj>iri*iTi:Iy  still  and  tree  from  beat  ci 
Thea  i(  the  time  to  te«t  the  focal 
wwa$h:  by  (Ught  to<al  ditpUcements. 

iT-  !;r  .■.•.ItiUH'll.') 


;bf.-UGwi 


THE  XTTSICAL  8CAL18  OF  TA1 
HATIOVS. 

4  LOXu  iMd  elaboimte  paper  on  the 
r\.  foalce  of  Vaiioiu  Smtiata,  wai  lead  I 
^T^  taf.n  the  Sjciety  of  Aits,  by  Mr.  Al 
J/TIj^  F.B  S.,  bat  we  can  affonl  apMS 
eztncti.  The  papal  will  ba : 
e  /.'.'^j.'ot  the  Society,  andi 

^ .    aaner  that  ii  entinlT  new,  w 

hum  fmttead  tofdher  only  by  uborioDi  i 
^  has  be^  CRasLted  in  a  nOTcl  shapo 
Bla.  sKiud >T  llr.  A.  J.  Hipkiu. 

Ia  =LT  ■-  Hs^zry  ot  Xosical  Pitdi."  I 
"  tte  pyi-  ci  a  BOE^  note  to  be  the  no 
^Kbi*  :e  x-=iiMt  Tilsmtiou,  backwards 
viria.  B^se  is  mii.  seccnd  by  a  paitie 
^^■'>  ^^  s.:Qe  a  i^tri  :"  and  I  gave  a  foil 
:(  :m  si'tiioiiM  tr  w^leh  ?'■-"'  ii  asjertair 
l^w^i:«.  V^  ■"  -f  asniiwilljloi 

-/y r-'-r^i  ixK.  a^^  cwB  pilfh.  and 

pKa,:*/^  :taa '  — '  '-—' 


lln^t  tr.  tl.tt  ir':vii  U4  dm  Ur^vt  pitch  nam 
FHB  tha  scalA  'A  tb*  iiMraant.1,  fi  jb  wbun 
lad  tka  nntw  oaed  f ',r  any  p-jc*  bt  BMC  fai_ 
the  leafe  'A  that  ci-.n^.stL'd.    T^  wiwd  mla 


iwlr  meaai  ladi 
idadgiva  Hi  these 


i     th*    B 


.    «ed£cg  by  defiail* 

._«..  An  intaral  betwan  aav  two  notes  ii 
muatioD  if  Uu  disUow  ra»r1  onr  in  pry- 
ing from  tbe  Cnt  not*  to  th«  leeiMid.  It  is 
lured  pT',p*r1y  by  the  rati-,  of  the  imallcr  piieh 
iKi  f.  th«  Urgtr,  'jr  by  the  fra^on  t'.Tm«i  br 
ling  the  larger  by  tlw  smaOn.  When  the** 
~  -- ra  known  for  each  iiii  iiMJis  pail    ' 


a,  tor  r 


il  thenei 


Dg  the  whola  *csls 
B.  Claariy,  it  wa  ai 
llation,  that  the  lowest  notii  mikta  'una  libn- 

in  a  aaoond  (which  ooold  net  be  heaid  as  a 
),  the  ratioa  mentionad  woold  gire  the  ooiTa- 
(ling  nnmben  ot  Tibratioiis  lit  aa^  note,  aad 
>  all  mnltipliad  by  the  rsal  aodible  nombai  of 
itioni  in  the  lowest  note,  would  give  the  ah»- 
pitchea  of  the  actual  notea  hsud.  Tbaaentioe, 
rfore,  are  tbe  important  matton  to  aaontaui, 
thn  are  said  to  giTa  tbe  rslatiTa  pitch  of  each 

in  the  scale.  Ttae  abaoloto  nunbin,  which  is 
t  engaged  my  attention  last  time,  an  now  of 
I  oonseqaence.  We  do  not  want  to  know  how 
me  in  any  partiealar  Ditch,  bat  how  to  too*  at 

pilch  whalerei.  Hence  it  ia  tbe  law  which 
[mines  the  nlatiTs  pitch  that  wa  wish  to  flnd, 
a  utber  wonli,  the  lyitem  of  ratios  or  ot  their 
f alents.  Now  these  ratioa  courey  no  ocoeeption 
teTflrtotbemnsician,  who,  wjthoat  oonsidaiBhle 
uotiOD,  Uku  attach  no  muiical  meaning  ta  snidi 
•  «2:  3,  3:  1,  4  :  5,  .^:  G,  G:  T,  7:  B,8:  9,  9: 
ndso  on.  HsDce  iimeother  wayof  ezpnsiing 
I  if  —-"——]-  eapecially  tor  daacrihing  aoalea. 
ill  not  be,  perhaps,  too  great  an  asramption  to 
■upposa  that  STcry  one  present  is  aoqualntad 

the  pianoforte,  and  knows  that  it  i*  dindad 
sets  ot  tones  called  oetaTes,  and  that  than  M« 
re  digitals,  or  finger  keji,  to  each  octave,  sann 

and  white,  five  £ort  and  black.  Bat  perhaps 
f  one  may  not  know  (as  he  onght  to  know)  that 
ibject  of  tbe  taaer  is  to  make  the  interval  (or 
ition  ol  diitanoB  or  aaoent)  between  any  two 
I  answering  to  any  two  adjaaent  finger  keys 
ighout  the  matmment  pcedael/  the  asms.  The 
a  he  SQCoeeds  the  better  the  toner.  The  nnilt 
lied  equal  tempermnMOt  or  taoing,  and  ia  the 
m  at  present  used  tbionghont  Europe.  For 
lurposes  ol  measurement,  I  mult  assume  that 
— »  ha*  locceedsd,  although  I  »m  iMHind  *~ 


and  It  is  only  of  i«oa^  yean  that  theaa  kads 
wm  toond  to  be  iiTmsly  proportioDal  to  the  lU 
nub«no«tbsnolBLandth«nlfaaaapildimMt^ 
whiA  ware  upligabl*  to  all  mosisM  •ounda.oi 

not  to  thoas  of  sbufi  only,  liwa axdansb 

emflajed.  The  pswipplyjiut  named,  that  ttifia 
Dsmbaiof  notea  an  invunsly  propiltfonal  t£  Ii 
leogthof  itriogsjwadQcing  theais,  iiiiTiiitiiiirtdi 
■miislna  only  for  a  baarf  perteetljfleilUiMl 
Ja^^e  iiisHiiJialii  al  Hna,  '■-■■t*^  by  ■slIiiiiaiUBl 
I,  aad  any  ansmnt  to  divide  *  raal  rtda^  d 
DC  eatgol  bj  bridge*  or  frata  faila  /or  nmhI 
a*.  In  the  eaae  of  frets.  Iha  pHMOrs  at  Oi 
finpr  behind  the  ket  mneaaa*  th«  tenilaa«f  b 
atnng  and  Iflereues  the  pitcdt*    Tlua  airsamihBi 


ha*  Terr  high  frets,  so  that  tb»  pnsMi*  ol  t» 
finger  beU^dUMlntouiaaaar  niii  tha  ^tAdl 
thsDOlebra*eaitone,that  islOQ   iwh  or  mmL 


Erenin ttwnodetngiutaft _    .. 

'  [peoed.  Saiee  &e  le^^  of  tha  •triM  lit 
principal  intervals  can  odIt  be  Isfmsd  aSmr 
** ;  and  it  nmainsd  tec  qofta  raoMt  ofa^rva^ 

J  aa  Hslmholta,  to  estabiiih,  briaMBioisi^ 

Bt^una■b^  that  tbe  aetasl  ntlo*  in  Tifcatianil» 


Thus  it  waspaasEbtetohaTaathBoryall 

Tha  theory  iBpHad  exact  oeeaaanuMi^  all  vv^ 
well  tor  tnatfwJniHit  -makin.  bttt  not  lor  Baritsai^ 
who  hava  only  oo«  atandard  to  n  bj— tbik  en 
ear,  that  is,  tluir  own  appradatiaa  «(  intKisI  b 
relativa  pftA.    Some  maddana,  like  tha  lodlH, 


that  n 


aver  has  aa  yet  suooeeded  |isr- 


Then  we  say  that  the  interval  of  an  octave 
rided  into  twelve  equal  intervals  called  eeml- 
1.  Now  I  molt  go  a  step  farther.  Suppose  a 
1  made  of  such  a  gigantie  sise  that  we  eonld 
pose  99  smaller  finger  keys  between  any  two 
'asent  existing,  and  that  we  could  tune  ttaeee  at 
tly  equal  intervale,  called  oents,  so  that  100 
I  would  form  an  equal  leniitone.  It  is  as  well 
mow  at  once  that  thii  is  impossible.  No 
has  vet  succeeded  in  hearing  the  interval  of 

1  the  interval  of  two  cents  reaulres  very  favonr- 
cirounutanoes  to  perceive,  although  five  may 
aiily  beard  by  good  ears,  and  10  to  20  ought  to 
it  once  reo<wni*ed  by  all  iingec*  and  tnnan. 
m  tbe  two  notea  are  Jplayed  at  the  same  time, 
)  2  oent*  make  a  diatinot  difFeronoe  in  eon- 
noei,  and  6  cents  are  felt  to  be  out  of  tuns, 
tuner  has  eoMtantly  to  daal  with  intervals  of 
I  2  to  22  centa.  and  he  oorreots  bla  eat  by 
Log  the  nolee  twsther.  If,  then,  I  aay  that  a 
liu  bterral  ha*  310  cents,  I  mean  that  It  oon- 


10  CI 


I,  im 

ones  (counted  by  the  keys  on  a  piano) 
or  a  Terr  little  more.    But  how  are 


rtained  from  the  absolute  pitch  nombeii  of  each 

_  ..    _- — ...J  meettalued  by 

{  lengths  of  two 
;,  whan  they  are 


musical  st 


<sot  tha  same 

lisOQ  with  tha  t ... 

rate  monochonl.      Having   found   these    two 
iMTS,  the  discovery  nt  the  number  of  cents  ir  ' 
I  matter  ot  aiithmntic.     When  the  numbers 
I  have  been  aacartained  by  tbe  prooeaa,  a  aca    , 
lb   I    particularly  laava  unnamed,  is  written 

b.  270  303  357  411  470  510 
nia  I.  ilA  II.  2K  III.  241 IV.  Ui  V.  24U  1'. 
ims    0  i-JS         484         TIA        960     I.'IOO 

)  I.,  II.,  jtc,  an  ths  notes  of  the  partiealar 
>.  of  which  aie  here  fiTa,  I',  being  the  natave  ot 
Tna  Damberi  between  theee  uDte-iymboIa  show 
number  el  centa  in  the  interval  from  uue  to 
other.  Tha  nnmbais  uadar  Iham  show  tha 
iber  of  cents  in  the  interval  from  I.  to  the  note 
uestioD.  The  number  aboTe  is  the  absolute 
i  number  of  tbe  note  *i  already  defined, 
be  number  of  TibratioDs  which  it  makes 


eventhinc  ds*.  ^a  amnd  of  m  fourth  wu  w 
tectiy  well  known  b>  MBfcn  and  lyrists,  Icagks. 
foi*  it  waa  diastmiad&at  tbo  whola  length  el  ■ 
stfiu  aad  lhm-qaait«a  of  ila  lauth,  wks 
plneksd,  voold  giv*  this  Tsiy  iatarraC  B«t  H 
tOwad,  Ihacnj  faOmred  ruidlj,  and  ii' 


npodiata  ^  meaanrement  and  Ml 

the  bit,  and  leave  everything  to  Om  jalgmMtd 
the  ear.  In  Ibis  county  wa  are  fa^&st  witt  ft* 
ptanofort*,  harp,  and  violin,  all  ot  whisk  uu  taari 
axGloaivaly  by  ear.  For  the  barmnnlaia,  W**! 
"baats"  am  available,  bat  Uiey  an  nwy  mm. 
On  the  Mmtrary,  organ- tone**  an  »oen*tOMidt»* 
rongh  appniiliriion  ot  the  oeenrrend*  of  IMb,  bat 
few  of  them  know  the  exact  nnmben,  or  ladHMBi 
how  to  employ  them  properiy.  Heoe*^  M  ■•  M 
expect,  toning*  by  ear,  or  thja  aetual  hum*  ftiJinal 
In  tbiioalel^  a  tuner,  eeUom  or  newrgiiefM- 
d**ly  Um**  intervals  which  thaorw  Ian  dim.   B 

•rry., ,_...._  •  •Ti,t*JingMMiviifcii« 

bow  weClgaedbdU 

fauwrioonldtone.  Ur.  HipUna,  wholmi  Cm 
poenble  maani  ot  knowing.  My*  that  It  tAH  * 
quiak  man  three  yean  to  leam  to  liimia  idiiifiii 
perly.  We  miy  take  it  for  gnnled,  BiM,  (hit  Mrt 

impmporly  tuned.    Now,lnaitetil*l 

which  I  have  to  oammoBlMto  to4d|kl, 


F<x  Graaee,  Arabia  and  Peru,  IMb  Md 
Japan,  beatln*  exi*t,  (dving  tbe  Mala*  ManwlM 
aocnrataly :  probaUj  uki  tor  China,  bat  th«  w«n 
not  *oo***ible~  to  nuL  Where  I  eonU  And  ftv 
conohed  in  intelligible  language  [veiy  tvlM 
-  ginggenerallythemle),Iwa*f[UdtDfUlowa*B, 
I  theyibowed  wbatthbaabearahle  to  jndgiea- 
dered  tobealmedat  intnning.  BntthatnaliM 
aocumta  nnmbert  are  eon 
,  with  Pecda.    Indian  t 


a,  la  uuno,  u  -lava,  ana  u»  vaaoa*  mnp 
utriMithKawMnoOuuttMeidde  bmt  th*ia> 
inwnt*,  and  perhap*  (a*  at  the  AqoariaB  ia 
___Z, thalnttna&malKxkititian of  ISt.andas 
JapanaaeTdlam  in  ISSt),  native  BMleal  DHteMi 
on  a  visit  to  England.  Now,  any  mnriNl  JMha- 
mant  on  which  a  native  oan  pla*  to  tbe  ebwai 
famishes  a  sat  at  notes  aetaally  predoead,  and 
these  oan  have  their  [didi  nnmbara  determined  >ilb 
more  or  Ibh  certainty.    Intbi*  way  I  wasfortonsti 


Chinese,  andona  Japaneae,alli«eecdad  in  nuBMra 
ot  Wbrationa,  bv  tbs  kind  hdp  ot  Mr.  mpkiaa. 
Instruments  wilhoot  a  native  perform**  *sldan 
record  themeelve*.  Wind  imtnunenta,  ik  eioM 
requin  a  native  praotiied  mendan  l«  blow,  beeaoM 
the  pitch  can  be  greatly  varied  bj  the  atyle  at  Uv- 
ing.  Stringed  Instiumenta  without  Ireta,  or  with 
movable  f nts,  an  also  ■iiilblina  withont  a  satin 

Slayer.  A  stringed  instmrneat  with  fixed  fitb 
ikatheordinary guitar),  ia,  to  a  eertain  exteit, 


properly 
he  obtained  Whalp  of  > 


oelave  (aa  on  the  guita^,  I 
vitnating  Itngtba  of  the  diiiiga  fiiiM  tte  briait  to 
tbe  edge  at  the  bet  Mxt  to  the  hiidga,  wa  aaa  W- 
pioxiiEat*  to  be  relative  pittk  of  tt*  mbU  el  lai* 
which  woold  be  prodnaed  by  ■eM*gnp  ttw  *^ 

'■ — -rt  ■M  ig 

.wnld  t*ohab^   dinar  fa^    «■■  f«li^MI  l> 


120 


BNGIilSH  MEOHAJna  AND  WOBLD  OV  SGIENCIE :  No.  1,046. 


Apkil  10,  IBBS. 


fn::i,  likr  mkltAK.  niidilj  undfTKOca  Iho  alcoholic 
but  act  til*  uatour  frncnitatipu.  U>ltoM  bting 
lew  p;<wnfiillT  iirrrt  thui  canp  ngar,  »  gre&tar 
duvititT  ii  111  mil  J  to  imottii  Uu  puddinc^  If 
tfcr  nr  fttrrb,  mnolina,  iign,  or  t&pioea  Iw  fint 
pot  in  tke  dirh  bj  ibfU.  and  pUcad  in  ths  oven  for 
ao  hour  (t^kiuit  ni*  Dot  to  b«T«  it  bomt  by  ths 
orm  b(iii|i  t>K>  bot).  not  onlf  >n  the  itatob  osUt 
csvkfd.  but  >  Milam  ronrvniou  ot  tha  itaich  into 
4extriiv  t«k(a  placv.  II  to  ^it  be  thra  mdded  an 
*qa>l  qcastitj  of  gfronnd  malt  and  aoHM  hot  "iHr 
yumcd  ra.  and  the  diih  b«  allowed  to  itand  a  tew 
BiBotM  brfLii*  bring  put  into  the  oTan  again,  the 
diiiteM  ol  the  naJt  acn  npon  the  fMina  and  ooo- 
Tnti  it  into  dfxtrine  and  malton.    Dextrine  and 


8cdi  a  pnddiiig  ii 


■  nqoihnf  Karael;  anr  digaetion 


it7,    inch    a    padding   ii 
and   malt  ma^  be  uUed 


fpcdallr    nilable. 

V.fnA    milk,    a 

ia  caen  of  icate  ditnte.  Baked  Saar  paihape 
mxt  better  irith  mrat  brothi,  to  which  it  gi*M  a 
hi^  f  ocd  Taioe.  ;\r ell-baked  flom  reqnirM  bat  a 
tsodi  of  HliT«  to  render  it  aolable,  and,  added  to 
meat  broths  and  gravy  loupa,  rwiden  them  tctt 
ntritiTa.)     Malt,  being  iweet,    gOM  battel   with 


a  gmt  Di  a  food  which  being  all  but 
it  ct  the  digotiTC  act,  ean  be  moat  nn- 
mfdoyedinthe  aick-room.  Beef-tea  (which 
J  naraelj  %  food)  vid  milk-asd-aaltierwater 
U  upon  the  palate  of  the  fiek  pawn,  who  cra-na 
'-attj  Jntt  ai  do  he«lt]»  peraoni.  The  adoplian 
ot  gronnd  malt  aa  a  food  will  aolTS  for  oi  one  or 
two  knotty  qnettiani  connecttd  with  feeding  people 
•h«  tbe  digestive  power  ii  feeble.  Drioki  like 
Itmnnde.  made  with  malt  instead  of  csne-angai, 
wwM  not  cniT  not  go  lour  in  the  month  and 
vtcoach.  bat  would  contain  iciDe  phoephateH  and 
■vlnhle  albnminoid!.  and  ki  form  a^^rable  berer- 
k^^in  pjrexial  itatei.  The  manr  malt  eitraeb 
9:«ln  the  maikat  are  well  adapted  for  nich  end. 


glan,"  of  3S  ot  U',  that  ii,  contuning  33  or  eU  per 
cent.  Mlid  ulicats  of  aoda.  Thii  aolution  ii  readily 
deeompoeed  by  addi,  even  carbonio  aoid,  and  gela- 
'-' — I  iilicio  add  ii  Mjpaiated  from  it.  It  moitbe 
therefore,  in  weU-eloaed  Teaeli. 
meront  wayi  hare  been  niggeited  to  ntiliaa 
iillcata  ot  Boda  for  a  variety  of  poipoae*,  bat  pro- 
portionately fev  have  bean  founa  pnotioal.  On 
'  "lie  fact  thatnliimtaofiodaiMnverti 

pomurabttaaceaintoahardnHM, 

and  ttiat  it  forme  a  itone-like  bmm  with  eanitio 
'  ilakad  lime,  it  wai  enppoaed  to  allow  of  the 
employment  of  boildilig  material  of  Inferior 
quality.  An  architeot,  however,  will  heiitate  with 
dgbt,  to  oM  material  whl<jk  muit  flnt  be  civen  the 
—  listance  whleh  it  doei  not  pouen  byUieaidof 
artificial  mean*.  It  hat  been  adopted,  however, 
to  lome  sitant,  ai  a  coating  to  give  the  plaitedng 
ot  honaee  more  taditanoe  aga&it  atanonlierie  if 
Exparti,  howcrcr,  objeot  to  tbii  wtge. 

sailed  attention  to  the  aliannufanoe  »ai 

the  groimd,  which  wa*  prepared  with  ailiute  of 
Boda,  for  the  firtt  of  the  oAabrated  treeooea  by 
Sanlbach  in  tbe  veatibnle  of  the  mnaeam  of  Berlin, 
i>  tmvened  l^  innnmeMble  oraoki,  and  that  in  aome 
portioot  of  the  painting  a  white  film  ia 
npon  the  paint.  Thie  ia  oanaed  by  the  tn 
tionof theeilicateotaodaintoaUaliDe  e._. 
which  untoward  dnunutanoea  rendui  alio  the  im- 
ation  with  eiliData  of  aoda  ot  ^oildiDg  lunbar 
olicable,  bacanae  the  wood  beouaef  by  it  num 
likely  to  rot.  The  aatne  i*  the  oua  with  mlicata  ot 
■odaptuatafor  iron,aa  they  rather  promote  than 
hinder  the  ozydation  of  tta  iron.  Only  aa  a  paint 
for  theatiioal — ^--,--  ,,  ,.—   'n- 


sir  intema]  condition  ia  due  to  the  eftovt  on 
it  of  the  molecnlea  to  leariange  tb 
coidance  with  tbe  altcced  oonditioa 


for  theatiioal  acenor,  rendadng  It  len  aooaanhlf 
to  ignitiaii,  ailicate  olaoda  haa  been  adapted  with- 


Aa  regarda  tha  oae  of  aillutaof  aodainthemann- 
faotore  ot  palm  oil  and  coooaunt  oil  aoapa,  thi 
opisiona alio  differ.  Inthia  mannfaatme,:M-40-SC 
par  oaut.  ot  a  35°  B.  aolution  ot  ailicate  ot  aoda  an 
added  to  the  hot  liqtdd  aoap  on  being  dipped  from 
the  boilei,  and  vigtaonaly  etiired  in  unHl  nearl] 
oongealed.  It  iaolauned  that  the  alkaline  eebaoaata. 

aolable  lime>ioap,  which  aettlea  opon  Ou  tianue  a< 
a  greaay,  yellow  maae,  hard  to  temofe  by  in juriow 
menhanlaal  opemtiou,  la  partly  daoompoaed'by  thi 

and  free  ailieia  add,  both  wUch  bodiet  are  eai^  U 
remove  by  rinaing.  Beaidel,  tbe  alkali  oontamei: 
in  the  aillMte  of  aoda  aeta  bj  looaening  graaai 
and  dirt.  For  thia  reaaon  it  ii  partionlailv  lecom' 
mended  for  wool-waahing,  giving  a  mnch  cleans: 
prodoct,  aa  ia  aaaerted,  than  aoap  and  aoda.  Ai 
another  advantage  itiaelaimed  tliat  ailicate  of  aodi 
does  not  oaoiB  feltioa  ot  the  wood,  and  can  tn 
wpliBd,tharetDre^atahighert«Bipaiatnie.  Silicati 
^  aoda  alone  cannot  be  uaed  in  <dotheB  waahins,  a: 
tha  illkie  Mid,  which  ia  aeparated  in  waahini 
altecti  the  yam  fibrea.  Thi*  avU  ia  to  be  remedial 
•—  the  commercial  ao  oallad  "  ~— .~~iM""  "'  ..i.— t 


[|  haa  been  long  known  that  glaaa  ia  a 
wsii  of  mlidc  arid  with  alkali ;  the  other  oom- 
Knaticxs  of  lilieie  seid,  however,  with  lime,  e.g., 
vete  icn?TTd  aa  nnimpoitant,  ontu  Prof.  Fnchi,  of 
H^cL  ihnred  'I'^IS;  that  by  the  fiuion  of  ailic'' 
li-jit  a  gla«-like  inui  waa  obtainable,  but  which 
•:^blt  in  watrr,  and  which  be  therefore  nam! 
'' wat'Vr-eUu.*'  H«  indicated  tor  ite  piodoetion 
'H.eliTisnli :— 4-1  put!  quartz  powder,  23  anhfdrona 
a:  la^  1  charasl,  laaed  together.  Liter  expanmmta 
woe  r-.aii*  to  rtplioe  Ih*  aoda  bj  cheaper  todie 
-■7-,>.-fi»^'r.i.  Kitchen  latt,  for  inatanoa,  can  be 
Sic:jmiK!«d  by  lilieie  acid  at  a  high  temperataie 
iLdis  tl:rre*cnoeot  iteani.whenwatei-ilaHaiid 
'u"ii'x~'.t(~  acid  an  focined.      Water-glaae  can 


Zu.:^'-;  ilkili.  Snch  an  amorphona  ailieic  add  ii 
ij,MiiXt  f-T  inilanct.  When  piilverizod  and 
beklnl  with  a  C'^acentnted  loda  lye  nndei  i  atm. 
-  ^^iMnn.itildluolTed  inthe.lje.  Liebigpiopoaedto 
iCipl'.r>'-^*"^<^^'<=''"''">°^'°'^'BB^flpo>ita 

^:.a  it  ^tki^F  (uie  tilicic  add,  for  the  prodocticn  of 

w^tci-glau.     Acciriiling  to  hU  method,  the  earth  ia 

£i>t  ca.:in(d,  in  order  Ui  licttioy  the  reit  of  organic 

=.a»ir  :  ti-e  tatitb  ia  then  completely  aolnble  in  aoda 

i^i  :   uily  a  »EbaIl  quantity  of  aand  renuuni  undia- 

tclitd  u.d  fi^itais  a  small  lediment  with  alnmina, 

ozloe  t,t  iKO  mti  lice-     715  paita  cinda,  caldned 

l>^  an  dii*:lved  in  five  timea  iti  weight  of  watei,  I  boiacite,  when  lieatsa  above  :u)d-  yi. 

aiA  biiUd  wia  -vi  taiti,  bj  weight,  ilaked  lime  ot    become  perfectly  ieotropic-    Aa  ia  now  g^eii 
■-<-"   "^    ■-'   -.=.'-    . ..t^li ilallaid,  Tachetmak,  and  then  lolloii 


however,  ia  nothing  hot  a  aolution  of  I  . —  

-  '    il  aoap  in  30  parta  heated  solntian  of  ailioat 
ida  3'J'  B.  1  altai  stilling  and  oooling  down  I 


OPTICAL  ANOMALIES  IN  CSTSTALl 
OF  THE  BEOULAR  8T8TXU. 


>.l-5  carti  quicklisie.     Altcithe  If  e  ia  brought.,  , ,  , 

evworaduilo  I'-O  ^.  wgt.  12(lpaita  foaeilnithaia    accounted  for  theae  optical^ annnuliai 
iidcd;  whan -i.-iljpartawatCT-glaaajelly  are  ob-    '  '"  ■*  '      " 

•ained,  ccntainiiig  i'j  to  IT  per  cent,  d^  adicate  ol 


t.  silicate  acid  and 


eniiot,  iuttaad  of  preparing  Iholji 

of  aodk,  to  duplcj  a  coneipondiug  quantily  o 
cauitie  coda,  and  bring  its  lolutioa  to  the  abovi. 
roncciitiatibO.  More  recently  ailicate  of  aoda  ia 
manufactoredframthefouil  ^rth, which  ii  foond  in 
Hanover,  u  followa  :  Caustic  aoda  lye  of  I '21- 1-24 
ap- ia  mixed  in  a  digesting  apparatua  with  •*i""-' 
with  >o  much  calcined  fomil  earth,  that  the  i 
ccntaint  1  part  Bodie  hjdiata  (or  2-8  parts 
eiiiii.  Ui:iJei3  atm.  steam  pieaaate,  tbe  aolution 
is  complete  iu  a  lew  honn  ;  when  the  lye  becomes 
iCOD  dirar.  a  dark  brick -red  sediment  bamg  throvm 

down.    Care  must  be  taken,  howavBr-f— ' 

of  silicic  aciJ  bo  eaiployed,  in  which 

liquid  ishardlj  obtamaW.     It  is,  thi 

poaible  to  i.roiluce  a  solution  ot  watar-glaaa 
sp.gi.  Kcauntioodalyeof  l-30Bp.ET.iaaaed,awal 
^/«M  aoJufiwi  of  122  Q).  gi.  ia  obtained,  which 
quirriBavly  a  xreekto  aettU.    Fiaelj  powdered 


teimed  **  paeodoeymmetry  " — i.e.,  uw 

certain  cryatale,  of  a  geometiioal  tom: 

grade  st  symmetiy  than  they  themae 

poaaaa.  by    oomplicated  and  lepeat 

Klain,  Krocke,  and  certain  other  Qem 

gista,  on  the  oontnry,  maintained  th 

peculiaiitiea  wen  prodnoed,  not  by  t 

by  a  moleenlar  disturbance  due  to  an  internal 

■Ion  CBuaed  by  tbe  irregnlar  growth  ot  the  crystal 

Klein  had  even  mcoeedad    in  proving   that  tl 

apFaient  twinning  lines'— the  bounda^  betwei 

' ' of  diffoient  optical  oriant»tion— oould  ' 

noTS  by  raising  ths  temperature,  and  t] 

interpistatian  put  by  the  aime  writer  on  the  inte 
esting  obaeoratien  o!  hUllaid  is  vary  important, 
oflMtuig  a  poeaibtemeanaot  lecondling  the  diEiera 
viewi  whi^  have  hitherto  existed  regarding  tbt 
anom^onaoptiMJ  phenomena.  Klein  suggests  tti 
the  fact  that  bnaota  bsoomea  iaotropic  above  2b 


C.  prorea  that  Qii*  anbataoce  ia  dimorphc 
orystallising  in  the  resnlar  lyatem  above,  and 
some  other,  probably  the  orthorhombic,  below  t] 
tampoatuie.  Tbe  crystals  most  therefore  ha 
becD  formed  at  *  tampeiatara  above  2GG'  C,  a 
hence  poaiaa   KNBWtricall]    the  leffiUi  abai 


g  enough  to  produce  a  pcofoiind  optaMl  dis- 
net,  but  ia  not  able  to  pull  to  piMM  fts 
■nine   foim.      Boradts  oyaUli  at  ordioHi 


, '  oyatali 

Bpgrateratniaa  are,  in  fact,  a  kind  of ; 
mpoaad    ot    optically    eillioitioait-' 


ia  the  legnlai  I 
s  originally,    at 


)  MMMlitt 


ams  veiy  probaUa  that  many  ot 
«  garnet,  analcibi,  parofakite,  M~ 
tiiui  diow  i^tical  propettiea  in 
dr  external  form  maybe  satil« — 
'  the  aasomption  that  they  ace  dimi 

Anothweuof  aobitanoaa  like  p 

lato,  '—-'"""-.  aiagonlto,  &a.,  whoos  opiiNl 
opattiea  at  oidinaiy  tnnpwatuna  ue  ia  {cdsgt 
oord  with  thssc  ciyitillinB  torn,  bare  h—i  sMWtt 
pable  of  taaaataiMKe ^  iuisiMaii  iir  lasniiaaa'  ' 
a  itMlt  wbaie  that  opfioat  piopertlea  ha..  _ 
^ler  giade  of  symmetay,  and  oonaequBtlr  an  no 
igec  what  the  fOim  would  requin,  cf^bott 
^odiMnUo  aiagonite  and  tnonoalink  liiadMliai 
loome  uniaxial  when  sntEoiantly  heatej. — ..laHri- 
n  Ifaluralitl. 

NEWTON'S    FKBSOCYANIDZ 
SSVSLOPSB* 

X  Xorember  of  last  year,  He.  B.  J.  Newtv,  «f 
New  York  published  the  foraala  «bm« 
tveloper,  whish  diflend  notably  In  ifa  oMspoMia 
onany  otheiingenenluae  Iw  the  l*>c«ngiMMr 
Olid.  It  waa  olumsd  foi  it,  ^ it pawsdaiaj; 
intagea  in  nqmiing  only  a  minimnsa  «apuHnd 
legate,  and  gave  full  dotoU  with  fi^jf 
amtj'iB ■hort,waa  a powefftal  jet  caoMltnla 
avelinier,  and  was  a  step  in  adTansaofnottd 
le  devslopsn  now  in  nae.  The  fonnlaMMfd- 
No.  1.— Water 9l(WWi 

Uwbonate  ot  aoda iSDpite 

TellowprasdataotpotMh  480     „ 

Sulphite  of  aoda 160     „ 

No.2.— Wat« SooBoal 

Chloride  ot  ammonium . .  610  pwaa 
Solution  of  one  diop  of 
E|SOi  in  one  ounce  ot 

water ■•      1  dnp 

Pyio(lcommsioialoanDe)  437  pant 
01  a  plate  S  by  i,  that  haa  reodTed  a  dnp^iIlK 
ipoauie  take — 

Water H  drachaa 

No.  1 2^        „ 

Jao   Water 7 

No.  2 1  "     .      „ 

thinking  it  looked  good,  I  detarminad  te  pn  it  i 
sir  trial,  uid,  judging  ttom  an  eaperiaisa  ct  it  ■ 
hotomimography  for  three  or  tour  months  I  b» 
rallaatiafledwithit.  I  have  not  tMlad  it  apaat 
leach's  potash  developer.noi  bar*  I  yet  be— abtofc 
iyitinlandaoBpBwork,buttorplw>to-mIaoga|H 
t  is  admiiaUe.  The  enoaoie  vp«Hi  ihutHMA 
IT  fully  one-thiid,  and  n^^re*  ate— dliy  j 
letail,  strength,  and  dendty  an  mmif  obtaaad. 
llM  oolonr  ol  the  uegativet  is  not  tbe  ake  Ui* 
ind-white  given  by  potash,  but  is  of  a  ^Mg  "W 
irown,  and  very  non-a«tinia.  Owingto  Ibis  fiA 
lanmust  be  teken  not  to  push  the  denlopnnt  Iw 
!ar,  or  unduly  danae  negativea  irill  lanlt. 

I  do  not  wiah  to  praiaa  thii  dareloMi  as  tta 
''best,''  seeing  how  many  good  daTMopea  an 
tlready  baton  the  pubUe,  aU  ot  wbiebjPMRf 
raoulta  wbeck  uaad  wUhintslligenoa ;  batlthmktti 
tettomnide  develops  hat  advaMtagea  In  elwi^ 
laas  and  beedom  from  green  fog,  M  ooinpMcdwlB 
ardinaiy  X710  and  ammonia,  and  ia  mors  powMWh 
mquiiiug  much  loMespoauieoI  the  plate.  DnK 
at  aold  weather  of  thia  winter  I  nava  fonan 
woik  exoeedingly  weU,  and  onitonlr  bringM 
brilllBiit  and  pluck;  image*. 

One  wori  of  wanting:  then  an  nm*  muasd 
platn  that  win  not  stand  this  devalopaE  withM 
EogglDg, nnlam bnmids benaad.  ThaaaiMmajM 
awl^platM  that  have  neeived  an  iiiuumh^ 
ponin.  Whm  I  Siat  tried  tlie  developer  I^ 
fogged  Images  on  aeveial  negatiTea  in  biwos»«. 
aod  felt  incUned  to  blame  the  platea,  bat  .As  thalM* 
that  on  one  01  two  from  the  aame  box  I  gotneg*- 
tivea  of  exceptional  biiUiaficy.  Tbeae,Iaft«wudi 
discovered,  had  received  the  coReotexpoauiv.  while 
the  other*  were  ovet-expo*ed  and  couM  not  haia 
been  Hved  without  the  use  of  bnnnids.  Altctthial 
found  it  best  with  eTeiy  jJate  to  atazt  with  two 
drops  of  a  ten-gnin  pei  ounce  eolntiaa  of  bnauda 
ot  ^aasinm,  incteasmg  the  doae  to  ax  or  eJ0{ 

drop*  If MSTj       Using  the  bnmide  I  found  1 

could  count  on  every  plate  tuning  out  ■  aaMSM 
with  a  modi  sboitor  ezponn  than  I  had  Mn 
accustomed  to  giTO— fnlft  one>thiid  laao,  txa  » 
aomsease*  perlipe  one-half— wUA  m  a  dsddd 
advantage  when  working  with  artjadal  ll^t. 

•  BrI.S.Ju>nas,lnthanrf«p>uMcJB» 


EMOLISH  MEOHANIO  AND'WOHLD  OF  SOIENOEi  H«.  1,04S. 


Apbil  10,  »U. 


1  ntumiAntti  h»- 

•kill**  RiTMlt.    liut  UiB  wmj  form  in  which  it  ii 
KtTNiintnoeitoilinir  withhow  muob  e>a«  •  rii- 

JwmtT  Mnphlat  tnioht  Imi  pnpuvd  •ipUlnlns  the 
laHttMUon  III  part  nr  ■  qilMrJcal  nrfkca  on  >  pUae 
\>y  d«  iliury'i  pmJ««tloii ;  tho  dittlnotloQ  iMtwani 
U«  true  mvricliui  of  aaj  slnn  itatlon,  and  a 
nuallfl  tn  tha  primfl  nnidlan  drawn  thTOngh  it,  Ice. 
D;thi<ai<)  of  photn-zlnoogTatih;  thii  mlfht  wall 
K>*  tiilHciMitly  flluitratad,  and  nt  ba  aold  at  tha 
Xiffra  I  name.  Ilajiand  npon  ft,  Tary  few  poi* 
■ewnn  at  tha  map*  would  tall  to  prarlde  themiMTM 
vrithiuch  a  luaful  and.  In  fact,  almott  Inditpcnt- 
-  *^'     djunot  to  their  intalll|«nt  amplofOMBt,     '' 


pUaa,  23S,  WO  ii  the  ladioi,  and  not  (be  A'aiwfCT- of 
that  oAit  at  an.  It  i>  qnita  eridcatlT  to  •mdond 
-,,_,«      .  _. "  lotthaBwion 


873,  Haj  9th,   «Udi   i 


laam  t 


11  flnt  time  of  the  extn 


extntorainaiT  poli 
oi  th«  Orduaooe  Deparhnent  in  inonuing  Om  M 
■f  the  mapi  to  cheek  "     ' 


behaviour  of  the  negro  manager  who,  when  pelted 
«*itli  briokl  hj  an  nnappreoialiTe  andlenoa,  ex- 
olalmad  :  "  If  jer  don't  leabofF  tiowlu'  dembiieki, 
X'U  nia*  de  pncM,  and  den  none  on  jer  can't  came 

in!" 

1  will  tr;  to  deal  in  the  beat  way  I  can  with  the 
«xtRmelj  modeat  rrqneet  of  Mr.  Arkwright,  pm- 
fwnd  in  qn«7  .^309  (p.  113).  How  many  hoiin 
<w  ano  daji)  he  anppom  I  am  going  to  ipend  in 
■•tling  tha  materiali  to  reply  to  him  Id  fuU ;  or 
bow  modi  of  jonr  ipooe.  Sir,  you  would  of  your 
Undnna  aUow  ma  to  occapy,  he  loarcely  leem*  to 
ban  taken  into  aoooaot  at  all.  Here,  to  begin 
-wlHi,  ia  a  little  table  from  Loomia,  giving  tha 
nrallaz  of  coma  of  the  atari  whoee  diatance  haa 
lieen  beat  determined. 


•  partaetlT 

i.p.ll2),  rnnttgettwo 

.     _     ofO'Uio.  (or  Ua&eld- 

glaM,  and  tha  other  O'lSin.  foeni  for  hia  ere-glaia, 
andmoont  themina  tabeO'SOin.  apart,  with  thatr 
Mntez  aidee  towarda  the  object-glaai.  A  diaphragm 
mntt  h«  placed  En  the  focni  of  the  eye-leni.  It 
onght  to  be  a  pretty  good  3in.  objectiTe  to  bear  a 
power  of  200.  though. 

"J.  A."  (qneiT  562SI,  p.  113)  will  find  that 
when  the  Earth  wai  in  ]^  ~ 

tha'Eu^ 


with  their  proper  dccignatiODa)    i 
^E^.F."  (queryM27S,p.  112),  n 


not  at  hand  Um  ccnot  tim*  of  perihcliot 
in  1879 ;  but  ban  what  haa  liecn  all 
be  Bomewhse  abont  tha  bagtaningtf 
lay,  whoi  the  candatiDg  mean  mottonwanldBot 
aatolally  differ  tmn  ttat  at  mi.  Hay  9-m- 
laUj  a  l&tle  lam.  Now,  a  nUrdatiM  d  148  dni 
ronU  imply  &at   tbt   cwnnt  ptriod  wonld  ba 


SS 


1  of  the  prceent  year,  tha  apparent  longitude  of  tha 
Snn  waa  280°  IB'  2£'0-.  Hanan  tha  Euth'i  longi- 
tode  mnat  have  bean  100°  18'  280*  at  that  inatant. 
A  Fallow  of  tha  B«y&l  Aatronomloal  BoelatT. 


!rl 


Is    I  5 


eiCyni    

Zl^Lalaade  .... 

17415  Oeluen  

Sinna 

1S30  Groombridge 

70  Ophiiuiu 

I  Una:  Uajorii 

Aretonu 

Proeyom 


0  92  ,  224,201  i 

0-46  468,386 ' 

0-26  I  793,326 

036  i  869,437 

0-23  i  896,803 

016  I  1,289,066       20  36 

016  I  1,289,056  '     20-38 

0  10  !  1,289,065      SO  3G 

0-13  '  1,680,863  ,     26'Oe 

013  I,680,e63       2608 

0-12  1,718,173!    27  16 


14-16 


On  thii  aubjset  the  tablea  at  the  end  of  Xew- 

emnb'i  "  AatMrnomy,"  "~'  "-'"-   "  •-» " 

■hoold  baconanltad. 


DOUBLB       BIABS 

KZBanro  faih  s  ii43. 

[24D62.]-'Ite  new  paiia  mcntiooad  by  Hi. 
Holmei  (lettM  240O1.  p.  ^  an  not  in  any  irf 
the  oatalognai  of  Sir  John  Henchal,  the  adr  ob- 
aerver  by  whom  nidi  taint  and  (niignillcant 
objecti  wonld  bare  beoi  likely  to  have  bMn  noted. 
The  companion  to  S  1223  haa  not  bean  notfoed  by 
anyone  elte.  The  diitanee  of  the  doea  pair  of 
t  Canai  ia  now  about  10".  For  P.  zi.  Ill,  Hall 
gave  0-68"  in  1879,  and  Bnmham  the  Mme  in  1882. 
SeagraTe  fonnd  1-16'  for  £.  20U  in  1SB2,  and 
Perrotln0  76*  tor  n.£.  17o  in  1881.  Tha  uraamt 
diataaea  ofwLeonia  (£.  1366}  ia  abont  O'fiO".  A 
nntleman  wiitBi  to  me  that  ha  nee  0.£.  176  well 
with  360,  and  u  Leonis  with  460  on  hia  10)in.  With, 
obaerringnfar  London.  I  do  not  think  itpmbable 
that  Hr.  Holmei  really  aaw  Hyperion.    Thv  faint 

abject  he  noticed  waa  e— ^-'-' "-'  ~' ' 

that  aalellite,  than  near ,  _    . 

I  donbt  if  he  eould  lee  ao  faint  an  ^ect  thiea 
monthialteroppoiitioD.  In  moat  of  the  Waihmgtoa 
obaarvatlona,  Hyperion  it  called  "  laint,"  or  "  T««y 
bint "  with  26in.  I  fonnd  It  Tory  faint  with  ISIn. 
naai  oppoiltion,  and  I  know  no  Initanca  of  lis 
having  been  really  leen  with  leaa  than  15b.  Dr. 
Me^er  faUad  to  aee  it  with  the  llln.  refractor  at 
Oenata,  thongh  he  mada  oarefnl  ohaemtlana  of 
Himaa  on  lewal  oooaaione. 

I  am  muob  obliged  to  Hr.  Q.  Snott  letter  24036, 
p.  101),  for  looking  up  tha  place  of  Z.  1143.  £.  him* 
ael(  aeema  oeitalnlT  v>  have  seen  A  donbla  in  1S51. 
E.  ■. 

THKPBI.'S  OOMBT. 

121063.]— Il  la  itated  in  your  ScieatUo  Newi  of 

Fab.  20th,  on  Oie  authority   of  H.   Qantier,  of 


r^d  being  the  perihelion  pMaaga  aba 

Pa£ui  U.  Qantier  fonnd  the  panaratMH 
7«ater  than  he  had  at  &nt  anppoaad.  If  n 
omapondant  can  throw  any  light  npOB  thii,  I 
honldba  obliged.  W.O.I. 

0  A1JSI9JB. 
[24064.]  -  la  latter  2*003,  p.  78,  Hr.  Holmei  cala 
ittoation  to  the  difficulty  in  aeeJDg  tha  eloaa  pair  el 
lAnrlgn.  Ha  will  find  aome  lattcn  on  Of*  objaet 
a  the  BmUjaH  Hatmuno  for  Feb.  9tfa,  16th,  &L 
lod  Hareh  2nd,  18S3 ;  but  it  may  n(4  ha  oat  c< 
ilaee  here  to  gin  a  ehott  aoconnt  of  thia  IntatMl- 

Theoloie  companion  wa*  dlacorend  by  0.£. 
rithtbel6iD.BtPuWaInApdl,1870;  U^iiag 
amped  tfaa  notloe  up  mitbead  allothM  obMtfm, 
Bctnding  Sir  W.  and  Sir  Jabn  HawJial,  8a«lk 
ItNTa.  firith  Oa  9}  at  Dorpat  in  1826),  BnUt,  ni 
3.£.  hiauelt  in  pcerioni  obHcnlioM.  Ihefal- 
nring  aie  an  the  maaaniea  of  Olt  otjaot  rti* 
ire  kaown  to  tae  :— 

A-B.  S.'i  nla. 

O.I.    87'  r  1-98'  :  (2-)  :  1870-36.    J,  TSmt. 
„       3-0    :  2-24    :  (2>)  ;  1871-34.     onL 
„      4-9    :  222    :  (2-J  :  1872-78.      „ 
Da.      32   :  206    :  (2-)  :  1876-88.    J,  7-iattg. 
B  bright  bine. 
0-6    :  2-ffi    :  (*•)  :  JB77-02.     »,  7'l«» 

6-4    :  208    :  (»•)  :  1878-H.    l,I0'6«a|. 

4-1  :  1-80  :  C3")  =  1879-71.  «,»■*■»«■ 
j^lE^w  Than  are  two  other  catalognad  MwniaaLC 
SwtthiSa    BdD;  bothdiaooTeredbyfllpW.aSSr  n» 


a.  :  363"    :  £1- 

286-0'  :  :  (l- 

O.2.    290-9    :  4329    :  fl" 


:  17BS'«7. 

:  1783-73. 

:  1S62H.  lt-OfBa«. 

:  1876-34.  lO-fimig. 

:  18J7'T9.  caret. 

:  18T9  41.    e-imag. 


-D. 


:  1S4D-1G.  lIHIinag. 
:  1S6S-U.  cant 
:  ien'79.  ca»t 
:  1880-06.  B-8nag. 


atrial....'. 
Caal&r  ... 
C  Canni... 

yTogi:  ■ 
aCatl 

■  C«rM>:  Bwealii 1849-9 

MB'y-tia 18660 

(Secnii    l^aei 

T  Coiout  Bonalii 1828  91 

kOphinchi    1803-91 

/B^cnli* 163001 

liKJ    l''72'S'l 

^Opfainchi 1818  51 

TbOKhinehi 1806  71 

.Cygti 19W1' 

I3.>;j    I8J5» 


Q 

' 

'■ 

„ 

P 

^9-7- 

4*«-l'8 

0-0244 

8-639 

195-235 

b  '64 

1429 

41-39 

0'S637 

8    42 

44  40 

0-378 

117-61 

2  -48 

29713 

44-33 

7-43 

16    17 

36-14 

0-3023 

0-908 

68-33 

185-0 

26-14 

46-6B 

?/^ 

18-45 

0-7081 

4-86 

12736 

ICG'S 

231 

47-31 

0-491 

182-6 

89-16 

00768 

1-26 

96'90 

167-21 

44-44 

04930 

;« 

233-89 

'%f. 

34-62 

0-4239 

34  221 

0-1349 

1-000 

671 

48-8 

217-87 

I55'42 

67-64 

0-4916 

4'704 

94  37 

0-2868 

2-3097 

416116 

32-12 

07-30 

29-54 

1-310 

112'IH4 

U  wtnld  be  tha  merol  idle  waate  of  time  to  corn- 
pate  tLc  f  Ucs  of  .Spica  Virginia  "  in  Anno  Domini 
'-"  'w:LtD<!*cr  that  may  have  been  :),  inaamuch  aa 
the  IdH  \L3.\  that  waa  the  Star  of  the  Magi  ia  utter 
atsE  ai.!l  Dooaente.  I  mnat  reapcctf  oily  decline  to 
■Hid  a  week  in  hontiug  np  the  Proper  Uotion  of 
Kara  :  ioaidea.  I  am  writing  away  aa  hard  aa  ever 
1  on  \ij  catch  the  poat.  Xone  of  the  Companiona 
to  Pr-jCT^.  to  far  diacovered,  account  for  the  iire. 
gnJariiT  of  il>  proper  motion. 

In  ivply  to  "Keanltant  Force"  (query  6G270, 
p.  112;,  there  la  certainly  more  than  one  mianrint 
a  errcr  in  the  isDlaice  he  qaotea,  iuaamuui  aa, 
iBfriiau,  it  ebricoMlj  r^an  to  the  Uoou'a  orbit, 
*oa  etrtaiair  oot  to  the  Euth't;  and,  in  the  next 


Oeaara,  that  [n  conaequenoe  of  idanetan  pertnr. 
bationa,  the  comet  Tempal,  1867  U.,  wOI  cob»  tc 
ita  perihelion  at  the  end  of  June  or  begianing  ol 
July.  In  tha  Sdentifio  Kewa  alao  for  March  20,  i1 
ia  Btated  on  tlie  aame  authority  that  the  aame  camel 
will  be  retarded  throogh  the  aotion  of  JupUer  Xi 
the  amount  of  148  dayi.  Now,  I  am  atpreient 
unable  to  reconoila  theae  two  itatsmaDta.  TlwiiBal 
perihelion  paiiagea  have  been  1867,  May  24th, 
1873,  Mays.  In  the  followin^reTolntion  the  cornel 
did  not  approach  near  to  Jupiter,  ao  that  the  per. 
tnrbationa  were  amall  during  that  lerolutioB,  and 
the  oomet  peiformed  ita  revolution  with  a  meaii 
motion  not  luflcring  much  from  the  oaculating  valnt 
at  the  eonunenoenieat  ot  Uiat  imAullien.— natoel^. 


H,.    363-3°  :  125.06"  ; 

L.      360-7     :  123-42    :  ( 
0.£.  360-3    :  126-10    :  (: 

FL    349-6    :  12795    :  I] 

^.       349-6    :  127-10    :  (! 

•a»  cbangee  tn  A— C  and  A~D  an  doe  to  Oa 
pnpar  motioned  A    It  ii  mridaattbat  A-Bf 

apojilMl  object:  a' 

poiAletoh 

In  1S13  and  lS26^'li''1n''uu!  "i^a'Siiiv* 
ihan  fatOka  pmper  molionotA.  B  ia  pntaUr 
*aiiabla;itMuld  not  have  bam  belDw8  0in£aBia& 
lnl8T0,  1875-6-7,  or  De.  would  not  havaapikm 
10  defiidtdy  ot  ite  oolout  m  ha  haa,  and  j^ 
Burnham  nftaa  it  mneli  aaaUar  thu  0  in  1B789.  la 
Norembet,  1833  Henohel  aaw  O  with  Soalh'aiiB. 
tefrutcc,  thouiAbahad  iiifwnil  it  inFelnHTc' 
that  year  with  &»  Nme  InatnuMoL  Ha  rakt  C, 
10m.  and  B  9m.  on  Ail  oeeadon  (ha  had  adid  B 
16  aag.  in  the  ainng !)  and  ^iaki  of  aacAv 
napaoted  ataz  U-lSmag.  On  wmMpg  Ot 
original H8S.  ol  H.  and  Bo.  »  dn  or  twoani 
found  that  tUi  Riapaated  atar  waa  mUtdb  lb 
aame  at  tba  one  refuted  to  brio7>^iat^  "AU." 
foe  Feb.  16,  1883  fatter  21086],  in  about  SU't 
6ir-t:  ItlBcuioai  tbattU*  Imi  only  baaaam 
by  "Baiicbel  and  mjaeU.     Tim   tmr  faint  <^ 

'—■--■-• ' h  atiOTC  ia-0  r.)  in  170°±  »± 

evMiIag,  bM  notbtitaouand 
a.  IiSpnt^amolitiaiW- 
iy  taint  with  my  61b.  CahN- 

jlonr  of  A  aa  "  brilliant  lihb 

ita,  deep  yellow,  and  deep  gnm,  ISTi  eM 
„,.  H.aadlar. 

April  2nd. 


(pnbddynot 
found  on  the: 
'  rhN!«,II 
.bntitw 


[21066.]-A«  intenatins  partial  oceoltatl 
the  lat  aatelUte  ot  JupUarliy  Ota  Scd  WW  d 
here  on  March  37lh.    At  ILh.  aOm.  the  ai 


Jn^ter, 
b£g« 

latter  waa  oteany  ecauuefauT  tamB  man  nana 
the  fomar,  and  it  waa  arideatt  thaf  a  parlkl  «eed- 
tationoll.  mnittafceplaM.  Aa  QtaaatdldMwm 
both  moving  in  tha  nma  dkaatka,  Oa  «llgn  ^ 
appraaohwaabutelow,  balag  oBlythatdaattft* 


XNOLIIH  MaOHAKIO  AND  WORLD  OT  SOIBHGE:  No.  1,M6 


,    Ihfl  oalonktad 


At  Sim  FmuiNO  ik>  olwimllmii  could  b«  auuto 

StMMD  of  tbmij  weftther.  At  Amhant,  Uun- 
OMttL  PioteMor  Todd  Mcared  •  oompMe 
noord  of  the  edipn  >t  tke  olmmtoij.  Atwat  £C 
pbotognohi  WBie  takm.  Tha  Uit  oontaot  mu 
obnrred  by  Ftofeuor  Eity  uid  ot]i«n. 

Ili>T>grrantheiaoopioiiidetulimthaliope  th>' 
thsT  ma;  pron  intemluig  to  toot  mur  wnmlau] 
iMdatK  Bud  BDoonn^  thun  to  ftdopt  %  mode  oi 
MlenhiWon  whiah  is  fu  ilmpler  uid  eadir,  and 
gnlteMezwtaianjotlm  known  method,  and  oni 

,  M.A.,  V.B.A.B. 


ij  on  MMoh  20,  Jane  31,  September  22, 
-MI2I.    Than  ii  probaUy  no  aatrono- 

_„ -Dtor  tbU;  bat  it  Menu  to  be  budlr  it 

UMriuue  with  popular,  and  to  me,  national, 
Him  for  tainmaT  to  oommenoa  on  the  kmgtit  day, 
asd  within  a  few  daji  of  ICidaommBT  Day  ;  for  thi 
middle  of  September  to  be  repj^ed  aa  in  rammer  ; 
Ot  for  aatimui  to  eipiie  ciily  fire  days  belon 
CfariitnLai  Day. 

I  haye  biuerta  looked  npon  Midinmmer  and 
"'™'-*~"  ^yi  (or  to  be  more  aoourite,  the  lonHssI 
t  days)  to  be  the  middle  or  heisht  ol 
ttire  aeuOTu.  I  ahall  be  glad  it  bdj 
•smtpondcDts  will  gin  me  their  opinionaonthu 
aptjaot,  and  it  any  can  oive  binte  coDoeiiiing  the 
•tymology  of  the  namea  ol  tha  aeaioDa,  and  ol  the 
word  "  midinmmar,"  they  would  throw  uiietui 
li^t  on  the  lobjeot.  Devonlenala. 

SANDXBL  HOBB. 
t240no-I  s^VB  InoIoMd  aiketch  aaotion  of  man- 
diel  noee ;   it  ihowa  another  way  in  which  •  ohnck 
Oonld  he  made  to  run  tmly  on  aoj  r 
Tided  tha  oonea  were  th«  aune.    lHa 


egliitdfr  tatt  (the  italisa  are  mine) ;  bat  be  am 
wear  on  the  Ami(  jwniwof  •  Umg  paraUileylMtr, 
oombinad  with  tha  wear  upon  the  duuk,  would  be 
■nffident  after  ft  tin*  to  render  iti  oantrali^  im- 
parfaot.  From  tUi,  one  thioK  oaitalnly  oao  bl 
oednoed— Tiz.,  that  if  ezti*  lao^  it  glren  to  a 
ojlindw,  i ta  lite  ai  a  eenbcing  derliN  will  he  ah 


■waa  inai  on  ue  enewc  oaug  mcreaienj  cm  x  uTe 
pointed  out  befora  that  for  all  praobeal  pnrpoiai 
the  total  fona  wtth  wUah  the  ^lindrieal  portion* 
of  the  ebndc  and  mandrel  are  yyaed  againrt  each 
other — In  other  wordi  the  origin  of  the  biotion 
between  tbam— iadalermiiiad  by  the  weight  ol  the 
chuck  which  wonld  be  Inereaeed  ao  ilightly  b;  haTtne 
ite  cylindrical  fitting  prolonged  to,  ny,  tin.,  tiiat  3 
may  b«  taken  u  eoutant.  If  uie  Mcew  on  the 
mandrel  ii  en  easy  fit  in  the  chuck^  ao  that  the 
cylinder  ii  not  hampered  in  iti  centrmK  timotion, 
pnoticaUy,  the  primaiy  tai^a  at  the  iriction  on 
the  cylindei  wilT  be  the  weight  of  the  chuck,  and 
if  tba  ijlindrisal  fitting  be  inoreaaad  in  length,  a 
lUght  aunnentatioD  in  uie  weight  will  follow ;  bat 
thu  will  be  BO  alight  that  we  may  oagleot  it  and  ~  ~ 
eider  the  weight  oonitaot.  Now  the  nltii 
friotion  will  d^iend  on  the  extent  of  eurtacv  which 
baa  to  Bupport  thia  weight,  and  il  the  au: ' 
incrtaitd  fourfold,  the  weight,  and  ergo  the 

on  any  eqaal  anpeifioei,  will  be  dicnaiedl 

extent,  ao  that  here  we  have  a  decided  gain.  Can 
Mr.  Einea  prove  me  wrong  f  Sinoe,  thai,  it  iinot 
extra  toice  with  wLioh  the  iBrfaoee  are  rubbed 
againet  each  other  that  makea  tbe  proloDntiaii  of 
the  aylinder  detrimental,  what  ia  it  ?  Will  Mr. 
Hinee  uy  there  ia  onlr  one  other  thing  that  couU 
caoee  it,  and  that  i«  Uie  extra  diitance  that  the 
chuck  luia  to  paw  over  tbe  mandrel  cylinder  baea. 
If  thii  ii  practically  detrimental,  the  longer  the 
oyliudrr  the  more  would  be  the  wear,  and  con- 
venely  the  shorter  the  dietanoe  it  haa  to  travel,  oi 
the  shorter  the  oylindrieal  baae,  the  longer  would  it 
remaiu  troe,  and  this,  it  pudied  to  its  extreme, 
would  point  to  a  ovliuder  whose  length  eqnalleii 
only  the  Ihioknsss  of  a  pisoa  ol  tusue  paper,  aa  ra- 
muning  tme  infinitely  Irager  than  that  of  Dr.  E. 
Thia,  on  tha  face  o(  it,  is  maniteetly  abaurd,  even 
it    the  weight  on  any  determined  anperfloies  ~ 

mained  constant,  which  I  have  ahovn  would 

be  tba   cue,    thoneh    at    the    same    time  I    have 
not  forgotten  that  theiuifaces  only  gradually 
into  contact,  and,  aa  Mr.  Hines' points  out, 
wear  on  the  first  or  eutering  portion— i.e.,  north 
portion  of  cylindrical  base,  and  Houth  portioti 
chuck,  would  bear  the  hiunt  of  the  friction,  wl 
friction  never  eiceada  in  magnitude  that  which 
*2in.  baas  of  Dr.   E.  will  have  to  withstand.    _ 
slightly   truncated  cone  of  suitable  angle  would 
graphically  depict  the  aotioiiB  heie.    Tba  alight 
' '■■ —    —ight  be   taken  as  lepreeenting  the 


MIT-  ^e  conea  are  at  the  angle  of  30'.  and  have 
agood biting  surface  in  themielvei,  lo  that  much 
Ma  flUnad  is  not  required.  Some  may  have  an 
Ajeetion  to  this  biting  surface,  on  account  of  the 
difleVL]^  of  removing  the  cbnck  once  on ;  this 
might  b«  obviated  by  a  coarser  thread  than  the  one 
ttDWil,  whichb  eight  threada  to  the  inch,  and  Itin. 
""  '   '  »  will  give  the 


oidalde  diameter,    liis  form  ol 


ThiM  form  of  noas  win  also  take  up  any  wear, 
thereby  removing  the  objection  aried  agsioat  tbe 

T.  V.  L. 


XJLTHS  MATTSBS— TO  KB.  HINES. 


124072.]— 1»    the    moat    poUta    i 
manner  poaaible.  I  beg  to  aug||est  tl 


reapecttnl 

. . „ „^.4t  that  it  wonld  be 

IT  for  Mr.  Hiuaa  to  pimctise  what  he  preaches 
hi  letter  238-38,  p.  CI21-viz.,  more  carefnlly  to  read 
Gbe  contributions  of  other  wrilen  before  writing 
himself,  and  In  tha  most  emphatic  manner.  I  beg 
to  d«ny  that  I  bate  "  ndroauid  a.  long  cylinder  fit 
■pparanttj  as  a  snbititnte  for  the  Edmunds  mandrel 
fBM*,"  and  beg  to  direct  to  his  acre  cartful  am- 
Hdarallon  the  remark  In  the  first  port  of  letter  23975, 
p.  61,  and  to  remind  him  that  he  has  not  answered 
wr  gaaMliona  therein  oootained.  I  wonld  also  aak 
to  to  tbow  an  error  ia  tbe  /allowing  reasoning,  If 
^tMult.    Mr.  WaeB,  ia  bit  letter  23838,  saye, 


the  chuck  ia  forced  tulhar  home,  ao  the  sides  of 
the  cone  recede  frcm  each  other  tili  we  reach  the 
base,  which  might  be  taken  to  indicate  the  amouut 
of  Burfacea  in  contact  when  tba  chuck  waa  forced 
quite  home  against  tbe  face  fitting;  then,  on  the 
contrary,  the  slight  truncation  would  mcaaura  the 
amount  of  friction  on  any  particular  amount  of 
anrface  juat  Iwfore,  or  as  the  chuck  reached  its 
final  position,  &c-  Working  backwards,  as  the 
aurtacesin  cootactdecrease,  so  the  friction  would 
increase,  as  also  doea  the  dlslaitca  of  the  aides  of 
tba  cone  from  each  other  till  the  baie  afforda  ns  an 
idea  of  the  "'■"'"""'  amount  of  friction  reached 
■Imoltaneonaly  with  the  minimnm  amount  of  sur- 
faces in  contaot ;  and,  therefore,  if  the  augmenta- 
tion of  surface  to  be  worn  away,  aocjmpauied  by  a 
diminution  of  friction,  doea  not  tend  to  incnaae 
the  lite  of  a  lengthened  cylinder.  In  the  face  ol  Ur. 
Hine' a  statement  in  letter  23S3S-Tiz.,  that  the 
mage  of  a  lifetime  would  acarcely  aftect  tbe  truth 
of  a  '2in.  cylinder,  whilat  atonger  one,  on  account 
of  ita  length,  would ,  after  a  time,  become  imper- 
fect. I  consider  that  we  are  enUtled  to  look 
to  him  for  an  eiplanatinn.  I  asked  for  this 
in  letter  23976 ;  Mr.  H.  hse  not  given  it ; 
but.  Instead,  mode  an  erroneous  statement,  the  ro- 
ault  of  too  basty  reading  and  jumping  at  conclu- 
aiona.  In  myletter(No.23713,p.  J31)  leniieavoureii 
to  ihow  "  0.  J.  L."  that,  so  far  from  the  face 
fitting  being  ao  i^fGclent  ai  to  be  able  to  dupeiise 
with  the  centring  propectleB  of  the  cylinder,  tbe  re- 
vena  was  really  the  cose,  and  that  a  cylinder-Bt 
aufiiciently  long  would  provide  tor  the  truth,  bath 
centrally  and  angularly,  cr  in  decllnatiou  or  egua- 
torially  ;  iuf  /  dSf  no!  adi-ocati  the  u.t  of  it.  nerTinve 
I  done  $0  iinefj  for,  further  on,  I  rather  pointedly 
Dsk,  "  Of  what  use  is  it  to  propose  for  a  moment  a 
system  which  laoka  any  pretence  to  concentric  ad- 

I'ostment,^*  and  concluded  by  voting  in  favour  of  a 
oug  cone-fittiug  as  tbe  proper  bulaot  an  inter- 
changeable syitism.  All  tbiougb  I  have  objected 
to  the  cylinder-fit,  long  or  short,  becanee  it  does  not 
provide  for  adjustment  for  wear,  and  because  I 
xinaider  tia>  conical  mrfactt  offer  lesa  dlfficid^ 
!o  the  attainment  of  truth  than  four  ijrrfaeei 
in  pair*  al  right  onjlcs  to  sach  otltcr,   Unl  1  am 


"Onrs,"  a  vaij  amineotlathamakac,  atataa  thathshss 
used  fc«o*ertwalny«ar* tbe  tap«,  aToame,fittin| 
ai  an  Intamhangeabla  ^stean  fordnlla  and  osntasa, 
saA  Am  fiiatdit  to  aiuwer  in  ettrtr  rMpeel.taiak 
1*  DO  oUMr  fliatt  Mr.  HtiMW  himaaU.    TtaiiB  plana 


lomdy  advo 


•0  tar  a*  regards  tb 


a  nrj  diffaraatfotrtag. 


duooselan,  al , , 

Ur.  HineaKwtheatataBent   It 

no  longer  a  qoaatiOD  aa  to  whethcor  tha  ana 
flttlngwilI,OTwiUuot,auswK.  TbaexpanMMtf 
twelve  years,  with  ita  conoomitant  frutiMi  and 
wear,  has  proved  the  aystam  to  aufwaa  in  n^ 
napect  for  drill*  and  cantrea ;  but  it  may  ha  Bipsd 
tha^  it  would  be  expedimt  to  modify  f  hadtrnwiwiM 
ol  thsoone  system  when  applying  it  to  lai^aad 
heavier  chuclu,  such  aa  InnraaainK  Um  diuMte  e( 
iha  baae  of  tbe  cone,  whiUt  ratalidu  tha  nm^v 
perhaps  even  Tednciiig  the  laogUi  M  U,  aad  Vat 
under  these  new  conditaonB  tha  oona  tjnma  wodi 

lamentably  fail.    No  one  wonld  be  mora  pi '  *- 

•a«  this  thoroushly  argued  to  a  con 

than  myaelf ,  and  aa  Mr.  Binaa  baa  »— 

twelve  yaara'  expenence  in  oona  Stling,  ha  ■ 
be  weU  atda  to  tackle  thia  qMition  in  a  vitieBllj 
*ei«ntifio,and*aai«biDg andlooid  logical mauMt— 
not  forgetting  that  it  doai  notfoUow  that  beoamaa 
certain  angle  for  the  taper  ha*  bMofoond  to  iiaaar 
for  Work  of  the  dimanelona  of  a  Utha  eantM,  th^ 
'    I,  theaameangleniHtbenBedforallgMr 

.^ js:  nor  that  Uie  affieiaaay  daeteaaaatna 

Lbo  proportional  to  (he  Incraaaa  of  iMCtt,^  <r 
oiametar  of  the  baae,  thongh  no  donbt  thimn  a 
proper  proportion  which  tne  length  of  MM*  AaaH 
bear  to  its  base  io  aecnre  belt  iwalta,  and  that 
certain  different  anglee  of  cooioity  will  be  fennd 
bast  for  ditlorent  purposes- Ihna  i'  aesMa  tab* 
best  tor  ono  deeonptlon  of  ohuck  for  light  wcdt, 
and  where  tba  friclian  or  jamming aolian  akaah 
used  to  retain  it  in  place,  and  the  moro  obfaM*  taa 
angle  the  lena  tbe  friction.  And  hve  I  WOOld  pad 
lut  to  Dr.  E.  that  tha  friction  of  a  modant^ 
ibtuia  cone  could  be  reduced  mnob  below  Ui  ej^ 
dei  aad  face  fitting  by  retainlnB  tha  aonw  fwnk 
of"F.  A.  M,"  or  a  modification  of  it,MAaa* 
}ln.  ahoulder  on  tha  mandrel  with  a  la/l-handid 
thread  and  bou  at  back  of  chnok,  to  be  soawsii 
with  a  right-handed  thread  and  f emla  lerawed  to 
match,  there  would  then  banc  difficulty  in  obangiDE 
tha  chucki ;  but  if  tha  chuck  wa*  not  secuiHl 
sufficiently  l^ht,  the  chuck,  and  with  it  tbe  ferrule, 
would  rotate  backwards  under  the  action  ol  tht 
tool,  and  so  unscrew  from  tbe  mandrel  donUw- 
Auother  plan  would  be  to  have  right-handed  screw 
threads  on  both  mandrel  shoulder  and  chock  bon, 
it  different  pitches. 

id  now  a  woi^  as  to  cost  or  tnmhle  in  aakiiig 

fittings.    If  work  can  always  ba  tuned  troB 

whan  mouuted  between  oenliea,  no  tnattw  whit 

longitude  they  happen  to  ODOUpr  in  tbdl  oooital 

Rtliimm  in  **<*nH4*>1  >ti^    ftnlinflnr    M  iwn  COly  bO  bih 


fittmga  in  mandrel  and  oylindari 
cause  the  axes  of  both  oentrea  wuiuiuo,  •—>  i-.^ 
longation  of  one  with  that  of  tha  other  neatssitaTiat 
the  trutb  of  alot  in  bed,  beadstocki  properiy  BtM 
thereto,  truth  of  the  mandrel,  tha  oantre*  tlm- 
selves  and  of  their  conical  fittinga  to  maadial, 
cyllndar,  and  to  tbe  work.  Such  a  oouioal  flttii| 
'^  1.  uses  tor  a  common,  eveiydH  chnok,  liks  a 
1  may  be  considered  to  be  ;  and^et  I  nyyw 
here  would  not  ba  found  coe  m  a  hnndiad 
good  lathe   makers  who  vrould    aot  pay  vsatlr 

attention    to    the    fillinB    of    an  _azp(lt> 

chuck,  such  as  an  ovu,  eoaantrio,  ep- 
cydoidal,  or  geometric  one,  to  ita  maodal, 
than  they  would  to  that  of  a  oommoo  entaa- 
iu  other  words,  lathe  makers  wonld  not  chooiaa* 
expensive  syatem.  but  rather  aa  nmpla  and  cheap 
a  one  as  possible,  for  a  iMifre.hnt  would  be  mae 
ready  to  lay  out  more  time  and  ^ill  On  that  adopted 
for  expensive  diucka.  But  dnoa  tho  oona  or  lapai 
fitting  as  applied  by  Mr.  Hinea  ha«  anawendin 
— ery  respect  for  12  yean,  it  may  be 
at  it  is  a  thoroughly  reliable  and  effli 

for  the  purpose,  and  not  

reliable  on  account  of  Iti  cheapness  and  ei 
production,  else  Mr.  H.  wonld  not  have  ocatniii— 
to  use  it  for  so  long  a  time-  I  have  pointed  en 
above  the  truth  required  in  tbe  various  parts  of  tba 
~  ~  If  the  biulb  of  work  is  always  to  be  teliad  a 
when  tinned  botwoen  centres  mauntiil  by  tit  am 
filing.  The  aome  occnrai^  would  be  nqaiiaa  !> 
tha  centres  were  mounted  m  any  Other  way— njt 
for  inatanca.  Dr.  £.'s  oylltider  and  face  Itttiuy.sad 
supposing  that  such  a  centre  was  file  pieoo  of «» 
being  turned,  in  additiiHi  to  the  above  porta  <d  w 
lathe,  the  baversing  alido  of  aUde-reat  woald  htis 
to  be  absolutely  puallel  w)&  axiiot  mandidaal 
centres,  and  the  suifaeing  dide  at  trvlr  paipw* 
"liar  to  tbe  sams,  else  pniporly  true  oyunoriealtf* 
ice  fittinga  oould  not  be  noduoad.  On  Ik* 
.jntrory,  for  a  male  and  fsoala  oona,  tha  aiM« 
oentrea  must  coindda  in  direetion,  bot  need  DOtW 
Ueltothebed.  Only  One  aEde  of  iMt  wiU  te 
for  the  conical  luilaaa,  tha  othar  boiag  rintV 
to  give  depth  f  or  the  oot  aa  nqnind,  and  ■■ 
setting  of  the  alide-i«*t  wiU  do  ioi  both  eH«i 
w^MJiaU']  \t  the  base  o<  nala  acme  ta  allowid  k  to 
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J.  Hinoh«l  M  lUTing  and  tha  diamoad  (gtm) 
for  torniDg  np  ItAtdmed  iteal  kies  lor  bu  tdsHope. 
80  did  Dr.  Robiiuon,  of   Onbliu,  and  in  tlil* 


ad  it,  or  wia  a  few  Tekn  aiiue,  in  the 
of  Prof^OT  StokBi'B  (iinOy,  tho  Pro- 


Ui.  Wanliam  apeaki  of  tha  tnniing  hj  the 

does  ha  mean  tha  gem  (ptue  or  mipDre), 
It  of  it  wMoh  ii  a  017^,  or    part  of  & 


WhM  Mi.  Wb 
diamond,  does  h<  „        „ 

cnportloiuot  it  wMoh  ii  a  017^,  ._  . 
erjttal,  or  doea  ha  mean  what  hai  bean  poimlaTlr, 
bnt  amniaoaaly,  called  the  black  diamond  (which 
Ii  often  bIa«k,*om«tiiottiBt«7},  and  which iiamor- 
plloni,and  notoiTatalline.  Z.  T.  Z. 

ZHTBBOEAHaBABIiB  HAirmntrM. 

(2107T.1-M1T  not  what  ii  wanted  be  nunmad 
np  in  tbii  way  ? 

A  cone  fitting  (qiiat7,  what  ii  the  propei  angle  7) 
to  aot  Bi  a  galde  to  "-  -■— "- 


>f  the  newW-ent  (drow  tear  ont  .tho  ddN  of  the 
Mat-ihaped  edge,  and  n^dlrdeaboj  the  diamond. 
UI  inteliigent  ^uien  keep,  I  belieTo,  to  thia  nle, 
>Qt  it  ia  intueatinit  foi  na  to  know  tht  reaum  Kliy. 
}d  eiamiiiiiig  with  a  len*  %  diamond  eiTital  that 
laa  been  taken  otct  die  oat  a  aeoond  time,  we  can 
«e  the  abn^na  which  ita  etda  hare  nndefgone. 

" Z.  T.  X."  ii  qnite  Tight  in  thepoinU on  wtueh, 
n  the  "  £.  H,"  he  laya  atreea.  He  Undlj  writea 
ne  that  tha  Engineir  ot  Sept.  27,  1867  (p.  2071 
deaciibea  Dr.  RobinaoD'a  tonung  np  of  bia  ban 
iteel  telescope  piTota  by  maanaMB  Mm  diamond. 
tPill  he  kindly  pabliah  ttw  utna  in  fiu  •■  E.  U.," 
■nd  favoni  ua  with  ouj  tnrthei  data  he  may  hftTe 
m  the  nibjeet  f 

The  qneationa  wa  have  to  fettle  aie,  How  far 
:an  tha  oae  of  diamond  cntteia  for  hard  (teel  be 
iBTcloped  beyond  tha  conditiona  of  a  laboiatcsy 
iiperiment  F  and  on  what  pointa  doea  thia  poaaible 
lerelopment  depend.  Junes  Zdmnad*. 

Ontton-atreet,  Bond'Btraet. 


show  that  f or  D 

'  they  are  qaite  np  to  tha  wjjA,  ai 
t  pnoea  that  an  not  pi^ttitivv. 


A  ahoulderto 


Z.  V.  a 


A  loraw  (not 
ohnok  to  the  abooldar. 

Of  eonne^  the  diffianlty  (bnt  fai  from  nnanr- 
monntable^  la  to  get  tha  face  of  the  ahoulder  on  the 
mandrel  to  be  jnat  at  the  proper  part  ol  the  cone, 
•a  that  when  tlie  ohnck  ia  on  (i.e.,  home)  "  '  ~~* 
tondiea  tbe  ahonlder.  Then 
Mghtening  op. 

DIAKONS  TOOI^. 
[2407S.1— I  TUVE  to  thank  aereial  oorreirpondenta 
toi  apedneni  of  bort  and  cubonado  and  for  retei- 
<Doea  to  deeciiptiTe  data.  To  one  correapondeot  I 
am  indebted  foi  the  loan  of  apedmena  aiul  toola  of 
giMt  inteteit  for  the  purpoae  of  examination  and 
npeiimant.  The  tool  in  queatian  takea  obeerfoUy 
toa  nt-tailed  file,  and  it  tnma  upgieen  poiphyiy, 
eat'a-eje.  agata,  and  othei  indigeatibtB  matenala 
eaaily.  It  la  not  a  tool  to  give  to  a  man  who  haa 
mow  beer  in  him;  bnt  forftnintellieant  maaterat 
metal-tnming,  it  mar  take  a  place  Xb»X  now  mneb 
needa  to  be  filled.  For  the  ahaping  of  caztain  but- 
facet  in  hard  ateal  there  can  be  no  qneitioD  that  it 
nuvanawer  perfectly  if  the  atone  Mot  the  right 
BOTt,  properly  tet,  and  naed  diacreatly.  £3  ta  £i 
for  one  alida-reat  tool  aaema  at  Brtt  nght  prohibi- 
uage,  la  Mid  to 
inatancewiUbea 
,-....     I  hope  in  the  cooraa  of  a  abort 

jmpleta  aome  experiment*,  and  oolleot  data 

lAidi  will  be  of  Talne  to  our  readera,  and  I  wHI 
loM  no  time  En  writing  again  on  the  qneatioD.  I 
AaU  Oken  baTe  the  pleaanre  of  pnbliolT  "-"^^g 
myMRe^ondtnla  in^ridnally  for  their  kind  help, 
llie  re«I  fa«t  aaema  to  me  to  be  that  aome  ol 
fiieas  atcaiea  are  good  for  one  aort  of  workand  tome 
fm  BDotber,  jnat  aa  al«el  raqniraa  to  be  tempned 
and  managed  according  to  tlxa  pnrpOM  for  whidi  it 
ia  wanted.  Then,  a«am,  the  Tanona  mathoda  ol 
MttiDg  aeed  to  be  oucnsaed,  and  tbe  right  one  for 
0u  atone  and  for  thepartiaalar  work  needa  to  be 
Moored.  Stonee  which  are  bongfat  in  the  Moe 
parcel  at  the  aaine  price,  and  nndra  file  aame  name, 
leam  to  me  to  vary  aa  moeh  «4  caat-inm  (with  or 
without  the  toond^aoaleLohanioal.tuid  other  irona 
and  ateela  in  their  Taiiona  atatea.    Anyone  who 


OUTTIVa  SOSBW-THKaADS. 

good-flttiog)  to  hold  the       [211)79.]— Ih  a  qnaetion  ol  gnve  practioe,  wheoi 

I  paraon  reaorti  to  oc«rM  and  aenaeleee  banter— aa 

'red  haniogt"    and    tbe   like— he   heralda    the 

irotkneaa  of  bia  caae.     Farther,  1  am  aaid  *-  *" 


if  "the  lentance  aa  one  of  the  pack  mnat  be  eo  eri- 
lent,  that  it  ia  inexpedient  to  diatorb  ila  aigni- 

I  do  not  "  nm  awsy  "  from  my  point.  I  aekwted 
Lhe  aqnare  and  also  the  multipte  thread  of  tha 
"acrew  "  or  "akew  gear"  bccaoae  the  modal  of  a 
nilliug  tool  tamed  to  a  template  the  ooonterpait 
if  a  aeotion  of  the  thread  inteml,  on  being  tried 
tbsiein,  would  at  onee  dcmonitrate  tbe  eaoae  of 
nrtoT  to  a  aorewoatter  of  the  dnlleat  eomprebeniioD. 
jiiailar  oaaaea  of  eiror  will  eiiat  more  or  lev  in  all 
lorew*  ont  with  a  droolar  cntter,  whethn  v- 
thieada  or  otherwiae.  Hoagh  I  begradge  en^ 
word  tb«t  I  write  on  thia  point,  ■□  -'■-' —  •- 
arerjone  familiar  with  workahop  ixa< 
win  qoote  a  tentmiDefromoolnnuiS,  i 


1  obriona  t 


drag  on  ita  weary  length  for  mcatha  to  coma  (ll«« 
--a  to  jadge  from  pracadeut),  I  h»Te  to  ay  th^ 
eretr  hoar  of  my  time  ia  now  oiMipifn,  I  «■ 
only  take  notice  of  it  at  a  oontenieilt  Mnod  Mm 
the  eterua  panphraM  on  thia  nnall  idw  ka* 
beooma  aomewhat  exbaoated.  In  Oie  maas  tin^  H 
a  V-tbread  aoiew  of  a  bib  to  be  oaaily  aean-Ba|, 
capit  threada  on  an  inch  bMid— ii  offsad  fo^a^ 
inapection,  haTing  been   cat  np  with  *  gattf 

cnfier,  together  iflth  V-' " ■•  -'•"»'  — 

willbearthe  niaal  i 
haveatraig! 

hollowed  bj —  —r . 

hare  to  admit  that  there  may  be  aomethmg  B  JL 
Ihia  ia  a  oertain  piopoaal  for  ma  to  make,  beeHN, 
for  practical  iiaaiiiia.  a  perfect  thread  prodBOadbf 

"- will  not  ba  forthcoming. 

V.  H.  T 


DIAKOKB  FOB  UUTTIHa  TOOIS. 

[240S0.1— Mr.   Wmmuc  moat  have   haaid  a 

_MD  the  carbonado  almoat  immedialaly  atts  ib 

introdoetian  Into  England.    He  akja  It  mmc  Ua 

the  market  oAral  36   yean    ago.    That  wnol  ba 

1860.    The  arat  trace  of  iU  motion  whacfclbwi 

an  ia  in  1863,  only  two  yeara  dUoBoee  fraa  w 

ite  giren.  Z.  T.  X. 

SBTBOB. 
raWSI.l-LiST  BTening  (April  3rd)  I  MwalM 
8teotatBh.21m.G.M.T.ttl-l.    IwMwalk^ 

a  the  itreet  at  the  tima  looking  at  Al^  aa 
J  MW  it  dnring  the  lart  few  mcor— *-  -"' 
Sipvition.    Ila  path,  w  ohacrred,  war  ' 
orth  i  2"  to  o  78°  South  1 1%  when  it 


behind  hoaaea.  Duration  abont  Ihne  aaocnda.  II 
teemed  qoite  twice  the  brightoaM  of  Jv^,  aA 
•     ■  "■  ■' — '— ■  oolonr,   ohnane  jaDow.    Ke 


ita^odatin 


nately  would  be  doing  Joat  abont  what  many 
woitet  aeem  to  me  to  be  doing  with  tluiae  diamond 
toola,  many  of  whkh  ue  net  diamond  at  all,  and 
when  they  aome  to  gri^  they  blame  the  diamond, 
inattkdoitlMirown  want  of  adantiOo  knowledge. 
For  tha  diamond  alloer,  I  find  that  the  ohu^oal 


boan  able  to  set  provea  to  be  anfSdently  nnif om 
In  qoality.  The  nickel  he  haa  not  tried  aa  a  baac 
f(«    caOTing    the    diamond    teeth,    otherwiae    bi 

a  the  nulliDg-wbea 
ID  uunalraoted  of  a  whee 
1  agate  by  meaoa  of  1 

.     .  Q  a  aUde-reat  frame  01 

lie  predaelj  like  the  ordinary  hand-millin) 
•Wb  lli*  be  made  eleven  jeara  ago ;  but  it  cu 
into  a  groove  predaely  a*  I  predioled,  and  he  thiev 
Ha^de  and  reverted  to  a  ma«*  of  agate  held  in  hi 
a  points  along  tbe  edge  of  hi 


bjalaoi., „.j_ 

jt  dafiutely  aa  tbe  large  diamond  'niwd  by  th< 
plata-glaM  cutler  ia  seen  By  the  eye  to  be  set.  H 
bid  great  atreu  upon  tbe  fact  that  if  a  point  eve 
gela  aetawTT  on  the  edge  of  the  ilioer,  or  i(  a  poin 
gate  aet  on  the  aide  ol  the  elicer,  the  luatrument  i 
■p^Ied,  inaamoch  u  it  nill  always  work  itaelf  out  0 
at  Una.  He  had  found  it  next  la  impotsible  to  ge 
t«di  pointa  out  of  the  alicsr  when  once  they  had  go 
wronglr  imbedded.  In  naing  diamonds  tor  oattmi 
^aa^  ha  nguiM  it  aa  very  impoitsnt  that  tb 
^uamlMboaidnerar  ba  led  m  aecond  lime  ore 
JetmwiiabJtbatoaaieat.  Se  Mja  (hat  the  margiui 


thia.)  It  would  be  exoaeaively  difflenlt  to  adjuat 
the  inclined  axia  of  the  nuUiog  cutler  in  the  line  of 
jentrea.  If  in  a  right-ban deaeoew  it  ia  Ht  above 
the  work,  the  thread  will  be  lopped  over  to  thi 
left;  if  act  nndei  tbe  centre,  the  cutter  will  Ic^tht 
thread  over  to  the  right.  Let  anyone  trace  a  spiral 
m  a  cylindtnr— aay,  a  oedar  pencil — bold  a  coin 
irith  ita  edge  to  um  incline  tA  that  qoral,  than 
■hift  it  above  and  below  tha  centre  of  the  panoil, 
ind  he  will  realiae  wbat  I  mean,  and  tbe  wretohed 
tbortian  of  a  acrew-tbread  woduced  by  a  wheel 
mtter  ie  liable  to  thia  additional  error!  It 
the  V  milling  cntlai  is  employed  to  ent  a  concern- 
trio  groove  round  a  cylinder  havinK  the  axia  parallel 
thereto,  it  ia  of  no  conaeqnenee  if  the  cutter  ie  eat 
high  or  low ;  but  when  it  la  inclined  and  employed 
lor  cnttiDg  a  apiral,  tbe  eondibaua  are  entaiely 
lifferent. 
I  am  invited  to  show  where  error  it.    Veir 

Tbe   "beautilnl  tocew-tbread "    ol   the    ■'^i 

mandrel,"  and  alao  tbe  collar  bearing,  are  to  be 
txned-up  with  lapa  or  akivw  obarnd  wUh  diamond 
powder.     This  &  another    blunder  ariaing  from 

met*  paper  thecaiaing.    Hie  gem  partielM * 

onea  driven  deep  into  the  ir"'"'  "*  "'  ~ 
which  alao  ioon  geta  oboked 
tteel,  Jnat  aa  a  fine  file  doea  ' 

to  abrade.    I  wiah  joy  to  IL .  ,  _ .       . 

of  the  man  that  would  constantly  keep  up  a  feed 
of  diamond.  In  an  amair  wheal  ooonating  of 
ooana  partidea,  the  abraded  (teel  ia  thrown  oft  a 

oonaumed  as  a  ahower  of  aparka,  andao  enargt 

ia  the  aotion  that  under  a  deluge  of  water  sparka 
are  still  there-    Diamond  in  la^  pieces  would  ba 
eofficientl;  atrong  to  take  a  good  ahaving  oS  hard 
atael ;  but  for  mere  taoaing-up  heavy  oata  are  not 
requ^ed.    The  diamond  wul  pate  off  tbe  hard  ttaal 
in  fine,  hair-like  curie,  and,  mean  onrlonaly  still,  I 
have  seen  a  curled  ahaving  taken  off  a  aorface  of 
poliahed  glaaa  by  a  keen  fiamond  ^linter.    A  dia- 
mond turning  tool  may  ba  tharpened  on  a  lap  01 
wheel,  charged  irith  the  aame  matorial,  like  a  tteel 
tool  on  a  gnndatone.    In  thie  country  there  ue  bnt 
few  worbuen  in  the  tootahopa  who  know  how  to 
mount,  01  have  any  erperianoe  in  the  uae  of  dia- 
mond outtinE  toola.     Mr.  Hinea  doea  not  uae  them, 
and  we  muet  rely  on  tbe  practice  of  thoaa  who  do. 
I  do  not  consider  him  anawcrable  for  all  that  he 
writea,  for,  to  apply  the  auggentiTe  metaphor  he 
ing  thia,  he  is  buotiug  in  couples.    In  the  tem 
of  bia  writing  he  naturally  strivee  to  convey 
impresaion  that  hia  honee  la  the  fauntain-heod  of 
oil  that  ia  excellent  in  practice  ;  but  it  appeaia  that 
be  needa  aomething  more,  for  if  in  any  form 
detail  ba  haa  hitherto  been  helplessly  Kroping 
daikneae,  a  new  light  haa  now  appeared  to  him  .  . 
the  ahape  ol  a  "  model  mandiel,     amd  it  is  to  be 


the  ahape  ol 
hoped  ^1 


rajolea  attbeckaag^ 
litet  to  ba  waDcM- 


aboot  3' 

Clapham,  April  4.  H.  Badlar. 

LTTSAX  OLAOZATIOV. 

[2WS2.]— I  HAVE  to  thank  "  F.B.A.S."ferhii  ■• 

-  ^  '-  237T4,page  472,  ot  Janna^ZOUL,_e' 


tbongh  they  do  notendone  My  viawB,  fcr  Ifcave  la 
gtaatMt  diffianlty,  to  tar,  In  getting  tbt  Oaoay  ra 
aminad  bjaxpwtaatall.    I  mtjakiavtbere  1 


SIS, 


.biBHitiaipate& " (lUetiU"  Vi^a!AniitaA.\*)i  u  te  bemmAi 


■■•-.m .   -- JanBBiT  ZOL, 

do  notandone  Mj  viawB,  fcr  Ifcave  Iha 

^ lonlty,  ao  fa-  ' ---'^-- 

aminad  bjaxpwtaat  al 

SStJtwhSa  "PillLa."  Wlams 
I  do  not "  tnffldantly  appredate  tfaaiKlaBttoiAiM 
the  diffoaiim  «f  aqueooa  vaponr  womldtikt  pltM» 
ly  tort  ot  Inaar  atmctpbM*." 
FnpMiT  apMHng,  the  dlfforicm  of  aqatoaa 
moor,  inaar Innai  atmaanhara. hoHfiia tare, a 
Tadieal  Daoeeata  ot  Ht&^Sarw,  tkoo^  tte 
sounta and limita  mi^not  bauntfailaatta 
moon  and  oai  oar  earth,  In  ooauaqaaoea  ot  lka«n- 
lent  dmaitiet,  due  to  tha  great  dtOenaMtapari- 
tation  on  the  two  globM. 
Bat  the  abaoiptioo  and  i 

vuaur  would  go  w  even  at  L.  — _ — 

loo,  inamaniA  aa  ice  avaporataa  B  tttN  ia  t». 
lliestMdy  and  alow  dedina  of  heat,  aad  oko  « 


_la  IhaocT  ia,  Umt  it  ma»  " 

ba  a  reaUy  beantif  al  demenatr^cn  of  tUs  telii^ 
the  air  bong  viewed  tt  flie  trawportfocMtdiim  ft« 
the  aqueooa  vapour  diffnaeJ  in  it. 

That  we  tea  that  tba  aquaona  vapoor  raMl 
laigely  (as  in  oar  otM  alao)  over  oquatodal  aeo, 
baa  been  depoalted  on  tba Puar  regiona totem  nit 
toa  CBpt  and  Ilia  raiaad  8.W.  quadmnt. 

Eventoally,  aa  beat  and  toaotport  tailtd,  tlu; 
aqneooi  vapour  waadepodted  moredaaalf  ainv 
the  eqnatonal  aeaa  to  fnnn  the  vait  raiaed  ie(i|* 
aronnd  Hare  Cria&im,  to  north  of  Sinna  India 
and  the  neat  Uttotal  highlands,  andi  aa  tba  Caiia- 
thiana,  upa,  Apeaminea,  Caaoaaua,  &e. 

EventadlT,  as  heat  and  air  aa  uanapert,  «■ 
further  deouned,  tbe  aqueoua  vapour,  rabad  b* 
tha  lagoona  left,  or  kept  Hqaid  by  heat  vesta  (•> 
on  oui  earth),  waa  depocited  atill  doaer  >no^ 
farming  the  ramparts  ot  tha  walled  ptaim  atd 

The  ctreular  lagoon  fcrnialiaiia  gradoallf  k>- 
coming  tmillftr  ti"^  amallar,  as  iht  iee  emat  nia- 

laid  and  froiai,  melted  away  their  ■ 
they  overl^pedj  and  to  ~  "' 
lata,"  about  which  tin 
reduced,  and  atmotphar 
But  ocntiactiim  ot  t 
deeper  vanta,  by  iriiidi  a 
warmer  intoior  would  r«_._  . 
failing  to  liquafy  tha  entt,  would  alm^  pila  u 
oondenasd  depoait,  often  fllling  1>  oU  water  vt^ 
as  LlnnC,  or  erao  piling  na  osmb  like  Fin 
LterforwoBldbaM  daaUtBlttl 
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ENGLISH  MBOHANIO  AND  WOSLD  OF  SCHENOE:  No.  1,046. 


127 


"vapcmr  ewsaping  would  (steam-like)  flash  out  int^ 
ttie  Toid  at  enonnona  B|>eed,  and  form  the  weU- 
Imown  haae  or  oloud  of  ice  spicula,  which,  on  sub- 
sdence  forma  the  paeoliar  *'  rayed  nimbos." 

Whether  this  htm  been  carried  on  yet  another 
■tage,  to  form  the  great  ray  systems,  I  oannot  so 
far  say ;  but  it  seems  probable. 

So  that  all  throogh  we  see  the  diffosion  of 
sooeoiis  Taponr  in  uie  lunar  atmosphere,  even 
when  yery  attenuated,  is  a  necessary  elemBnt  in 
Ihe  theory. 

With  regard  to  the  question  of  the  temperatore 
of  the  lunar  surface,  after  f curteon  days'  OKposure 
to  the  direct  solar  rays,  I  can  only  infer  it  to  be 
TBiy  low,  and  this  part  of  the  question,  i.^.— the 
cbanoof  of  Lord  Bosse's  conclusions,  is  in  far 
abur  bands  than  mine.  Both  Professors  S.  P. 
Laogl^  and  C.  A.  Young  are  of  opinion  that  the 
lonar  lorfaoe  temperature  never  rises  as  high  as  the 
■lelting  point  of  ice,  or  eyen  of  mercury ;  and  it 
ahonld  be  borne  in  mind  that  Lord  Rosse  himself 
was  not  quite  satisfied  of  the  accuracy  of  his  own 
conehuiona. 

The  theory  of  lunar  surfacing  by  gladation  seems 
to  fairly  well  solve  most  of  the  peculiaritiee  we 
■ee— t.iN. 

lit  The  absence  of  distinct  Polar  caps. 

2Dd.  The  difficulty  re  the  total  disappearance  of 
the  lunar  seas. 

8id.  The  distinct  relation  (except  in  the  case  of 
nimbi)  between  the  brilliancy  aud  the  inclination 
of  lorfaoe  in  the  detail,  as  though  gravitation 
ivmoved  a  darker  coating  on  inclines. 

4th.  The  yerv  suggestive  arrangement  of  the 
**  clefts  "  around,  or  near,  areas  of  presumed  subsi- 
dence, as  though  thej  were  cracks. 

6th.  The  extraordinary  coincidence  of  eight  dis- 
tinot  features,  held  in  common  by  the  circular  forms, 
from  Mare  Crisium  down  to  the  smaller  craterlets, 
datafled  on  page  198  of  "  Ours,"  Oct  31st. 

6th.  That  the  mountain  ranges  should  be  so  gene- 
allj  littoral  and  segmental  in  plan. 

7th.  That  craten  and  crater  plains,  and  walled 
plaina,  are  really  all  excavated  forms,  the  material 
m  aome  oases  5,000,  10,000,  or  even  20,C00  cubic 
mfleCy  being  removed  and  piled  around  to  form  the 
walla,  leavinff  the  deeply-depressed  indosure  a 
plain  and  leveL 

^  It  alao  offers  a  fair  explanation  as  to  the  forma- 
tion of  strings  of  craterlets,  terraced  craters,  bays 
of  all  kinds ;  and  the  fact  that  craters  near  a  sea 
manin  have  the  wall  on  the  land  side  the  highest. 
It  alio  explains  the  ridges  on  the  so-called  seas. 

Apart  nom  these,  it  also  seems  to  offer  a  more 
masoBablo  termination  of  the  life-historrof  a  gbbe, 
•  ioHdifloation  due  to  the  dissipation  of  its  heat,  a 
•uifadng  br  glaoiation,  and  where  the  Polar  ice- 
capa  haTe  doaed  over  the  equator,  instead  of  a  final 
■nrftwdng  hw  igneous  phenomena,  and  volcanic  out- 
1nnsta,jnid  lava  lakes. 

I  tnut  tiiat  <*  F.B. A.S."  will  yet  give  the  subject 
•ome  altantion— it  is  a  question  of  absorbing 
mOBMot.  For  ages  men  have  pondered  over  the 
creat  psoblem  of  '*  the  end  of  the  world."  What 
ttittobef  What,  in  the  far  future,  is  t#  be  the 
and  of  our  race,  and  the  end  of  all  life  on  the 
•uthr 

It  leemfl  to  me  we  may  read  the  answer  on  the 
faoe  of  our  satellite,  far  off,  no  doubt,  but  certain  in 
flie  end— universal  death ;  while  the  great  hymn  of 
Hie  will  be  taken  up  by  other  worlda,  and  sung  in 
other  woxda,  the  great  sun  itself  at  last  teeming 
wifli  life,  in  ntter  darkness,  as  the  will  of  the  great 
"An  Father." 

**  It  maketh  and  unmaketh,  mending  all ; 
What  it  hath  done,  is  better  than  hath  been  ; 
Slow  grows  the  spbudid  pattern  that  it  weaves, 
Its  wistful  hands  between."— (*<  Light  of  AbU}') 

8.  X.  Peal. 


PBOPXB  FOBK  FOB  BSD-F&AKB8. 

[24083J— Oir  reading  the  letter  of  «  Cahn  Be- 
.  Me"  (£3789),  I  thought  the  idea  seemed  so 
Tational  that  I  determined  to  try  his  plan,  and 
•eoctdingly  I  raised  the  head  of  my  bed  about  Tin. 
Qgf  means  of  bricks  under  the  legs).  Since  then  I 
haTe  oertainly  been  less  troubled  with  vivid  dreams, 
or  indeed,  aav  at  all  worth  mentioning.  I  find  it 
neceaaary  to  have  a  firm  support  for  my  feet  (I  use 
three  or  four  volumes  of  the  **  £.M."  as  the  most 
•olkf  things  I  can  lay  hands  upon),  as  otherwise  I 
find  there  is  a  tendency  to  slip  further  down  the 
bed  than  is  quite  comfortable. 

As  an  invalid,  I  am  not  in  a  position  to  judge 
fairly  the  sleeping  merits  of  the  arrangement ;  but  I 
find  that  I  am  able  to  get  off  to  sleep  muc^  quicker 
now  than  I  used  to.  Devonienale. 


XI0B0800PB     OON- 
8TBU0TI0N. 


[24084.]— Yaluable  instmntions  have  appeared 
m  time  to  time  iu  the  **E.  M."  for  making 


given  on  the  construction  of  the  microscope. 
Whether  this  arises  from  the  fact  that  the  mechani- 
cal exactness  and  optical  knowledge  required  are 
practically  beyond  the  skill  of  any  but  a  profes- 
sional workman,  or  from  other  causes,  I  do  not 
know.  I  do  not  suppose  that  even  the  most  skilled 
amateur  could  successfully  make  one  with  hiffh 
powers,  or  of  a  complicated  kind ;  but  I  shomd 
think  tnat  a  serviceable  plain  instrument  would  be 
within  the  power  of  one  who  is  fairly  skilful  at  the 
lathe  and  metal  work.  I  feel  sure  there  must  be 
many  of  our  readers  who  would  be  glad  to  be  in 
possession  of  this  useful  instrument ;  but  who  do 
not  possess,  or  who  do  not  care  to  spend,  the  money 
to  buy  one,  but  who  have  botJi  time  and  the  means 
to  attempt  its  oonstraction,  if  it  could  be  done  with 
a  fair  chance  of  success. 

^  Woidd  Mr.  Wenham  or  others  who  have  prac- 
tical knowledffe  on  the  subject  enlighten  us  upon 
this  point,  and  if  considered  to  be  within  the  range 
of  amateur  work,  may  we  venture  to  hope  ttiat 
shortlv  a  series  of  articles  on  the  "  Construction  of 
the  Microscope  "  may  appear  in  these  columns  ? 

Nemo. 


THB    OASSEGBAIV. 

[24085.]— Db.  Botbton-Pioott's  letters  are 
giving  information  which  is  not  to  be  found  in 
books,  and  which  I  had  sought  for  in  vain,  so  it  is 
needless  to  say  they  are  of  special  interest.  As 
regards  the  distance  of  the  convex  from  the  con- 
cave, it  becomes  obvious  why  their  sidereal  fod 
ought  not  to  coincide,  if  we  remember  that  llie 
sidereal  focus  of  the  small  mirror  is  for  parallel 
rays,  whereas  when  in  position  in  the  telescope  it 
receives  converging  rays,  and  this,  of  course,  applies 
to  the  Oregorian  as  well  as  to  the  Cassegrain. 

I  do  not,  however,  remember  to  have  hitherto 
seen  any  formula  such  as  Dr.  Bo vstou-Pigott  gives 
for  determining  this  distance.  I  have  not  my  note- 
book at  hand  with  the  results  in  actual  figures  ;  but 
I  have  found  that  even  in  small  instnunents  the 
distance  apart  of  the  mirrors  differed  very  sensibly 
from  the  sum  (or  difference)  of  their  fod. 

It  will  be  observed  that,  by  omitting  the  divisor 
in  the  first  term  of  the  formula,  we  obtain  the  equi- 
valent Newtonian  focus  irrespective  of  the  eyepiece. 

N  =  F  X   L 

X 

This  in  one  of  the  oases  given  i 
N 


129  X    f^J?  =  671in.  (nearly) 


Or  practically  66ft.,  as  mentioned  in  the  last  para- 
graph but  one. 
I  would  ask  Dr.  Boyston-Pigott  if  he  can  kindly 

e've  a  formula  to  determine  at  what  distance 
ihind  tiie  great  mirror  the  conjugate  focus  of  the 
small  mirror  falls,  or,  in  other  words,  where  would 
the  image  be  formed  if  the  eyepiece  were  removed? 

A.  8.  L. 


^ —    ^g 

almoal  everything  within  the   range  of  amateur 
:k ;  but,  with  the  exception  of  some  articles  (to 
^""^  of  my  recollection  incomplete)  in  tihe  older 
fun  detailed  instructions  have  hten 


KXKBBAL-OIL  I.AJIP8. 

[24086.]— I  DO  not  pretend  to  any  scientific 
knowledge,  so  I  only  wrote  of  mineral  oils  as  a 
practical  man,  bavins  in  the  first  place  verified  by 
actual  experiment  all  I  advanced.  Very  possibly 
I  confused  the  terms,  and  I  am  much  obliged  to 
CoL  Shakespear  for  setting  me  right.  My  mean- 
ing, however,  must  have  been  patent  io  every 
reader. 

I  never  desired  to  convey  *'  ^rave  dissent  from 
Sir  Fredk.  Abel's  opinion,"  being  convinced  that 
the  deliberate  oondusions  of  such  a  master  must  be 
accepted.  Nor  did  I  at  all  question  the  prindple 
he  advocated;  I  only  stated  that  "while  lamps 
are  made  in  their  present  form,  a  general  adoption 
of  his  views  mignt,  in  ignorant  hands,  lead  to 
disaster." 

Theorists  cannot  always  as  easily  submit  thdr 
views  to  a  practical  test  as  in  the  present  instance 
is  open  to  Col.  Shakespear.  He  will  confer  a  favour 
on  all  interested  Irr  providing  his  '*  two  lamps  in  all 
things  identical  **{?)f  and  afterburning  them  at  full 
combustion- saj[,  for  four  hours -uform  us  of 
the  then  respective  temperatures  of  the  remaining 
oils. 

As  to  his  "  6d.  lamps  of  tin,"  the  use  of  such  is 
no  proof  that  the  prmdple  is  either  right  or  safe. 
I  have  been  familiar  with  the  form  of  every  kind 
of  lamp,  here  and  on  the  Ck>ntinent,  commercially 
made  during  the  last  40  years,  from  the  old  camphine 
to  the  newest  lamps  of  the  present  day,  and  I  am 
convinced  that  the  cheap  (?)  lamps  have  brought 
discredit  on  mineral  oils.  They  are  used  by  the 
poorest  and  least  instructed.  They  are  often  charged 
with  the  lowest  priced  and  worst  oils,  and  to  i&ii 
structural  imperfections  must  be  added  the  gross 
ignorance  and  carelessness  of  the  majority  of  their 
users. 

I  have  also  had  great  experience  in  the  use  of 
these  oils,  aud  have  always  found  them  (when  pro- 
perly managed)  the  best,  cheapest,  and  deanest 
domestic  lights;  and  when  Sir  Fredk.  Abel  and 
Mr.  Bedwood  have  concluded  their  inveaUg^Wofna, 
I  have  not  the  least  doubt  that  liom  \£mx  In- 


stmotions  lamps  will  be  constructed  so  simple  and 
so  safe  that  the  use  of  these  illuminants  will  be 
almost  universal.  J.  Hnghee. 


OUBIOT78  OPXIOAIi  BFFBOT. 

[24087.]—!  HAPPENED  to  have  a  new  smooth- 
bore breech-loading  fowling-piece  in  mj  hands, 
and  in  looking  through  the  barrel  to  see  if  it  waa 
weU  bored,  i  noticed  an  optical  effect  which 
interested  me,  and  which  I  supposed  to  be  an  ex- 
cellent example  of  diffraction  bands. 

The  barrd  was  very  smooth  and  well  polished, 
the  far  end  appeared  as  if  terminated  by  a  blunt 
cone  formed  of  two  concentric  rings,  leaving  an 
opening  of  about  one -fourth  the  nu.  size.  r<A' 
lowing  these  two  rings  were  four  others  the  full 
size  of  the  bore,  alternately  dark  and  light,  sharp 
and  well-defined. 

If  I  am  wronff  as  to  the  cause,  perhaps  some 
fellow-reader  wilftake  the  trouble  to  set  me  right. 

B.  8.  Onlley. 


LIABHilTT  ACT.— 
NOTIOB   OF  INJTXBT. 

[24088.]— I  HAVE  so  often  been  consulted  by 
injured  workmen,  anxious  to  claim  compensation 
under  this  Act,  but  who,  by  omitting  to  give  the 
necessary  notice,  had  lost  all  chance  of  so  doing, 
that  I  tmnk  a  few  words  upon  the  point  may  be  of 
practical  utility.  It  is  a  needful  princmle  in  the 
administration  of  justice  that  everyone  knows  the 
law,  for  if  ignorance  of  tiie  law  could  be  a  vaUd 
plea,  no  one  would  ever  be  convicted.  But  in  cases 
like  this,  where  a  statute  makes  a  tedinical  point 
and  imposes  a  condition  precedent  to  the  support  of 
a  just  daim,  hardship  is  often  worked  because  of 
this  ignorance.  Nowhere  has  this  been  proved 
more  plainly  than  in  regard  to  notice  under  the 
above  Act.  A  Bill  has  several  times  been  brou^t 
into  the  Commons  by  Mr.  Burt  and  others  to  give 
judges  some  discretion  where  this  notice  has  not 
been  served  within  the  stated  period;  but  it  has 
hitherto  failed  to  pass,  although  some  such  amend- 
ment is  certainly  needed. 

The  Act  provides  that  no  action  for  the  reoovenr 
of  compensation  for  injury  shall  be  maintainable 
unless  notice  of  that  injury  is  given  within  six 
weeks,  and  the  action  is  commenced  within  six 
months,  from  the  date  of  the  aoddent.  If  the 
workman  dies,  then  the  time  within  which  the 
action  may  be  commenced  is  extended  to  twdve 
months  from  the  date  of  the  death.  With  regard 
to  notice  also  death  makes  a  great  difference,  for 
whil%  the  workman*s  action  for  iniuries  is  gone 
entirely  unless  the  notice  is  ffiven  wiudn  six  weeks, 
yet  if  he  subsequenti^  dies  the  right  revivea.  This 
results  from  the  provision  that  in  case  of  death  the 
want  of  notice  shall  be  no  bar  to  the  maintenance 
of  the  action  if  the  judge  is  of  opinion  there  was 
reasonable  excuse  for  its  omission,  which  appsars 
to  be  entirely  left  to  the  judge's  discretion.  If  this 
clause  applied  also  to  the  case  of  injury  without 
death^  nonarm  could  be  done  to  employers,  and 
some  mj ustice  would  be  prevented. 

I  am  now  dealing  only  vrith  the  ordinary  case  9f 
injury  when  it  is  not  fatal.  Within  six  weieks  from 
the  day  of  the  accident  the  workman  must  give 
notice  to  his  emj^oyer.  This  time  is  to  be  reckoned 
in  the  usual  way,  and  exdusive  of  the  day  in  which 
the  act  was  done,  from  whidi  it  is  to  be  dated. 
Thus,  if  the  acddent  occurred  on  Monday,  30th 
Marcn  last,  the  notice  must  be  given  on  or  befbre 
Monday,  the  11th  May,  and  that  would  be  the  last 
dajr  in  which  it  could  be  given.  The  notice  most 
be  in  writing.  Verbal  notice  is  useless  ;  the  facts 
that  the  employer  was  present  at  the  time  of  the 
acddent,  or  xnew  it  from  his  men,  or  even  offered^ 
or  has  actually  paid,  some  compensation,  are  each 
and  all  of  no  avaU.  Written  notiee  must  be  proved 
by  the  workman  before  he  can  begin  his  case ;  un- 
less, indeed,  this  is  waived  by  the  em|doyers  at  the 
trial.  Although  the  notice  must  be  in  writing,  it 
need  not  be  actually  signed  nor  follow  any  spedal 
form.  But  the  Act  provides  that  it  diall  give  the 
name  and  address  of  the  person  injured,  and  shall 
state  in  ordinary  language  the  cause  of  the  injury 
and  the  date  at  which  it  was  sustained,  and  shall  be 
served  on  the  employer.  The  name  and  addrea 
should  be  full  ana  true.  It  is  as  well  to  set  out  the 
Christian  names,  but  initials  would  be  suffident. 
The  address  should  be  the  reddenoe,  and  not  merely 
a  place  of  employment.  By  the  "cause  of  the 
injury"  the  Act  really  seems  to  have  meant  the 
cause  of  the  acddent,  because  that  is  the  true  point, 
and  the  actual  proximate  cause  of  injury  is  not  so 
material.  It  has  been  hdd  that  it  is  not  essential 
to  set  out  the  exact  cause  of  action,  even  if  it  were 
a  paper  drawn  by  a  pleader,  but  that  the  notice 
must  show  the  emplover  what  occurred  in  such  a 
way  that  he  may  be  able  to  make  proper  inquiries, 
and  so  come  to  trial  prepared  to  meet  the  plamtifTs 
case.  Then  the  true  date  must  be  stated,  but  a 
misteke  in  this  point  would  not  be  fatal.  The  AcL 
indeed,  declares  that  a  notice  shall  not  be  dflamAl 
invalid  by  resjmi  ol  vk^  ^iAmcX.  ^V^mMiA^QSAss^^^ksaftp- 

dijd«ndASi\.^«A  -^wVM^asw^  'vD.\aa  ^ril»aw^  ^s^  «^ 
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dtfaet,  or  tlut  it  me  tor  the  pnrpole  of  miilasduig. 
Tliii  oliiiua  thuB  oantcn  ■  duontiaa  ^poa  tha 
County  Comt  jadg«9,  'before  whom  all  theae 
—^■—1  rnnat  be  brought,  u  to  the  fona  aod 
t»  of  Uw  notiee,  although  it  doei  not  enable 
itsment  of  tact  to  diipenie  with 

9  molt  be  eerrcd  apon  tha  em- 
,  .  .  oniee  nuut  take  place  withia  the 
^  Wneb  mcntianed.  It  mar  ba  lerred  by  dalirer- 
ing  it  at  the  employer'*  rednenee  or  place  of  boii- 
naaa.  But  thii  ihonld  ba  doaa  in  ■nohnwrnythat 
It  wiD  Dome  to  hii  knowledge  in  the  otdinaary  coima, 
•Md  it  ibonld  be  left  at  a  ibop  or  office  during 
b«i<n<»  boon.  But  tbs  oth«  pUa  gifen  by  the 
Act,  of  iiaiiuj  bj  regBtared  lettar,  ii  min  where 
tbnatalikety to  be  any diipnte or conf naon.  To 
loOii^  th«  notice  nut  be  placed  in  anennlope 
IB  emplayer  at  bii  la-^  ■ '-" 


D  SwAmrorOTON  Bulwit. 
Table  of  QradieDti,  Lenb,  &<s.,  17tb  July,  IS! 


pairted.  Upoapt^Oatitwi 
and  npon  pndnetion  of  the  ti 

"--— "iOB  wiU  b- '"— ' 

»  whan  It 


I  reached  the  em- 


lat  nad  •ereinl  wonld 
It   ii  alwaj^  win  for  tha 

^  mtjopj  of  the  notioe  he  aendiud 

of  Ik*  Mrralape  ai  addnMnd,  and  he  ehonld  aigo 
Oanolieeaahewoiildaletter.  It  ii  aUo  wiu  to 
tat  tte  notioe  ba  drawn  and  daliverad  u  aoon  ai 
I*  after  the  accident,  a*  the  time  allowed  (OOD 


PMdbbd 


it  to  be  foigotten  or  omlooked  imtil  too 

Ue.  I  have  known  ea««a  in  whidi  injored  woA- 
mm  haTe  been  kindly  helped  by  their  eoiployen 
dning  the  fliit  aemn  or  eight  weeka  aftw  the 
aeddant,  and  tb«s  diimiaMd,  ttie  poor  fallows  only 
HiB  finding  ant  why  thn  wete  ttioi  treated,  and 
M^  lenmuic  after  the  time  had  gone  by  that  it 
WBi  t09  lata  IM  tbem  to  giTe  DotiGe,  without  which 
~  Bi  ware  inetrierably  banad. 


DiatanoM. 

U 

F«1L 

Gmdiaoti. 

H 

Total. 

Inter- 
mediate. 

BiN. 

Per  HO. 

Balw. 

m 

Conunendng  at   Laleeater    Station 

near  Watt  Bridge 

To  Weigbing  Henae  Boad  Croaaing 
To  GtoSeffEoad  and  Station....! 

and  Oroby  Branch 

To  Batby  Boad.  Station  and  Wharf 
To  Kirhy  and  Newtown  Hoftd  Croae- 

II 

1  30 

2  60 

3  72 
i    « 

fi    32 
S    61 

8  10 

9  64 

10    37 

10  66 

11  30 
13    28 

15    26 

15  7* 

16  6 

it 

1    80 
1    30 

1     12 

4S 

72 
I    32 

1    26 
t    51 

13 

29 

51 

1    78 

1    78 
18 

11 

197)6 
level 

800 
6-95 

13-01 
3S-00 

81-00 
71-91 

9609 

lard 

3697 

lavel 

Feet 
kTel 

level 

60-98 

41-06 
1S2'92 

laval 

Feet. 

3M« 
level 

700 
1100 

11-60 

26-00 

38-50 
ll'SO 

180  00 

level 

61'60 

25  76 

2100 
30140 

level 

linTir 
level 

Iin7H 
linlSO 

lin364 
1  in  211 

1  in  138 
lid  119 

lin29 

level 

tin  97 

lin203 

1  in  261 
Im    17 

level 

FeaL 

UO-OG 
239-11 
ifflU 

217-11 
251-tt 

To  b^'J^  Diifi^  Steti'on  and  itiid 

Croiing 

To  Bagworth  Station  and  Foot  of 

35347 

428fll 

To  Top  of  Bagworth  iDcliua 

To  B«gwoitoT;olliBry  Branch  June- 

G21'19 
GM'IO 

To  neu  AMbhj  Tnmpike  Boad  Crou- 
ing.Bardon 

61O09 

To  Termination  of  Bulwny  atTrnn- 

28a-ll 

Total 

- 

13     G 

37102 

274  96 

- 

- 

- 

(Original  Table  Signed) 


2,  Oieaham-bnildiDgt,  GnildhalJ,  E.C. 
OHa&T  WSBTBBH  BAILWAT. 

I210S9.]— Ifs.  Jobs  F.  Lxvbercb  ia  wrong  in 
thukiug  that  the  G.W.K.  main  line  weatot  Brutol 
ia  wholly  broad  gaage.  The  Ift.  S]tb.  gAOga  haa 
been  laid  for  aome  years  now  ai  far  aa  Eiater,  It 
baa  been  and  la  largely  lued  for  ronning  narrow 


About  a  y»ar  ago  a  loop  line  of  about  three  mileB 
waa  fonn«d  batwMS  Blaadon  and  Poxton  (which 
am  on  the  main  line,  about  twentr  milaa  wsat  ol 
Brlrtol),  taking  in  Weston -Soper-Hare,  which  had, 
balore,  to  reatsatiified  with  a  junction  Iina  between 
it  and  tha  main  line,  aboat  a  mile  dlitant.  Tbe 
loop  itaelf  is  laid  narrow-gauge  onl^,  while  the 
origisal  Una  ramaina  both  gauges,  and  ii  used  oblefly 
fay  two  or  three  broad-gauge  eipitaaei  toch  way 
daily,  while  most  of  the  narrow-gau^  atopi»ng 
ttain*   naa    the  loop  line,  thus   patting  Weston 


it'ThaUnew 


it  Eieter  Is  broad-gauge,  with  ej 


I  from  London  are  t 


Uh  tbe  ctaanginea  03  and  101,  in  place  of  1676, 
78,  and   it   &  now  admitted 


that  the  "big'* 
They  have  ti»d 
with  the  amall  boilers. 


of  it  aU  IS  that  thay  are  taksn  off  Scotch  tr 
tha  Resent.  I  axpeet  tha  engine*  will  da  nc 
tOl  tb^  have  new  large  boOezs. 


AVOTHBB  BBAKB  FAILUBB. 

121091.]— WoTTLD  "Heteor,"  or  any  other  nil- 
way  eomipondent,  kindly  azplain  tbe  cause  of  a 
leeenttailoieot  tha  -ncuum brake?  The  Midland 
G  p.m.  expime  from  Mancheatsr  to  St.  Pancraa,  dne 
in  London  at  9.4G,  27th  Uarcb,  waa  made  np  ot 
two  mginaa  and  a  vary  long  train.  Instead  oi 
ftopplng  at  Kentidi  Town  it  ran  completely  tha 
whole  length  past  tha  station,  and  had  to  he  set 
back.  It  was  a  good  thing  there  was  nothing  in 
(h«  way ;  bnt  aodi  oases  are  vwT  riiky. 

Anzlona  to  Know. 


Station,  Leicester,  June,  1807. 

Olement  B.  Btretton, 

Hon.  Mam.  A.S.B.S. 
Leicester,  ApiH  2nd. 

"ENaiNB-icAKitra  at  home." 

[21093.1— Feuht  "^  ^  "ff"  "V  thanks  to  you 
eaMemad  comspoudent,  "  J.  H.,"  for  his  interest- 
ing and  able  instmotiona  concerning  the  making  ef 
small  steam-engines  by  amatenii.  Numbers  of  ua 
are  daaiions  at  poaaeasing  a  motor  suiHoiently 
powerful  to  work  at  least  one  lathe,  and  would  go 
to  consideiabte  troublo  and  expense  to  attain  that 
object  in  a  luitable  wav  ;  but  a.  difBcnltr  generally 
presents  itself  beyond  the  auttiue  altogether— 
uamely,  the  raising  of  ataam.  Of  oonrse,  this  can 
be  done  in  the  naual  way  by  meana  ot  a  ooal  or 
charcoal  furnace  ;  but  has  it  not  occurred  to  os  all 
that  00*1  &TUig  is  extremely  troublesome.  I  think 
it  is  dirty,  andthe  smoke  Is  not  eaailj  diaposed  of. 
Can  it  he  dona  by  ^— that  is,  a  gas  fire  or  atove  F 
Would  not  gsa  flnng  he  eitnmelf  cleaa,  ready, 
and  (tm  from  trouble  ?  Woald  it  not,  in  faot, 
render  a  steasa-enfjina  almost  as  manageable  aa  a, 
gas-engine.  I  suppose  it  has  bean  and  is  dune. 
Than  why  do  so  many  ot  ui  use  coal  at  all  F  As 
we  have  had  dasoiibad  to  us  tbe  oonstiuction  of  the 
nlinder  far  a  small  engine,  I  would  like  to  ask 
''J.  H."  a  question  or  two  on  this  point.  Why  is 
it  that  the  aisapla  double- action  osculating  cylinder 
iHtho^  iliJe  ralec,  so  muck  used  in  models,  is  not 
used  for  larger  engines — say,  tor  an  engine  of  1  or 
1  h.-p.  ?  Is  it  not  cheaper  to  make  ?  How  does  It 
stand  wear  f  Will  your  obUging  correspondent  say 
what  nta  of  speed  a  small  engine— lay,  I|  x  3in., 
,  could  be  oanssd  to  attain  f  Could  it  be  dnven  by  a 
:  modantepraaaure— say,  10  toSOlb.  aquare  inch,  at 
I  a  ■peedot^l^OD  revi.  nrmlnnta  F  Is  there  a  limit 
to  tha  Telocity  attainable,  preesnre  being  providad 
in  any  reqnlnd  degree  f  If  an  ordinary  cylinder 
oonld  not  be  drivenat  this  high  ""'"    ' "'    ' 


laminated,  and  even  than  the  vibratian  of  tie 
armatnte,  oauaed  by  the  jaA  whlah  it  reeeivat  a* 
.  each  oog  passes  the  ends  ot  the  pole  plseaa,  is  tbt 
annoying  if  tha  msohina  ia  in  a  wornhop.  With 
regard  to  "  Anglo-Dane'a  "  query  (65839)  bs  nut 
ramembai  that  it  tha  dimenaiona  of  a  draamo  an 
doubled  it  wHl  hold  aiabt  timea  tha  waiAt  ot  win. 
A *■""''■"  to  b«  •eU-regnlating  mmthave ilmnt 
and  aariaa  winding  in  a  oertaia  pcopoitiOD,  wkkl 


what 
for  that 


cylinder   would  ba  snital 
porpo*'  •    Would  eomsone  who  poaaeis          .  ^ 
approximately  ot  tha  aboTe  size  kindly  try  the 

Cciment  so  aa  to  aaoertain  whether  a  iipeed  of  even 
,  no  could  be  attained  ?  X. 


limits.    For  iestanoe,  if  21  . .   ._    .. 

lamps  wera  turned  off,  tlm  zeat  w«dd  not  be 
nu&rially  affected  with  tha  addiliw  to  &a 
maOhine  of  a  reaiataiiM  theamooBtof  whUbeonU 
b«  varied  bv  an  attendant.  TheaaaUnacoDldbe 
made  to  light  any  number  of  lampa,  fmn  on*  ts 
the  largaef  number  the  machine  wfltli^t.  I  will 
next  weak  send  some  leading  dimBWOBs  of  a 
nm.hinn  wliich  wUl  light  any  nninbal  of  2C^P> 
lamps  up  to  thirty,  which  nombar  mi^  be  eaailj 
Darned  to  fifty  or  even  sixty  if  the  dynamo  is  im^ 
required  to  lun  a  short  time— aaj,  for  twuhiMn; 
bat,  of  oottisa.  In  practice  it  ir  — ' '  ' 

iot ^. 

aa  its  nsef  n]  on^t.  I  may  m«ntiom  now  that  Aa 
armature  will  be  8in.  diaineter  In  Sin.  bnad,  sal 
that  it  will  have  only  cnelayeiatwireoBiL  The 
sore  of  the  armature  and  the  iron  oi  field  n^Mla 
will  be  very  maasiTe,  *o  •«  to  obtain  aa  intanstly 

Ewerfnl  bid  In  which  to  rotate  tfee  anaatan.  I 
ve  been  much  amused  by  the  uuiiBS[Mud«iaa 
which  has  taken  place  in  eonpeetioa  with  laminatail 
armatures.  I  canaaanrethereadaiacrfthe  "E.1L' 
that  after  taking  into  consideration  flie  aKtiKtniAl* 
required  to  wind  It,  tha  Iwninatad  SiasM*  B 
armatore  ia  atill  by  far  the  beat  ainatam  tow 
Bithei  as  a  dynamo  or  as  a  motor.  Mr.  OhaataJ,  ia 
latter 21011,  i*  no  donbt  veiT  fanny:  '  ■  ■  ■^ 
ume  time  not  van  sdr-"--      "-  « 

f<MitTyTW*j<»«.w*i«>»fc*^«Ji 

m  the  shaft,  or,  what  U  moie  ptofaablSL  in  tb^ 
Hiiriknf^.  and  ont  ot  Uiu  slii^t  miateka  Mr. 
Chaster  tiiea  to  make  a  ease  aainst  '—■ '--'■J 
annatuiea.  Beadets  unat  be  aware  tbattbaltt 
discs  would  not  be  perfectly  flat,  and  so,  wbaa  |ri 
on  the  spindle,  would  be  apdngy,  and  ««aU 
oatunllT  teqnin  a  conaidaabia  amount  of  senwiV 


sntiflc    lb.  Walkar  cii- 


^ving    conabraetkD,  lb.  Chaster  makes  ti 


/3M0«.7- 


make  tJu  saaehine,  of  which  Hr.  Bottone  gave  him 
soma  paitieulaia,  as  it  would  most  certainly  have 
beenatailnra.  " Anglo-Dana  "  will  gnspjmy mean- 
ing when  I  tall  him  that  the  resiatanoe  of  the  arma- 
ture would  han  been  from  SO  to  100  times  loo  high. 
Apart  from  the  queatlon  ot  raaistanoe,  the  form  ot 
amatnre  deacnbed  is  quite  unfit  to  be  used  in  a 
latge dynamo-,  tot*  otany  ifrare>Mt*.\u»e,iltTOuJtVw 


inn  the  lam  oarboa  ii 
what  ia  this  battery  that  laB  Xr.  JOMa's  aimabH 
(or  several  honia  without  BuStainf  aaj  dimiMti* 
of  strength.  Pathapa  it  will  ba  ilamsjliisl  inM 
early  number,  and  than  we  shall  (nbably  mi 
that  this  wonderful  battan  ia  maBBbotOMd  by  Sf 
and-BO,  by  Hr.  Chaslar'skDdpKBit. 


n.  10,  1886. 
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I^AXatATMO  ABXATUXBa. 
15.]— I  tx  veiT  lOTTy  to  hs  lettei  240il,  by 
CbutcT.    In  tiM  Bait  rUM,  rsfarriDB  to  mr 
ZMIO,  Vol.  XL.,  tlis  160  diM  nuotloiiBd 
■hoDld  luve  teiii  110;  tbii  ii  ptobaUr  k 
it,  which  hAd  urtkliilir  tacaped  mj  obMm- 
JlHr.W.ChttitBTOftlledmjkttaitiontoit.  I 
bo  OTMTlooked  the  qiuiT  M934,  Tol.  XL., 
I  rgplf  o{  >'  pfiut."  I  fatke  thii  oppcitimity 
igiuDg  to  tliMO  Kentlsman,  u  B 
tbat  time  pnTenM  ms  Iram 
w  of  the  "  £.  H."  to  eoiDldately  ■■  it  ii  my 

.  u  to  the  lin.  eomprsMiim,  Iwin  mdanoni 
ler  the  myaterr  ao  palpably  elsar  that  mea 
uitsr  Duy  kdmit  the  pouiiilily  at  the 
bed  f&ct  that  luch  oomprenioB  !■  not  only 
tj,  bat  aamly  perfonud.     The  din,    or 


the  note  mad  HOih-aadDfl.,  aiaeanira 
lanwh  afiMtioDcIO  that  lb  aqtian  will  Kji 
meainie  o(  D,  Ita  mba  the  iiiaMiii  ii  of  D 
£  11.,  Iti  fouifli  power  the  maaaua  of  B,  and 
nntlllU  twelfth  powaiKivm  ttM  meMonof 
0,  which  moat  b«  euoUy  ooe-haU  ctf  tha  kr 
m.nA  thw  octave  ja  the  rally  iDterral  muiioal] 
not    It  natiinllT  foUowa  that  Omm  note* 

If  not  f  nlfll  the  Brat  reqninment  of  tiaa  mnaio 
,1  aiiDplieity  of  latlo  between  tha  notat  of  the 
'I  bat  tU>  !■  HCored  if  the  ecala  be  evolved  I 
''    praoeuaettorthDap.  10,Na.  l.Hl. 

Another  way  of  patting  it  ii  Oom  :  ThiitaBi 
tn>m  C  to  C,  01  trom  aaj  other  kajrnote 
Dotave,  are  made  to  atand  at  tha  following  pi 
tion.:-!,  'Vl.  CVt)".  IVi)*-  (V*>  >  y 

rViV.    (V*)'.    CVi)',    ("*/«•.   ['■ 

you  intttmedmto  onrva  ordinataa  an  idi 
with  theae;  but  itwoald  be  intenatinr  to  i 
why  the  mcaaute  for  E  flat  ihowa  a  dioaiena 
(■Vi)*.  Yon  will  note  that  tha  maam 
T  ihiup,  the  tritODo  both  in  the  curve  on 
andeqaal  tampmuDantl*  an  attempt  at  thai 
root  en  ^  or  ('*V1)*>  ^"'^  ""  mnmoal  miH 
F  ih«tp  ii  not  Ihoa  to  lie  latermediately  be 
tha  axtremea  of  the  aoale ;  bat  in  Jla  nearei 
tiooihip  to  the  key  of  C  to  act  aa  the  laadin 
to  the;  BCale  on  O,  and  ao  mnit  be    -^ 

lbs  following  table  ooabaat*  the  brae  notea 
key  of  G,  with  the  eqnal-tempeiamcmt  nota 
your  carve  ordinatea.  The  data  coneotly  li 
~>laoe  in  the  minor  Boalet;bnt  thaahaipa  i 
-'  — -   '-    the    key   of  C,  being   algiii  of  i 


i   bain 


•ijone  who  hiu  had  any  eipedenM    

unped  piaoea  of  metal,  knowa  that  although 
ikniN  of  each  diet  may  be  g*^in.,  it  requliaa 
nble  praaanra  to  tone  20  Oiaca  withm  the 
>f  ose  inch,  by  reaaon  of  the  diatoitioa  ot 
idniing  tba  outation  ot  itamping. 
1,  in  practice,  ^hat  110  dito*  Ain.  in  thick- 
copy  6}in.  to  Tb.  of  apindle  before  aaawin  tr 
nbapa  the  maker*  of  >ome  of  theae  BoaS 
■ei  armatarea  may  vetitf  — 
ftflfi^fn  that  the  croaa  14 
-onnd  with  font  a^lg,  ia  hi 
and  wonnd  withtwoooilii 

J  far  more  efficient  than  the  aolid  H  fom, 
eitiMr  maOiad  of  winding  holdi  anffldent 
■  the  pnrpoae.  I  belien  I  am  the  originator 
amlnAtlOQ  o(  theae  amall  armatnna ;   and, 

ig  to  Hr.  Bottons'i  recoit  teat,  it  appears  „  ..._., 

been  a  «tep  in  the  right  direotion.  lation  into  other  ksya,  ao  in  every  [ni 

compelled  to  dMi  with  that  portion  of  Mr.    theae  aa  the  meaaoraa  of  the  leaoiog 
-"a  latter wUah  reflecta  apnn  maperaonaUy   natnraltaneaabovB:— 

lewhat  ai«rD«r  manner.    He,  tak&g  advan-    

the   eoineidenoe   that  Mr.  Harcourt  ap-  I       __ 

t    rendu    in  the  lame  diatrlct  aa  myaelf,  ^^" 

sa  that  wB  are  in  colluiioo,  and  hint<  at  the  meaanre 

0  of  a  "clique."     I  oan aaaura  Mr.  Chaatar    

the  best  of  my  knowledge,  I  have  never 

r  apoken  to  Mr.  Harcuort ;  and,  further,    C 1     'G 

r  matter  oontiibuted  by  mo  to  theae  pagei    b 'SSS 

;bB  net  aixteen  yeara  faa<  been  of  i.pitreli/   g  fl  mcole  bUS 

«.*rf«h™cler,.ndnotrf,>cc(?y«-,Bd;y«(/y    Bfl'-grav*::!     -6626 
iMo/jam/Dinjii,//.     My  purpoae  ha«  been     .    ,  "  :     ..^^5- 

to  oontnbnte    my    humble    quota  to    the    *■" ,      T"" 

good  feUowihip  that  haa  aa  long  exiitad   ^  ■  ■ ?„ 

1  the  te>deni  of  "  Ouie,"  and  haa  Jartly    *  »■     ,      ™ 

for  the  EsQLisn  MsCHiJno  that  familiar    if'" ?*„ 

ivB.  <* i     ^ 

nfenional  reputation  aa  a  pnctical  ea-    ^ 'h '711 

d  oonaiderable  ciperienoe  doea  not  require    ^ ''^ 

Mtof  a  "clique,"  and  I  am  thankful  to    ^ '8^_ 

itabliahed  upon  a  baaia  too  firm  to  be  ahaken    £fl -Ktl 

a»iter'i  iunuendooa,  jy^ -ggSJ 

ondon-rood,  Tottenham,  Aprii  6.            *  D  ™to  ""'    -O** 

KUSIOAI.  SCALB.-TO  "A.  8.  t."    ^  *■ i    \^^ 

3.] — Yon  have  miinuidentood  the  table*  of    C      i     1- 

a  given  by  me  on  p.  11.    They  are  the  com-        1 

.  of  nolea  reqniredfor  ja»t  intoaation in  the     

ind  all  Iha  minor  acalei  on  the  keynote  0.  I  notice  that  "W.  H.,"  page  4TS,  No. 

uae  intervala  are  temeaaui«d  from  other  aeta  A  (harp  above  B  flat,  and  ao  with  all  thi 

I,  three  new  aounda  are  required  in  the  iharpa  and  flats  ;  but  I  hold  hia  method  ot  ai 

ir  every  flat  01  ibaip  remove,  and  for  thia  at  the  meaaoree  hj  a  aacceaaion  of  perfed 

ibont  tocty-two  aounda  in  the  oetave  are  (or  by  inveraion  fonrtha}  to  be  inaconrate 

.  by  the  mueioal  ear  for  all   the  keya  in  nomfaer   of  perfect  flftha   can  exactly  equj 

uae.     Our  inittumenti  with  bat  twelve  number  of  octavea.    Compare  hi*  third  a  and 

ot,  therefore,  irive  the  with  the  equal  temperament,  aa  given  by  h 

_        >.A .■  .  .  i     °.  ^,  ^^A    ^^^     —.11      *.d     P  •      .      .  * 


.»x.. 

Cur 
din 

■6000000 
•fi39T316 

■6 

■s 

■6612310 

-8 

•6W6038 

-6 

■6198606 

■i 

■6674108 
■7O710OS 
■7401635 
■7037005 

■e 

■'1 
■1 

'8408904 

■I 

■8MS9S6 

■f 

■9438742 

■i 

1-0000000 

!■( 

Ith    "the    ratioa    aa    determined    by    . 

ear,^'  and  here  equal  temperBment  ia  called 
ill  kpys  may  be  played  in  with  equal  tad- 

iacorrectneaa,  anil  tbia  ia  n  method  of  pre- 
to  play  in  all  keya,  aud,  iu  reality,  playing 
aimply  to  aave  trooblo.  What  would  he 
a  Mulptor  who  made  the  flagen  of  hit 
ill  the  same  length  aimply  to  aave  trouble  ? 
1  Bome  of  the  great  compiweTS  advocated 
imperament,  theae  iiupetfoet  iaatnunentt 
liannonium,  organ,  &i:.J  were  ooly  used  in 
jnited  nomber  of  keys,  being  tuned  en  an 
tomperament  prindple  nheie  some  five  01 
were  much  ueorer  perfection,  and  the  reat 
I  errors  so  intolernble  that  tl.ey  were  seldom 

auppcae  no  ouu  would  go  so  far  aa  to  aay 
le  masters  of  aong  would  have  advocated 
nperameut,  hod  they  had  the  choice  of  Just 
>n  on  theae  ioatiumeiits  ;  but  they  felt 
inluB  bound  dowu  and  restricted  when 
rrith  audi  a  limited  number  ot  keys  at  corn- 
It  might  be  that,  having  a  faith  in  the 
lenls  ot  mechauical  scicam  in  the  future, 
IB  coutent  to  put  up  with  the  errors  of 
mperament,  kDowinft  that  some  day  their 
inld  be  interpreted  by  Just  intonatiOD.  Ia 
imeathand  when  Jaat  intonation  can  00m- 
1  eqnal  temperament  for  tadUty  of  eiecn- 
ooaapletely  outrival  it  iu  every  other  mod- 


and  you  w'lll  aae  the  errors  are  inareaaed 
than  dimiuLahad  ;  or,  better  atill,  tune  to  hi 
lures,  and  hear  how  they  aonnd. 

I  am  BO  interested  in  this  subject  that  I  ha 
vertised  my  addreaa  this  week,  and  shall  be 
to  ooireapond  with  yoorself  or  any  other  geni 
aimilarly  interested,  aa  tar  aa  my  limited  til 
allow.  Our  Editor  ia  very  kind  1  but  he  haj 
other  anhjecta  that  equally  claim  the  mee 
at  dispoaal.  8.  ■.  S 

124097.1— Ir  this  correapondent  will  co 


Hf  given  by  Mr.  EljiJucb  on  page  4: 
m^solt  on  page  478— bolh  in  previous  volom 
will  find  thiit  they  are  almost  identical,  the 


March  2! 


W.  Hal 


a  in  takio;  Aw    ttkea  ap  i*  Uie 


OUTTima  SOaSW-THSBASS. 
[240QH.J— Dr.  Edhchim  will  aae  from  n 
note  (acknowledged  only  in  No.  1,046)  that  ] 
with  him  wit  aa  to  tha  importance  of  the  dd 
tien,  or,  aa  he  objects  to  the  term,  the  atn 
form,  of  hia  piopnsed  thread.  I  atill  thiul 
the  podtion  Mr.  Wenham  oonceiveahunieU  i 


t  iraa  oiiglnaUy,  and  is  atUl  really,  loo  gHiaral  and 
rroneoo*  in  bsmg  ao. 

I  mentimad  Uia  ehaaat  onh  m  an  illnitiBtica. 
lie  main  oanaa  of  nnaven  woubig  with  *  diaaat  la 
Lot  qolto  a*  Dr.  E.  ^4038}  loppoaaiL  but  ia  dne  to 
he  large  eontaetnmosoienttnigedga.  Itwonld, 
<f  conne,  be  better  to  flt  the  whaalto  tha  bit  that 
ut  the  ehaser,  the  which  would  probabtj  (lb.  W. 
lotwithatanding)  have  bean  Snisned  by  k— •-•^- 

-     neohaaerac* —  --  n.  ..  .... 


'tatfag 


My  long  phiH* 


4  ita  being  axial  onita  catting  edge,  not  normal,! 
.  T-point  tool. 

The  variation  from  the  normal  to  the  axial  In 
Kse  width,  thoDghlhadthoaght  of  it,«»anotae 

natter  Iwiihadtopointont;  quar*"-'—'  '"- 

Ught.    And  I  alao  agree  that  a 
ru  a  mandrel  noaa  la  normal, 
imply  meant  "  axial  aeotion." 

The  poift  vrith  myielt  is  that,  whenaathsthncd 
I  apokeuof  as60''.nelthet  seotion— axlalarnainuJ 
-ia  truly  ao  ;  but  tha  aeotion  of  tlie  gndve  or  nut- 

loae  are  to  be  alike,  it  ia  necoaaary  to  have  the  60° 
T  other  angle  axial. 

It  the  nose  is  preferred  with  the  true  angla 
lormal,  the  outtar  may  easily  be  ahapad  aa  men- 
ioned  m  my  last,  ot  a  GO*  groortd  lap  to  operate  m 
he  ncae  thread,  and  not  in  the  spaocu  may  tie  used — 
>erhapa  the  simpler- made  tool.  But,  as  also  befon 
tated,  the  abnwmal  orlgiual  thread  haa  iti  advan- 
ages  of  balng  more  alight  and  thiekar-toppad, 
he  nuts  being  many,  and  the  noae  one  to  wear. 

I>r.  E.  wiU,  pethitp^  see  that  it  ia  not  b^  aay 

L  spiral  thread  will.  In  all  cases,  be  a  portion  of  a 
pual  aurfaoe ; "  it  1*  easily  in  nut  or  aciew  mads  a 
traight  line.  The  nomoi  is,  ot  conrae,  spiral  when 
he  axial  ia  straight,  as  should  be  tha  eaae  toE 
>otb. 
In  aajiing  that   " 

vsolved  into  its  oomponent  parts,"  it  appoaia  to  nff- 
elt  that  a  revanal  of  the  reaaon  haa  bean  maM. 
rha  theoretical  straas  on  a  acnw-thread  is,  DO 
toabt,  normal ;  but  the  reason  is  that  the  loaigt- 
ndlnal  and  transvena  streaaea  oompDunded  hava  ft 
taoltant  eoinddtog  with  the  noimaL  PraetiaaUy, 
lowsvar.  the  ttnm  is  redooed  by  friotiDa  to  a 
;  this  I  have  often  seen  In  botta 


hUiXtnt  OLOOKS  ASAFTSD    TO   IBM 
VSB      OP       B ' 

OIHSBS. 

I.240D0.]— I IM  d_ „ 

it  manufacturers  of  alarum  docks  and  watohea  to 
t  great  deiideratum.  Ordinary  alarum  docks  an 
nade  irith  a  view  to  sooDune  a  lengthy  and 
itartliiR  noise  many  hour*  after  Ming  set,  and  wlft 
I  rough  appiaiimatlon  to  comctness — that  it  to 
lay,  soeh  a  dock  wduld  not  ba  judged  dl  ~ 
LhoughitwentoS  a  few  "■'""*—  bmce  o 
ihe  tame  intended.  But  an  ''"W"—  boon  to  bsoK 
)f  us  would  ba  a  form^ot  the  inatmmeot  whiah, 
LhouBh  only  capable  of  b^g  sat  far  modanta  in- 
lervaiB  of  tune— say,  leas  than  half  an  houl— oonld 
M  depended  upon  to  go  off  within  a  tew  aeoniwla  ot 
Lha  intended  tune.  A  loud,  loDg-oontinuad  aound 
itoald  ba  quito  unueeeesary  in  snoh  an  inatrunund  1 
lue  stroke  upom  a  small  liell  would  be  suffinient,  aa 
ILa  object  is  to  call  attention,  not  to  awaken  tha 


«  attw 


It  would  be  an  endlssa  task  to  attempt  to  point 
mt  tha  various  uses  ot  such  a  time-warn*  ec 
noKilir.  Tha  esperimentalist,  tha  photognpac^ 
the  astronomer,  eadi  so  often  requiie*  that  hi* 
attention  shall  be  directed  to  an  operatioD,  mj, 
in  3,  6,  7  01  other  number  of  minutaa.  Atiaid  of 
sverlooUng  this,  he,  in  the  abaenoe  of  such  a 
in<>nifsr,has  simply  to  waato  these  minutes,  for  ha 
Feels  the  danger  of  settling  to  any  eogroMlnK 
work ;  but  had  he  the  "  momtar  "  by  hit  side,  or 
in  hit  pocket,  no  minute  need  tie  unemployed. 
And  even  to  the  non-scientiflc  Individual  tb« 
monitor  would  be  a  boon.  How  often,  tor 
inatanoe,  we  have  everything  ready,  it  may  be,  to 
itart  from  home  to  fulfll  an  engagement ;  but  And 
we  have  ten  mlnutae  01  so  to  wait.  Thsaa  we 
probably  squander  by  glancing  over  a  nswspapai, 
3r,  it  may  happen,  we  light  upon  a  subject  ao  itt- 
terasting  that  the  minntss  fly  past  unheedBd,  and 
ire  start  up  to  find  we  are  too  lats.  Deaaending  to 
I  still  commoner  illnstiation,  bow  tiresoma  to 
watch  the  clock,  or  even  the  sand-glass,  when  boll- 
ing  an  egg  !  1  fancy  it  is  snffident  to  propound  fita 
lusstion  of  the  usetulne**  ot  tuch  a  companion  to 
liave  aoqnieacence  all  round. 

The  '*  monitor"  might  ba  brought  out  in  two  or 
three  useful  tonus :  - 

Ut.  A  cheap  one  to  atand  on  a  table,  or  hang  c» 
I  wall,  of  a  sua  to  provide  tor  good  rough  wmk- 


IM  ENOUilH  IDSCEANIO  AND  WOULD  OF  BCIENOE :  No.  1,046.  Ajm,  10,  HM. 


mSLISH  HZCBANIO  AKD  WOBLD  07  BOmNCEs  Ho.  I.OIG. 


ENSUSH  UEGEAiaO  ABD  WOBLD  OS  SOtENCE:   No.  I,C46. 


Tb»  nnmlMi  of  tami  at  condaotor 
The  ipaed  of  rotation  of  smutnrs.  3.  Tba  ioteiiiit; 
of  tilSiiMgiMtio  field.  11  tiro  of  thue  condition. 
mnain  oomtuit,  tha  E.M.F.  ii  proporCiotiBl  to  thi 
thlid.  Tha  E.M.F.  lem&iniTig  ootutant,  we  oai 
alter  mi;  of  theie  eonditions  l^  altciiag  (he  othen 
•0  that  the  product  ahaU  remain  the  aama— that  la 
the  product  of  the  numbai  of  reTolutious  pa: 
inl&ate  mnltipiiBd  b;  tha  ouuber  of  tnini  ani 
mnltipliadbj  the  iiileaait;  of  tha  maenetie  field 
For  azample,  in  a  djnamo  ginng,  bbj,  60  Tolta— 
Let  M  =  luteuRt^  of 


f  ■>  Nonber  of  ti 


[Mrm 


=  210: 


(900   K  240  =  216,000. 


ThenU  > 

Xhia  nnmbei  ma;  be  called  a  oonitant  for  60  Tolti 
tnthatpartiinilaT  dynamo.  Now,  if  wa  double  U 
we  oan  balTe  eiCbei  It  or  N,  or  donbliiig  either  It 
or  N  can  halTS  M,  the  product  remainieg  the  ■ame. 
In  noeikton  where  the  intenaJtj  of  the  magnetic 
Ma  il  MOrtant,  at  in  >eparatel;-eicited  djoamoa, 
eomponnd  djnamot  with  coiutuit  eilemal  ceuat- 
anoe,  or  magneto  machinaa,  tha  £  U.F.  la  ptopoi- 
Uotudtotbefpead;  but  in  "ihant"  or  "aanea" 
wound  dynamoa  the  E.M.F.  increans  in  a  greater 
importion  to  the  apHid  owing  to  iucreaaed  cnnenl 
Tonnd  the  field  munata  and  tha  conaequantlj  in- 
eraated  magnetic  field,  and  is  mndi  more  oompli- 
•ated.  Withnfeieneeton'za  of  dfnamoe,  acoonUng 
to  QordoD,  when  we  know  what  a  machine  of  ■ 
paiticnlait^pewilldo  we  can  eaaOy  caloalata  other 
diw.  It  lareer,  it  ii  aate  to  eonaidar  that 
the  rtiength  of  the  nugnetic  field,  the  proportiona 
d  Oie  magoel*  remaining  the  aame,  i«  proportioiial 
to  th^  weight,  and  that  the  proportion  of  armature 
to  masneta  lemaina  nnaltered  ;  if  imaller  than  tha 
fap^eal  machine  the  nugneta  mnat  ba  aoniewliat 
lugu  than  tha  above  mla.  If  the  E.M.F.  ot  tha 
larger  machine  ia  to  be  the  aame  aa  the  tjpical,  tha 
wire  on  annatnia  moat  be  proportionataW  ahortei 
md  thicker,  the  nmpleat  wa;  of  working  la  to  cal- 
etdate  what  would  be  the  E.M.F.  if  tha  wire  bad 
ieea,  the  aame  aa  on  the  tnienl  machine,  and  then 
ealonlata  tbeproper  aise  ot  wire  b;  the  following 
nlet : — 1.  With  the  armatiue  coil  earrring  a  giTen 
Tdmne  of  wire,  then,  all  other  thinga  being  aqnal, 
tha  E.H.F.  ia  proportional  to  the  length  of  wire. 
3.  TheTOlnmeof  wireonthe  armatnre  anil  ia  uo- 
e  multiplied  b; 


ttworetleaD;   the  relation   < 


in  the  ehnot  circuit  aa  before ;  but  under  n*  th 
E. M.F.J  the  woikheie  ia  oul;  h*  timea  aa  great 
whilat  in  the  whole  machine  It  ia  n'  timea  greate 
than  tha  amaller  maohina.  According  to  Ctordon 
in  practiao  the  result  doea  not  much  exceed  thi 
third  power,  ur  cabe,  of  the  linear  dimenaiona,  ani 
a  praotioal  rule  ia  given  that  tha  output  will  be  pro 
portioned  to  the  weight  ot  the  machine. — Euann 
BaowN. 

[66254.]— Setting  Bduare  Keeh.— Commenci 
from  a  aingls  loop,  ont  ot  which  you  will  make  two 
b;  going  twice  round  the  meah  atick,  and  tying  i 
knot  each  time  ;  slip  off,  and  go  on  agaiD  repeatin| 
the  "letting'out"  at  each  eod  until  ;ouhavego 
your  width.  To  keep  the  net  aqoal  in  width,  yoi 
will  now  let  out  ona  side  only,  and  "  draw  in  thi 
other.  By  "  drawing  in  "  Imean  taketwo  maahei 
intoone.  When  tha  length  ia  obtained,  meaanrin{ 
tromthe  very  beginning^,  you  wlU  have  only  to  pui 
on  the  other  comar,  which  is  done  by  taking  in  tw< 
meahea  into  one  on  both  aidas  [in  tact  directly 
oppoaila  to  the  manuer  Id  whloh  yon  began)  onbi 
yon  have  netted  yoorselt  out.  Now  find  yonr  fooi 
oomen  and  pull  ont  atnuBht,  when  yon  will  find 
yonr  meahea  aia  square,  although  you  made  them 


glnttha 

■mall  effeot,  and  that  the  diadkarge  raaanil  fi;  aont 
*-adl;inanlatednathto«atthfrMn  tbobMktnaai. 
[id  so  throngh  the  bod;  i^  tba  oparator.  IW  if 
le  seeondar;  la  oontinaoua  b;  ooonaoting  it  wift  a 
ittar;  and  nlnnometer.    If  not,  of  emnt,  it 


(662: 


earth  connection  without  a  break  ia 
Bbovk,  Belfast. 

i&6273.1  —  Beoondary  Battarr-  - 
M  will  not  do  much  in  the  wa;  of  el 
secondar;  battarlea ;  ;on  will  reqnli  ~  — 
Buiuena.  Too  do  not  give  aiza  of  th 
length  of  time  yon  want  the  teoondary  batteir  ki 
work  it.  If  ;on  will  give  theae  parti«aUnL  I  wOl 
tell  yon  the  siza  and  number  of  platea  for  Oa 
aecondar;  batter;,  and  also  the  power  joswiUn- 
quire  to  charge  it — W.  H.  Exvsg,  Co?«nti;. 

[56274  J  — Iri>ndoa  Int  .So.Sxam.  —  VHno'i 
"  Solid  Qeometr;  "  (Macmillan]  ia,  on  the  whal^ 
tha  beat  book  to  get  np  the  meniaratiMi  genenlly, 
— 1  .1.  "Qeomati;  of  tha  Sfdisre"  ;  majr^'- 


rhompoon 

>g  that  the  aise  of  tha  machine  ba  Incteaaad 
» times  m  erary  dimension,  and  that  though  the 
dimenaiona  are  inereand  the  Tciodt;  of  retation 
■nnalns  the  aame,  and  the  iotenii^  of  tha  magnetic 
Add  par  square  oenlimetie  remauis  oonatant.  If 
tke  UMar  dimendotu  ba  n  timaa  as  gteat  in  tha 
laigar  maehine  as  in  the  nnaUet,  the  area  it  atands 
on  will  ba  increased  n*  timea,  aind  It*  Tolome  and 
wai^  f>*  timet.  The  oost  will  be  leas  than  n'  bnt 
more  than  n  times.  If  tLt  aame  inereaae  of  dimen- 
rion*  in  the  armature  omlf  be  ohserred,  the  nnm* 
her  of  lajare  and  of  tnms  remaining  the  Mme  aa 
iMfora,  thwa  will  be  On  the  armaton  coOs  a  length 
n  times  aa  great,  and  the  area  ot  ccoss  section  ot 
tb»  win  will  be  »*  times  as  great  as  before ;  the 
iMlstanoe  ot  these  eoila  will  be  1th  part  of  the 


will     be    only 


_,-      It    the    field. 

an    loeteaaed     similarl;,     they 
hb  the  resistance  ot  thoee  of  the 

lite  E.M.F.  wiL  be  Increased  n'  times,  the  speed  ot 
tha  snnature  being  tba  same.  It  tiia  luvar  machine 
ii"ierias"woiiiul,  an  E.M.F.  n',worl^g  through 
i  Hiistanoe,  will  give  a  onrrent  n' times  aa  great  as 
befoce.    In  this  raepect,  as  the  lion  ot  our  field 

aaarly  satoiate  it  as  before  to  gala  the  same 
magnetio  field,  or  to  get  n*  timea  the  area  ot  anrtaoe 
uagootlsed  to  the  former  average  intensity  per 
■qoaie  eeutimelie.  Hence  the  number  of  oolls  ma; 
be  lednced  in  tha  proportion  of  »'  to  h',  orto  Athof 
Ui  alread;  diminlshsd  value,  eorrespondlngl;  re- 
dneiDg  the  leaistanoe  on  which  work  baa  to  be  done. 
&•  bifiia  larfai  maohine.  theratoce,  the  E.M.F.  is 
hursaasd  n'  times,  and  tha  current  m  timea,  the 
WOdc  of  the  machine  will  ba  li'  x  n'  =  t,'  timea 
gnater  than  with  tha  iimaller  machine,  or,  a 
"■">■'""  doubled  in  its  liaear  dimansioos  will  not 
Mat  eiriit  times  ai  much,  aud  will  be  electrically 
Qiirh>-two  times  mors  powertnl  than  the  smaller 
mamlne.  It  the  macbLue  be"  abnnt"  wound,  then 
to  prodnoe  the  field  ot  force  ot  n*  timea,  aa  many 
■qoare  oentimebss  area  will  require  (it  theE.M.F. 
be  n*  timse  aa  gnat)  that  the  abaolute  strength  of 
the  enrrent  remain  the  aame  in  field  magnet  ooUe. 
ntiioan  beefEeotadbyoilng  wire  of  the  lamssiie 
itbt^are,  andibereasing  its  ^ngthn*  times  to  allow 
r M  tunea  aa  mMn^  taraii,  ot  n  timea  as  great  a 
Ef™**^-.?*^'  "*  '*"  •■™^  nnmber  ot  lajers  as 
an.     -Hie  eurnnt  beiog  tbe  same,   theniore 


[56266.)  — ValTS  Q«ar  .— I  would  refer  th( 
qaerlittoiDyrepliesloNoa.  66104  and  66171,  pagei 
S7and  89.  Anything  further  I  oan  do  to  assist  him 
or  others  in  a  praotioal  dlreotioo  I  will  do  moat 
willingly :  but  I  do  not  want  them  to  apand  their 
[Doney  useleaaly.    I  have  bad  some  experience  that 


[56268.]  —  Sa&aotlnr  Oalva: 
leela  ot  my  galvanometer  are  of  boxwood,  2|in  dia., 
ty  lin.  wide ;  bnt  I  might,  perhapa,  have  made 
bhem  larger  with  advantage,  no.  I  has  67  turns  ol 
So.  14  wue  1  No.  2  is  ot  No.  24  wire ;  and  No.  3 
lias  about  4  000  turns  of  No.  36  wire.  Tba  wire 
ihonld  be  silk  covered,  baked  dry,  and  ran  throusb 
malted  paraffin  In  winding  on.  Then  Is  abont  tTb. 
at  wire  on  each  real.  UcUig  coil  2  the  Instniment 
■till  detect  a  difference  of  -000013  in  one  ohm  with 
the  Wheastone  bridge.  Of  oonrsa  the  best  siia  ol 
soils,  wire,  &c.,  depends  on  the  work  to  be  done. - 
J.  Bsown,  Belfast. 

[66261. 1-Selenits.~Thls  anbstanoe  ia  sulphate 
}t  lime  :  the  qnantit;  meolioiied  would  be  equivalent 
to  abont  12  degieea  of  hardness. — Aoi. 

[56261,l-8elenite.— Is"Bennett"oorraotf  Ii 
plaatei  of  Paris  selsnite  F  Ido  notthinkso.  Again, 
lias  J.  H.  Hurst,  of  B^ord,  given  its  tana  ohemloaj 
lompositionl'  I  think  not.  He  has  left  me  tha 
iqna  which  so  pleased  the  servant  when  tii»  dootoi 
lad  presoribed  tor  her,  saying  that  her  prasoription 
irat  like  bar  master's,  and  therefore  she  had  faith 
ji  the  doctor.  Mr.  Hurst  ahonid  have  stated  how 
.ong  it  would  take  for  26  barrels  ot  water  to  take 
ID  21b.  weleht  of  salaulte,  and  under  what  oondi- 
tions.-Z,  Y.  X. 

|662$4.]-lE9ehantoa.— Tha  total  naiatanee  it 
iOOlb.,  and  this  is  ovanome  at  the  rate  of  l,760rt 
per  minnia :  henoa  the  total  work  done  in  that 
ime  la  SBO.OOOtL-lb.,  and  dividing  this  by  33,000, 
iTeebtaIn26'6astheh.p.of  theengine.  The  data 
liven  are,  however,  not  very  aoonrate,  for  the 
Katslanoe  ot  a  train  rnnning  20  ailas  par  hour  la 
I5'61h.,  not  lOlb,,  and  trains  nsuallv  weigh  mora 
than  60  tons :  ths  angina  and  tender  alone  fre- 
inenUy  weigh  60,  andot  course  thmr  weight  his 
Jibe  inaluded.-^Wif.  Josh  Obbt,  F.C.S.,  Ana- 
ytleal  Chemist,  NewctsUe-on-Tyne. 

[56264.]  -  MeolLaaloa.-The  friction  being  101b. 
io  the  ton,  the  eugine  most  axert>  traction  ofwOlb. 
:f  ow  6001b.  20  miles  an  boor 


mant  with  the  first  three  ohuten  of  Tod 

"  Spherioal  Tiigonomatry."    In  oo-ordinate  geo- 
me^  the  beat  book  for  the  purpose  is  Le  Somr'i 
"  Btnught  Line  and  Circle  "  [BalE^ra's  Cheu  Aidi 
Sarles).-B.  A. 
[56283  ]— Small  Dynamo.— I  am  sorr;  to  in- 


near  as  I  can  calculate,  tor  m>  amall  a  d;naino  ;  Qa 
E.M.F.,  it  you  had  100  bars  on  aimatme  and  dnna 
itat  3,000  per  minute,  would  be  abont  one  volt, « 
tba  amount  of  light  you  would  get  would  be  rathv 
mlcroacopio.  If  you  will  take  my  advioe,  yonnll 
buy  the  castings  ot  a  30  candla-poiret  machme,  and 
St  it  up  and  wind   it  yonneU.— W.  H.   Em, 

[66284.]— Smaamo.— The  bat  book  lor  jcn 
furpose  will  be  Prof.  S.  F.  Thompeoai's  "  D;iisma 
Blectiic  Machinery."  Do  not  tni;  an;  book  that 
is  more  than  two  ;ears  old,  as  tha  progma  in  tU 
branch  of  adenoe  within  the  last  fewveais  has 
bean  aomethlng  enonnona.  ~W.  K.  Bavn, 
[Joventr;. 

[562S5.]-SrIlllnK  Square  Holaa.-A  nathod 
yt  drilling  aquare  holes  is  illnstntted  oai  p.  67,  No. 
705,  Uia  patent  of  Mr.  J.  Hall,  and  I  have  a  rieca 
>f  brass  rod  with  a  square  hole  In  iL  Uat  wasdoai 
l»  allowing  the  part  in  wbioh  the  diHl  was  held  to 
lUds  sUgbtl;  on  the  chucL  or  to  M*  Sta  words  oa 
the  page  mentioned,  thb  drill  Is  allDwad  lo  trani 
lutomatiaall;  in  a  bariioatal 


oa:    The 


drill  Id 


[Kjint,  but  diverges  somewhat  in 


to  lbs 


^  It.-lh.  per  m 


=  """  "  °"^  "  ^  foot-pounds. 

.■.   horse-power  -  6™-"  6_M?_.x  2?  -  26-6. 
-Jiio.  M.  AjtLxa. 

[562C8.]-ahookln»  Coll.- To  "  C.  J,  R."— 
!)anbtleea  the  two  joints  in  yoor  secondary  wire 
ire  the  causa  ot  yonr  inability  to  obtain  abocka 
rom  that  end  ot  the  coil  near  to  which  are  the 
oints,  on  aoconnt  ot  the  increased,  and  therefore 
oo  great,  reeistsnce  olfered  by  them,  owing,  par- 
lapg,  to  their  being  not  good,  electrically  apeaUng. 
The  only  way  that  aeems  to  me  to  thoroughly  over - 
»me  the  difflcolty- bnt  at  the  aama  time  a  vary 
lunoylng  way,  espedall;  it  the  joints  are  at  the 
ind  where  yon  commenoeil  to  wind  on  the  aeoondai; 
rire — ia  to  unwind  the  wire  as  tar  as  neceseary, 
lut  off  thejolned  portion,  and  BO  have  the  aeoondar; 
rira  entire  throughont  ita  length.  It  this  does  not 
live  tha  required  result,  write  again,  andl  wlUeee 
rom  ezpenment  what  can  \>e  &(»iB,  w  1  have  a 
laU -btmt  ooU  oa  haol.— J . 'Kxui , 'S  oi\!haiD;(taiL. 


ilKiut  a  drill  for  boring  aqoate  1 
n  wood.  It  ia  an  Amerjoso  invanticai,  and  aSMtd- 
ng  to  the  description,  little  saws  attached  to  it  dMT 
int  the  oomers.-NTJn.  Doa. 

[56286.]  —  DrilllnK  Sqnaro  HoUa.— I  ban 
llso  reoeived  partionlara ;  bat  no  piaoe  of  fiia  maU 
irith  the  hols  cut.  It  oertainl;  u  ver;  <tea  Ikst 
f  we  cannot  make  it,  wa  oan  oMais  it  at  a  jais*. 
[f  this  shonld  meat  the  eye  of  Mr.  Batamaa,  cf 
Sreenwioh,  parbaij  he  would  aend  iUluitaatiDBS  ef 
he   one  he   makaa    or    anppUaa.  —  Fill.   Soc. 

[6628S.]~Orfcnk  Shaft.- 1.  Even  fcKaaoM 
[  like  plenty  ot  metal  in  the  orauk;  thMftn^lBt 
he  round  part  ot  crank  shaft  ba  fym.  diaa.;  wA 
it  oiank,  jin.  by  |in.  Do  yon  mean  to  ont  oatot 
he  solid  or  build  npinpartsf  If  propslr  den^ 
ha  last  is  tar  the  easiest  for  an  anMteoc;  odH 
last  it  is  a  troubleaome  job  to  tun  np  boa  tba 
lolida  crank.  2.  If  a  hcrlxontal  angoM,  it  la  not 
leoeisary  to  balance  the  crank ;  bat  it  a  iMtiorf 
inglne,  the  crank  and  all  the  motion  woA  rfwaW 
>a  balanced,  or  at  a  alow  speed  tha  ssigiM  ■■ 
rork  apasmodioall;.— luTiora.. 

[6G288.1-Bzhaaat  Pipe-- Maiw'  ^mm  laN 
laen  tried ;  bat  apparentl;  nearly  aU  tul  tarn  As 
actthatwith  the  ndnctlon  of  Ua  Done,  tb  bW 
I  also  lessened,  and  the  bofler  is  not  able  to  taf 
team  as  before.  The  only  raanad;  I  ooold  aaa- 
wt  would  be  SO'  annular  axhauat,  which  «<» 
lartly  redace  the  noise  and  nt  not  daonatstti 
raft.  If  the  blast  was  not  wanted  to  mg«  A* 
re,  I  could  tall  ycu  ot,  at  laiut,  two  good  MM- 
ies  tor  the  noise  ot  the  exhanat. — Invma. 

[66290.] -Water  Ghtu«e.— If  the  iwatBt  is  W 
turned  on  "  after  tha  fire  lapat  otA,  a  vanoB  J 
reduced  in  tba  boiler ;  the  watv  In  tha  bank  M 
ash  into  it.~FEUi.  Soo.  ScnmB. 

[66290.]  Wator  aa«c«.— No  dooU  r^M 
be  angina  from  a  tank  or  baml  of  govd  sisa 
[ance,  whan  the  ataam  goaa  dttwn,  tfi  fHW 
aoDom  tonnad,  dram  watar  froaa  Om  ImI 
hrougb  the  pumnvBhaatatolhitBaw,  Ihf  BM* 
lap  to  a  helgu  moah  kaWMl  Aa  tm«lM« 
D^ni  te  ynx  aa^M  Mag  ■•  WW  riBM* 
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WATCH  AND  CLOCK  KAKINO.* 

THERE  cannot  be   mnoh  doubt  of  the 
deoadenoe   of   the    dock  and  watch- 
malring  trade  in  this  country  during  the  last 
twenty  years;  but   it   may  be  questioned 
whethor  that  decadence  is  altogether  due  to 
the  entire  absence  of  any  system  of  technical 
education,  although  the  want  of  some  means 
of    teohnically  training  the  rising  genera- 
tion of  mechanics  and  artisans  must  exercise 
a  potent  effect  on  the  future  of  any  trade. 
mx.  Qlasgow  would  probably  agree  with  us 
that    for   the    yery   highest  dass  of  work 
Glorkenwell  still  retains  its  place,  and  it  is 
mainly  because  the  trade  has  been  too  con- 
servatiye — too  much  attached  to  old  prac- 
iioes — that  other  countries  haye  taken  the 
lead  in  the   production  of  the  commoner 
Unds  of  watches,  "vdiile  the  manufacture  of 
cheap  clocks  seems  neyer  to  haye  formed  a 
portion  of   the    trade  of  this  country.    A 
ohan^  has,  howeyer,  been  brought  about 
within  recent  years,  and  there  is  rising  up  a 
ffmeration    of    watchmakers    who,    while 
willed  in  all  the  necessary  manipulations, 
will  possess  that  technolofi:ical  knowledge 
of  the  subject  which  should  place  them  in 
the  front  rank  of  horologists.     So  many 
books  haye   been  published  on  watch  and 
dook  makmg  that  Mr.  Glasgow  felt  some 
hesitation  in  accepting  the  task  of  writing 
this  work,  which  torms  one  of  the  "  Manuals 
of  Technology  "  issued  by  Messrs.  Cassell ; 
hat  his  i^eaire  to  promote  the  educational 
moyement  now  going  om  oyercame  his  hesi- 
tation, and  we  haye  as  the  result  a  textbook 
which,  in  a  moderate  space,  contains  a  yast 
amount  of  theoretical  and  practical  instruc- 
tion.   Commencing  with  a  chapter  on  Time 
Mieasures,    the    author    briefly    but    yery 
(pearly  points  out  the  difference  between  a 
sidereal  and  a  solar  day,  explains  the  use  of 
the   transit   instrument,    quoting  Latimei^ 
Clark's^  instructions  for  applyin^^  it  in  the 
determination   of    time,    and    f'erguson*s 
directions  for  tracing  a  meridian,  giving 
also  a  short  account  of  Bloxam's  dipleido- 
scx>pe.     The   historical   notes  on  sundials, 
olepsydraa,  sand  glasses,  and  docks  aire  ne- 
cessarily brief,  but  Mr.  Glasgow  has  con- 
triyed  to  give  an  epitome  in  a  few  para- 
graphs.   Referring   to    the   English  dock 
trade,  he  tells  us  that  with  the  exception  of 
tnrret  docks,  it  never  has  attained  to  any  im- 
portance, while  of  late  years  the  manufacture 
of  house  docks  may  be  said  to  have  almost 
entirely  left  ms.  The  French  took  the  '  *  draw- 
ing-room dodc  "  trade  out  of  our  hands,  their 
taste  and  artistic  education  having  enabled 
thcun  to  produce  goods  which  have  entirely 
nperseded  the  English  docks  of  that  class. 
With  the  exception  of  turret  docks,  first-rate 
regulators  and  quarter  clocks,  and  a  few 
sight-day  and   school  docks,  the   manu- 
Dsotore    is    juractically    unknown    in    this 
oonntry,  because,  as  Mr.  Qlasgow  puts  it, 
Bnijriii^  makers  used«no  efforts  to  supply 
obvious  public  requirements  either  in  the 
way  of  ^eapness  or  elegance.    Even  the 
siight*day   kitchen    dock   is    being    hard 
wessed  by  the  cheaper  importations  from 
Holland,  Belgium,  dermany,  and  America. 
The  quarter  dock  has,  however,  never  been 
ziyalled  by  any  foreign  production,  although 
a  number  of  imitation  quarter  and  other  old 
Knglish  docks  have   been  imported   from 
France.    The  imitation   artide  can,  how- 
ever,^ be    readily  detected,    it  seems,    by 
noticing  the  distance  apart  of  the  winding 
squares,  for  in  the  English  dock  the  move- 

*  Wateh  and  Clock  KakiDfr.  By  Datid  Glammw, 
Loafloo,  Pteli,  New  York,  and  Melbotinie :  CaaMll 
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ment  corresponds  in  size  to  the  dimensions 
of  the  case,  whereas  in  the  foreign  imitation 
the  movement  bears  but  a  small  proportion 
to  the  large  and  showy  exterior,  and  the 
winding   squares    are    consequently    com- 
parativdy  dose  to  one  another.    Regulators 
and  astronemical  docks  are  not  in  suffident 
demand  to  become  a  wholesale  manufacture, 
and  in  that  line  we  have  actuaUy  a  small 
en>ort  trade,  for  with  the  exception  of  some 
inferior  productions  from  Austria  and  Ger- 
many, there  are  no  foreign  makers.    The 
French  have  nearly  the  whole  of  the  trade 
in  marble,  gilt,  and  carriage  docks,  while 
the  Americans  have   beaten  the    Germans 
out  of  the  field  with  their  cheap  kitchen  and 
bedroom  timepieces  and  alarums.  Mr.  Glas- 
gow devotes  more  space  to  the  history  of 
the  watch,    which  has  been  gradually  de- 
veloped since   the  invention  of  the  main- 
spring by  Peter  Hde,  of  Nuremberg,  circa 
1500.  Cheap  watches  are  made  at  Liverpool, 
Coventry,  and  Birmingham,  and  factories 
have  been    established   at  the   two  latter 
towns,  to  compete  with  the  large  number  of 
American  factory-made  watches.    These,  it 
must  be  confessed,  are  so  good  in  their  way 
that  they  are  serious  rivab  of  the  cheaper 
makes  of  English  watch,  and  are  preferred 
to  those  manufactured  in  Switzerland.    The 
attention  of  the  English  watchmakers  has 
been  devoted  rather  to  improvement  in  the 
quality  of  their  ^oods,  than  to  cheapness  of 
production,  and  it  is  a  question  whether  the 
introduction  of  the  factory  system  and  the 
wholesale    adoption    of  machinery    would 
altogether  benefit  the  trade  here.    As  Mr. 
Glasgow    says,     *' English   watches    have 
always    commanded    their    price    in    the 
markets  of  the  worid,  and  the  good  name 
they  have  ever  borne  has  led  to  their  imi- 
tation by  foreiffu  producers,  both  by  the 
forgery  of  English  makers*  names,  and  of 
the  English  hul  marks  in  the  cases."    It  is 
advisable  to  keep  up  the  high  standard  of 
excellence   achieved    by   our    Clerkenwell 
horologists;  and   if  we  are  to  produce  a 
more    marketable    artide,  proceed   in  the 
right  direction  by  "organising  our  system 
of  manufacture,  by  altering  and  improving 
the    plan   of  our  movement   (not  by  the 
elimination  of  the  fusee,  but  by,  amongst 
other  things,  the  total  abolition  of  the  full 
plate  in  favour  of  three-quarter  and  half- 
plate  movements),  and  by  imparting  more 
mtelligence    and     education    among    our 
workmen."  There  can  be  no  doubt  about  the 
advisability  of  organising  the  manufacture, 
and  giving  the  best  technical  education  to 
apprentices  ;    but   we    imagine    that   Mr. 
Glasgow  will  not  find  everybody  agreeing 
with  him  as  to  the  best  plan  of  movement, 
and  the  divergences  of  opinion  will  increase 
as  watchmakers  become    more    and  more 
technically  educated.    The  parts  of  a  watch 
known  as  the  movement,   that  is  the  frame, 
fusee,  barrd,   wheels,   and    pinions,   have 
been  made  at  Prescot  in    Lancashire  for 
many  years,    whence  they  are  sent  to  the 
three  places  above  mentioned,  though  the 
bulk  of  the  trade  is  done  with  London  and 
Coventry.    The  choice  of  Prescot  as  the 
seat  of  this  trade  came  about  in  this  way  : 
When  watchmaking  for  export  became  an 
important  business  in  Liverpool,  it  was  soon 
evident  that  it  would  be  economy  to  have 
the  rougher  parts  made  in  villages  by  less 
skilled  workmen,   and  finish  the  watch  in 
the  town.    Accordingly  Prescot,  being  near 
Liverpool,    and    having    a  reputation  for 
making  the  best  files  and  other  tools,  was 
chosen ;  and  there,  thanks  to  the  energy  of 
Wycherley,    movement-making    has    been 
firmly  established,  for  he  erected  a  factory, 
put  down  several  costly  machines,  by  which 
ultimatdy  he  was  able  to  supply  the  trade 
with  movements  in  eight  standard  sizes,  at 
a  very  low  price.    His  successor  followed 
the  lead,  and  at  Prescot  they  now  turn  out 
movements  with  the  keyless  work  attached, 
which  are  superior  in  quality  to  the  Swiss, 


and  compare  favourably  with  them  in  price. 
This  fact,  that  the  movements  are  made  by 
those  who  are  not  watchmakers,  accounts 
for  the  difficulty  experienced  in  introducing 
changes  ;  for    the   Prescot  manufacturers, 
puzzled  by  the  confiicting  opinions  and  re- 
quirements of  the  watchmakers,  have  failed 
to  make  any  improvements  in  the  design  of 
the  movement,  and   a   bad  model   K>r   a 
cheap  watch  was  allowed  to  keep  the  fidd 
until  ^he  trade  woke  up  to  the  fact  that  a 
largw  portion  of  their  business  >ras  leaving 
them.  The  factories  established  at  Coventry 
and  Birmingham,  of  course,  make  the  move- 
ment on  the  premises,  and  may  ultimatdy 
work  a  revolution  in  the  trade.    Mr.  Glas- 
gow has  nothing  but  condemnation  for  Uie 
**  full  plate  '*  movement  found  in  the  bulk 
of  English  watches  ;  for,  in  the  first  place, 
it  makes  a  thick  and  dumsy-looking  watch, 
in  which  the  hands  cannot  be  set  without 
opening  the  cover,  and  as  the  square  of  the 
cannon    pinion  must    project    above    the 
minute  hand,  there  must  be  more  room  be- 
tween the  dial  and  the  glass  than  is  wanted 
for  the  dearance  of  the  Hands.    There  is 
an  arrangement  for  setting  the  full-plate 
watch   from    the  back,  but  Mr.  Glas^w 
says  it  is  so  bad  it  is  not  worth  describmg. 
If  its  external  defects  are  so  serious,  its  in- 
ternal arrangements  are  positively  bad,  and 
yet  *'it  is  sfcUl  considered  to  be  the  English 
watch,    nearly    all  the  Coventry  watches 
being  of  that  construction."      The  plates 
for   the    movement   are    stamped    out   ia 
Birmingham,    whence  some  of   the  Swiss 
manufacturers  obtain  their  supplies,    and- 
labour-saving  machines  are  used  wherever 
practicable  and  economical.     In  the  case  of 
screws  it  would  seem  that  a  machine  is  not 
wanted,  for  Mr.  Glasgow  tells  us  he  saw  a  man 
making  them  in  an  ordinary  hand- throw  at 
Wycherley*s  factory.    So  expert  was  this 
workman  that  "he  turned  down  the  body 
of  the    screw,     tapped    it,    rounded    and 
burnished  the  end,  tapered  the  head,  and 
cut  it  off  in  15  seconas.    These  were  bar 
screws — pillar  screws  took  a  little  longer, 
he  made  three  of  those  a  minute,  repeating 
this  operation  several  times  while  I  watdied 
him,  and  he  appeared  to  be  in  no  hurry  over 
his  work."    Here  and  there  throughout  ^e 
volume  the  author  loses  no  opportunity  of 
expressing   his    opinion  about  the    "  fuU 
plate,"  and  it  would  be  fitting  for  some  of 
those  who  defend  it  to  answer  Mr.  Glasgow's 
obj  ections.    The  succeeding  chapters  to  that 
on  the  movement  are  necessarily  of  a  tech- 
nical character,  but  in  that  on  wheels  and 
pinions,  the  theoretical  and  practical  in- 
formation is  suffident  for  the  s&dent,  while 
in  that  on  trains,  the  reasons  why  the  Nos. 
18,000,  16,200,  and  14,400  are  adopted  in 
different  makes,  are  dearly  explained.    la 
the  chapter  on  the  fusee  and  mainspring 
there  is  matter  to  interest  any  mechanic, 
whether  he  has  a  watch  or  not ;  and  in  that 
on    chronometer  and  watchmaking,  there 
are  many  points  which  should  be  carefully 
studied  by  the  apprentice  or  pupil,  for  Mr. 
Glasgow    does    not    believe    m    the    old 
apprenticeship  system.    Here  is  a  point,  for 
instance,  where  the  author  says,  **  if  watch 
finishers,  or  even  examiners,  had  thoroughly 
understood  the  uses  of  the  adjusting  rod, 
and  freely  used  it,  half  the  faults  that  have 
been   foimd  with  tiie  fusee  watch  would, 
have  been  avoided."    Amongst  those  who 
buy  many  are  attracted  b^  the  statement 
that  the  watch  is  jewelled  in  such  or  such  a . 
number    of    holes.      On    that    point   Mr. 
Glasgow  says :  "I  have  heard  men  argue  - 
that  the  third  and  fourth  wheel  holes  of  a 
watch  would  be  better  to  be  of  good  brass 
than  to  be  jewelled.    I  am  sure  there  are 
thousands  of  English  watches  that  would 
have  gone  longer  and  cost  less  to  repair,  if 
they  had  been  jewelled  in  a  few  more  holes. 
The  Swiss,  on  the  other  hand,  jewel  their 
very  worst  watches  in  as  many  holes  as 
possible,     and   do     it     so     b«]dl^^    ^^)a^ 
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Ckses  :«  TTefer- !  enfine*.  nukiuf;  &  total  of  200  h.p.    Abont  500 
!  iZ  ^:=Jd'icrsble  I  ii='^>ii<l'*™ii-    l^mpi   and    .lO    rcgnlaton    ircre 

'-,^1-  -^  c^-ri;:^,  I  difti:bn:«d  in  the  baildiog. 
. -^   ^-^2.  L«  il^'-'       M.  ijcrui  tiLibiis  three  d]:iumoa,  ahaorbing- 
II"..- "  .~   Vbv-    **-^ -■^;  h.p.  icd  giving  t-ach  n.  current  of  WO 

:.-,  '  .~^.:'.  ^r  ^*  firsi  <■■  th4«:  dynai 
" .__  -■  ^ — *^'  .;  ■  .  i-ai:-5=I  bmpt  of  2 J  canJles 
- — -r--^-^—T  lu^pc  of  5'j  csDdle).  tod  the  third  lights  four 
'*^.  _^TTiT*i  liKre^cf  21  Umpa  of  25c>ndle«esch.  M. Gerard 
:  =-*■_-*  'y  P^"^-  ■  ilu  eihibiU  ft  Bmiiller  dynamo  of  i  h.p.  lighting 
ic:  T^T  ^rs:  ii:-  -i  Uicp*  of  11  cuidl«i.  or  4  lunpi  of  £5  cuidlei. 
V3S  »£:j:ei  br  or  3  cf  >0.  M.  (jerard's  12-candle  lamps  require 
^  ■!-«.-  .-■'  Pr*;T.  i:3lS  to  l»r&lt«  and  U  ampere  :  the  3o-c«ndle 
2,2'g  l-^l  I,  ^4i*i^i.;    Usipa  Ttquirc   Jj  Vulti  and  2  ampijrea  ;    the  50- 


Li    ^^T.fli    TOM  1! 


^^  1'  _'1_r^r*  '.^*fr*.fT^7!*!r'  "  l     ^-  *?oci^tc  d'Electriolt;  ezhibite  a  Gramme 

,*'?*';  nlichine  sbBorUng  8  h.p.,  which  worki  an  end- 

'  "     IiM  »a«,  a  printing  preu,  a  TentiUtor,  a  motor 

for  turning  the  great  Jorao  of  the  Obstrviitorj- 

and  lights  a  aiju  CarceL  regulator  in  ths  sai'd 

dome.      The  Hotel  de  Ville  of  I'aria,  and  the 

Ecole   Centrale  are  fumiahed  with    vsntilatcm 

worked  bj  Gramme  machinea. 

c    f.:—^^      _ --a^    mi.:      -iiJtnvii       One  ol  ColoDel  ITangin's  projuctora  aendaforth 

i-_  ...-",.  .'1    L'-L--:?,    ' IrCiUi  iCr      ^  trilliant  cone  of  light  fr&m  the  temce  of  the 

"-; .   .  'jp ;-.",  _■-  .    ''•Jl  «r  A  ctf^.^    '^^rvatory,   casting  Ion  g   and  dark  Shu Jowb. 

"■   ""*-■"-  T^'   :"'  ^^^ ^"^  sieei    whicb  puzzle  the  font  paMengers,  and  cauaa  a 

■'^■r--    :'^-~~    J*  ;.r_>^iUT    moit-    jtumble  now  and  then.     'ITie  light  from  thiipro- 

■    -^    ^J    ■--*-    -^-  *"    y*rr  large    jt<..or   ^„   powerful  enough   to   enable  me   to 

*■■_-"    --    — ^i^    il.  -    KtU sally  HC-    pL<jMgraphthtfoiintain»oItheI.uieinhourg  with 

.:.tr  -t   i>?;^iM   fait:  T.riiiie,  for.    its  dirk  green   statuo.      The  distanoo  is  about 

LJ  "■-    'IT  'It.  B    Airy,  ii-  zii.e  and    4iii  jarda  from  the  Ob»erTatory. 

^iC;j:i   iij^-i-i  Vj  iL:-    Greenwich       Kiperimentaandauditions.withthoOchorowici 

_>■,£     fc-  iwjTfc^     ^nite     ftf     well    IJud-BjiiiLiking  telephone  have  been  vury  auccew- 

■2,1^.-—,^      -jy^J.^'TTwr       Of      dead-    t^\-  conducted  at  thia  exhibition.      Xut  only 

-  g~^'-r  ^j^-^f^^i  it  G]&.c]»>w  t^rnet  playing  and  iinging  were  tranamitted,  but 
".  "—.-',■-.',  -"'-H-*  -»•'-»  r'nt.  cTfinor  *'*'-'  the  BCCOrdion,  and  oven  the  violin,  were  wall 
■ '  "^  iJ_  '■■■  :-v*" --■•''-  -ir^ith  '^"*  ^y  *  "'^^1^  «*'"  ''f  viaitora.  Tbis  tele- 
''"■""     "  ~'         ."T".  -*'    .-   7^  °    phine  is  deKriUd  on  page  :i7  ut  the  Esguku 

:--= =^     -■"    T— .-r  ,'•   *^  ™'    ME<.K*Mt.    Even  without  the  microphone.  Dr. 

:  •..--  .:  11  zi-.  tr.  rzi'^-^if:  .ui  iu-alier  Octorowid'a  telephone  gives  the  loudeat  tiani- 
TTii  bi.:t-AS  ;.&-.:i:=i*.  or  whwe  mittion  of  apeech  that  1  ever  heard.  For  the 
u-»  -..»s--:;l--^»  :m^zi»;wer.  The  a'jditjons  at  the  Olacrvatorv.  the  loud-apoaking 
^■^•.fr.:j^-: -.i  J^  Z.  B«i«t  U  the  t-^ltphone  was  uatd  in  connection  with  Dr. 
•  L_  ""SI  '.i^T-T  'l-V-KS  wL'Sre  the  Ochorowicz'ii  thermo-microphone. 
r?  v=-j-.-!i-'^  •-.  -JL^  i;-ijn  'Sf  wind,  ai  M.  Eatiennccihibittd  anew  fonnof  lloraelele- 
^1  -_^,  L- -Lj.A'^'.'  -.'  Kn*:  diiviDg  giBph.  in  which  the  dota  and  daaboe  are  replaced 
, 1,  r-.  ^  g'-  T  t*--77-ijr  t^i^KsaTM-    ^J'  *l">rt  *n<L  long  vertical  Btrokea.    Thia  result  ia 

-  "- '-^fcv^   "•-■"".*•>■  io  univ^fcinz     obtained  by  two  pena  which  can  ho  made  to  preaa 
^"  "  '   -^  1.  "Sl'»«*--j-n'j-r  r-'r,S    against  the  atrip  of  paper  by  meMU  of  an  electro- 


t-.-9t  ..   _:.      CT;_a— ).-■    -.  mafnct  and  auitable  levera. 

(-n-ru-jL    li   -.;.*   ta.-T6.-t.0CJe  the  current  is  obUined  bj- a  1 

n-^z.'.'T  ii:.:.r/15M-l»r<fnT«l  ,,t  the  aingle-needle-tolegtap 

■}  iFij.i  WM  r»p:^-..  ^■itiiiuag.  „e  niuch  more  eaaily  read  wi 


The  i: 


-'     . 

-_:..- 

■.-..■.     .....k!    i.->  i^-.-.-^'I,  the 

i*;:.-.TK:.*i^fc»-,(yo-tuiiB«.  ' 

■*   i-.»r-ir  nv.iMti«.:uitacf  oor 

■■"—y  .ikTt  ',f  lit.  'j.&*KOw'B 

lUftll 

--tr  t*T  tlar  :'.  »  ■in  wh»t  & 

w^i 

■-^'.■^y:c  *l-.^i  t*.  lor  it 

«-,**. 

U    ti.% 

fr:-.'.-jl*i   fcti  rae  practices 

K.^*    -. 

W.*L 

:-.  K* 

■„>:  •.i.H  r^l*i.t  M  tboroughl}- 

'-'-'■ 

'-*^- 

■^ '"-■■•*'*■ 

TEZ  ZLZCT2ICAL  ZXKIBIIIOV  AT 

TEE  PABJB  OBSERTATOBT. 
''PtIK  r-.-j'J.-i-J.  J i.t»niationala  d«s  Electriciens 
'  'ir.^it(;e  prtftidencr  olM.  Berber,  haa  held  a 
tirj  iLiVT<Hi:uig  eihibin'Mi  in  the  galleric^s  of  the 
Pari*  O'uerrafiry,  which  Contrc  -  Amiral 
M'ji-.hci  Idadiy  left  at  the  diipocU  of  (he  elec- 
tri'.iuu  for  th'Or  attract)  TO  display  a.  Ourreaden 
wiii  otA  eipict  to  hare  anything  altogether  iiew 
sincL- If-l,  and  the  Electrical  Congress.  How- 
ever, even  to  the  superficial  observer,  this  exhibi- 
tion, though  on  a  much  amaller  acale  than  that 
of  IMSI,  showa  n  striking  progress  in  the  fixity  of 
the  electric  light. 
The  aeccflsary  power  wai  npplied  by  ateun 


y  a  transmitter  like  that 
igle-needle- telegraph.     The  telegrams 

_      _. more  easily  read  with  this  system  than 

w£.y  '..'x,-ks  wi:h  the  ordinary  one.  It  is  easily  seen  that  by 
t-^T  b«T«  aj  any-  pressing  longer  on  each  key  of  the  tranamitter, 
-^'■•-^  U  tbe  t^st  we  mav  also  obtain  thick  signals,  lo  that  we  may 
^jjuti'.'w:   -'If  ».    K:ive  four  different  signals  with  M.  Egtienne'a 

"L-'-'ri-—   ■ '  ao-p        ^^-  (-'drpentler'a  exhibition  is   almost  wholly 

'^'~''yA\'\^„,    'l':v«ed  tu  electrical  measures.       Wu  notice  the 

■--"  .",-.'       T    Btttdard  ohto  as  fixed  by  the  Congreas  of  Eloc- 

^   ''^■-'-'-      '■    iiifiar.!.    II.   Lippmann'a   new    und    ingenious 

am  J  vre-metcr  is   ahowii  by  Hreguot.      In  thia 

inttiument  a  tube  containing  mercury  is  fixed  at 

rigLt  angles  to  the  poles  of  a  magnet.      The 

ciirient  to    be  measured    passes    through    the 

tnertury.  which  ia  put  in  motion  according  to  the 

laws  of  electricity ;  the  metal  rises  or  1*^  in  a 

gnduatcd  tube,  and  thus  indioates  its  intensity. 

Two  railway  companies  have  sent  specimens  of 

their  electrical  appliancea. 

Among  the  various  apparatus  exhibited  by  the 
Chemin  de  Fer  du  Nord,  let  ns  notice  the 
■'crocodile."  It  coneiata  of  a  alanting  piece  of 
wojd  covered  with  brass  which  ia  plnced  in  the 
middle  of  the  two  rails.  A  metallic  brush  is 
fixed  nndemealh  the  locomotive  ao  as  to  brush 
over  the  "  crocodile'"  when  the  train  passes  at 
that  spot.  Now  if  we  connect  one  polo  o(  a 
bitlery  to  the  crocodile  and  another  to  the  rtul, 
i:  is  clear  that  when  the  train  posses,  the  circuit 
will  be  closed,  and  may  be  made  to  ring  a  hell  at 
a  distance  and  announce  the  train.  M.  Sartiaux 
has  improved  this  contrivance  by  putting  twi 
parallel  brass  strips  to  the  crocodile  instead  0 
one.  Two  separate  circuits  can  thus  bo  closed  by 
the  locomotive,  and  they  aro  thus  utilised.  The 
erucodile  ia  placed  about  200  yards  before  the 
disc.  If  the  line  is  open  (i.t.,  not  blocked  by  the 
disc)  the  train  goes  by,  brushes  the  two  strips  of 

tbe  crocodile  and  annoiincea  itself  at  the ' 

signal-box.      The  signal-man,  of  course,  ii 
diately  blocks  the  line  by  tuning  the  red  disc  at 


right  angle*  to  the  raili.  Now,  mppoae  uiM 
train  foUowa  and  the  diirer  doea  not  Bee  ths 
on  account  of  fog.  for  inatuica.  not  only  thet 
will  announce  itself  as  ths  fint  one  did.hulm 
over,  it  will  be  autr^matically  stopped,  for  ■ 
the  disc  blocta  the  line,  a  second  battoy  tai 
current  in  the  second  biaaa  atiip  of  the  croco 
and  nasiri  thivugh  an  electro -magnet  in 
machine,  which  pub  tKo  air-hrmke  cm. 
accidsnts  Bra  thus  aroided. 

In  the  czhihila  of  Paria-Lyoaa  Company, 
train  annonncea  itaelf  by  rcnning  over  a  pi 
placed  on  one  aide  of  tha  rail ;  this  overtnna 
iron  cylinder  Mnlaining  mercniy  which  cloN 
bell  drcnit.  In  M.  Chkperon'a  device  the  In 
datiOQ  of  ths  train  caowa  a  ball  carried  Ir 
horizontal  apring  to  tromble.       Tlua  bn^ 


hpaaaes 

horixoDtal  (for  it  thee  reata  against  a  vnti 
apring  which  cloaea  the  circuit)  and  rings  s  I 
l^  intemipting  the  enrzent. 

This  exhibition  ia  certainly  •  very  peat  a 
ceas  ;  hnt,  nnfortunatalynoioeana  hare  been  til 
to  prevent  overcrowding  by  a  too-numerous,  i 
scicmtiGe  pnhlic.  NeTerthslesa  it  has  bees  sn 
ciently  complete  to  show  that  electricity  mai 
to  mft^TittiP  Its  Aoble  device — Qtti^  ii>a  dJfVMA 

C.  SeUilla. 
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67.  Compi-rHiox  : — 
Chromate  of  Lead 
Pmssiau  Blaa 
Oil    . 


.'."."  8-S7      ss    m    i 
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Cln-BiaU  of  Lfad.—DimiAn  theniii 
after  ignition  in  dilute  nitric  add,  ill'  bm 
any  inaolubla  (sulphate  of  baryta,  k.),  M  • 
monia  to  the  filtrate  till  jnst  alkaline,  mi l:^ 
chloric  acid  till  just  add,  pesa  SQ,  gsiUR» 
dpitate  the  lead  na  aulphide.  Trest  si  imM 
in  Art.  11,  weighing  as  sulphate  el  iMi  >■ 
multiijying  hy  1-00766  for  tha  oqmiiW* 
chromate  of  leed. 

60.  It  ia  neoeesary    that  the  list  cakdu 
ihonld  bo  verified  hy  eatimating  tha  ^''^ 

Jreeent.  The  chromium,  if  predfiliM" 
escribed  in  ArL  16,  wooJd  he  niiednuw 
from  the  Fmseiaii  blue,  and  aj  iW* 
might  be  present.  Alninina  ii  nit  «4 
found  in  these  paint*,  and  ths  only  inUuM* 
he  separated  are  the  chromium  and  Os  lA 
This  may  be  done  in  dther  of  two  wtji. 


N  ofirp 


and  CirPH''i" 


70.  Srparai 

(if)  Add  ammonic  chloride  and 
described  in  Art.  46. 

Thia  prsdpiUtea  aa  hydratea,  Wli  • 
urtimiom  and  the  iron.  Dry,  and  ssMiW'' 
total  weight  of  the  two  oxidea.  Fn*  » ' 
miitnie  of  potauie  eu-honate  and  oitr*  tie* 
vait  the  ohromic  oxide  into  a  aolnbla  kU-  ^* 
thoroughly  with  hot  water,  and  wopUJ 
insoluUe  iron  as  Fe,Ot  Suhltaot  this  <«• 
from  the  total  weight  ,fonnd  above,  ani  A'.'*' 
niaindor  gives  the  weight  of  onda  of  4i^^ 
(Cr,Oj)  dissolved  out  The  latter  any  WO" 
reprecipitated  from  the  solnUe  portion  bv  sm 


A  of  predpitating  with  savn 
>r  Boda  may  be  used.  The  diKS* 


remains  fiuolnUe.  Add,  therefore.  PbIm> 
in  exoan,  filter  theiruoUhleteiriehvaW 
..IW.  thoroD^y  in  hot  v*t«r  till  everv  cwf 
the  alkali  is  zemored,  dry  and  waiga,  f  * 
Art,  3*.  Thia  gives  the  wdght  of  oxide  ot«» 
To  the  filtrate  add  chloride  of  ammoiuiut  s 
excess.  Thia  rspredpitatea  the  chrcmiiiB  ' 
hydrate.    Dry  and  wdgfa  as  before.  ^ 

From  lie  vreight  of  chromic  oiide,  lie  siB^ 
of  chromate  of  lead  in  the  ample  can  l*  ** 
lated,  aa  in  Art.  46.  The  peromlage  an* 
found  ahonld  agree  very  cloeely  with  thai  fo*- 
by -'      ~-  ■■ ^'' 
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mtttrutotompmli.  !..brlo.tinBi»lti.iilh        THE    llPI    OF    AS    OTSMR*  ^'S'^iJS^''^i-Si>'i^ 

muket  pric«,  lor  it  dipendi,  not  only  on  tits  in-  T1HE  tliiia  wm  whan  it  wu  toaiuli  to  uj  of 
trinnoqBilitieioItheaiigueDtitaelf.butaUoupoD  X  Ufing  thing  t)»t  it  lirod.  Ton  lemer-'^- 
thc  economJcal  condition!  nnJer  which  it  is  to  be  thsFool'i  qoMUonin  "KingLMT,— 

UKiI.     Viot-R.   H.  Thurrton  has  recently  pre-  c»n«tl«Uhowimo7»t«m.k«hliil«Ul  jjT'irM^W^Igiittir'tlihfa  H"^"j  **"  *'"*' 

WDtad  the  iDbjoct  in  thii  upect  to  the  notice  of  rhii  me  limplr  a  proTerb  of  old.    Hen  wu  m  th«  iponLln  of  •!«,  ud  «tml  th*  mMliilar  ^ 

the  Amerioui  Society  of  Civil  Engineers,  and  littls  cre»tiue,  a  man  olot  of  ftDinute  laUr,  esf«bla  thenu^n*.     Itit  nottru,  bowmari  of  ft  hqi 

hH  promiaed  to  develop  it  more  completely  in  the  >[  bnQding  f  oi  ftielf  a  bonae  of  atom.     Ha»  it  did  p^jt  gf  the  ojitst'a  food,  aoMt  ■■  tha  mia^  o<f»- 

fvtura.    Uia  note  naturaUv  t«het  the  lonn  of  it,  who  oouldtellF     No  one.    TbaFool'a  qoeation  poda  tiny  ui  ml  a  win  with  Umj  (kolta;  ul  thi 

lulheautical  formnlED  to  a  UrKe  extent,  and  will  ni  a  pnule  to  the  wlMit.     Indeed,  then,  and  iwaimi    of   dlatomii    Tarj   miSBts    plaato  «K 

probably  not  attract  the  attention  of  the  avorage  long  after,  it  wai  hardij  aafe  to  aeMo  to  know  too  pOidona  ahlelda,  whloh  avan  n^  tt«w«lai  rf 

rtean(-iileraomucha.itmiehth«vedone.  AccoS-  nooh.     To-day,  howow,  the   qnartion   may  bo  nitrieaoid.    iJi o™t«'a •tommehi; of  »t»iM;H>- 

ing  to  Prof.  Thuraton,  the  correct  method  of  com-  P"^  °°t  ""^'' ''^rf'^  *^  "y"^,  ""Sf.'^jS^i^  '^  !^     ,"  KV"  if'^TSlL-'Srttl 

p.?in^pr^oflabri«nUfromtheu^-..t^d.      ^^ ^^ ^-d^Sf  1ha"tnildrg  rf  ISSX^Il'!^'^}:^  ^ti^>^i^^ 

p«ntianotonemTOlymBmerelyadeterm.nat.on  ^^^,^  '^  j^^ttU  the   lifc^hiatory   of  the  openingt  oonUnwM  Into  .naUtabetiA  Aaiwl 

of  the  propertie*  of  the  material  ai  a  reducer  of  1,0^1^^  a,^  ooonpant    Two  yean  a)it>  1  laetored  .^uTHen  aM  tha  Uto  eMiDBtlana.  and  tkOM  d 

friction,  and  the  true  Tulue  of  the  oilia  not  limply  ;„  thia  plaea  on  the  oyiter.     I   deain  that  my  the  panonaa ;  alK)  the  HliTary  glaada,  and  M 

proportional  to  ite  enduraace  and  ita  power  of  iddreaa  (o-nightahiUlba  wholly  diitiuot  from  that  nitaia   filUolaa.      Wa  aee,    titanfore,   lAy  fei 

mducinc  lo«t  work :  it  indndea  a  atody  of  the  jne.    Yea,  aa  my  lectnn-notaa  an  alwaya  Tary  (tomadi  ia  jlr'-*  ' — '■""  '      " "■"*  ""~"  ^ 

(Uthodliy  which  it  reduce*  the  total  expenaea  of  brief,  it  ia  eaiy  to  fo^t  what  wai  laid  ao  bos  really  the  Ubo 

leaaening  the  fricUon.  and  the  extent  to  which  igo ;  henoe  I  ahaU  trott  to  yonr  charity   ibonid  I  the  oyatar'*  food. 

the  total  ezpenae  for  Twwer  ia  leassned  hy  the  nnwittingly  at  wiino  point  «p«at  nyaell.    I  n-       jjo,,  it  may  ba  that  odo  Ii 

reduction    orTort   Waited  in   friction.  '  The  ""^'  '^S ?"  l??nL£*^t  ft.*^ jT'Zt^  ""^Jj  i!^?^  "I?^      " 

„d  arajuatiflable  only  by  the  tact  that,  hitherto,  ™i;;Srna4live.  or  food  v>tem  ;  the  diSula-  nr.SaBlood.bnt  Uol 

It  ha.  bj»n  impracticable  to  obtain  the  data  re-  i        ^'^  ^lood  ayrtem ;    and  the  n-pimtoo^,  or  the  pepAi  it  oootaUia, 

goued  tor  the  eatabhdiment  of  a  correct  method,  bnathing   a^tem.     The  nerre  mtam   waa  alao  ioUic£sc4  the  borina  1 

Srery  atudentof  theiubject  know,  that  between  conaidared  In  detail.    Now,  my  daam  when  ooming  papain  ia  probftUj  that  ( 

the  power  lying  latent  in  the  coala  and  that  pro-  ben  waa  to  make  no  nferanoe  to  any  of  theae  tour  fj^^g  otbei  aabatanoa*  mi 

dnced  at  the  machine  there  ii  an  cnormoua  loM,  lata  c^  funotione.    Bat  I  have  bean  reqoeated  to  ^^d  meohaniEal.    Lately 

much  of  which  casnoC  bo  prevented  ao  long  aa  a  dwell  a  little  upon  the  nntritiTe,  or  dlgeatire  group  ,  i^t  in  thia  dinotloD,  1 

(team  boiler  and  engine  intervenes.    The  Emits  >1  funotkm* ;  and  thia  I  am  glad  to  do,  beo»n»e  it  „  lomotimaa  a  Qod-»eo 

of  economy  are  tolerably  well  determined  nowa-  "ill  M>able  me  to  apeak  of  an  OMian   the  nae  of  Hereyonaaa  aUtUa  orp 

daya,  and  ao  long  as   they  are  approached  the  ""^  ""  »■>'  ^■"™  "'  ">«  ^^  <"  my  former  of  TarmioilU.    n^l>««,fl 

•rer.^  .te«o-.inr  is  »uW  U  when  w.  '^-^^"^  „^^„  that  I  had  «,m.  large  can-  ^f^T^     Til 

comolothemachineiUeli  and  ooktothe^bn-  [^j    d„„    diagrama.     Tde   fear   ol  np«iting  ^"orrod;  and  a  not 

cant,  we  flad  that  unless  the  latter  is  adapted  to  ^  .^  indnoed  me  not  to  bring  them  ;  henoe  yon  mloroaoope  it  doea  not 

the  former,  and  supplied  in  proper  quantities,  „[|i  n[gue  toUaw  my  rods  illuitntion.   on  the  itraetan,  aa  a  tiny  mon 

there  ia  a  large,  and  in  many  coses  unsiiapected,  blackboard.    I  will  now  with  the  crajyon  outline  anywhen  tin  oerlaiiilT 

^Ms.     The  total  cost  of  the  lest  work  in  mochiitea  in  oyalar  ahall.    This  ii  the  right  valve,  the  one  that  the  aabatanoa  of  thii 

incliidus,  in  fact,  two  items — the  oost  of  lubricint.  from  which  the  mollnac  is  eaten  whan  takni  on  jf  jt  ware  made  at  aimn 

and  the  coat  of  doing  the  work  of  overcoming  the  the  half- shell.    This  Urge  apot  which  I  make  ii  hint  to  which  I  have  all 

fri-itionofthelubricfltedinrfacee.  Of  these  items,  the  adductor  roojcle,  with  which  the  orejture  pull,  which  is  inside  the  atom 

thBi«lt*risbytarthPKreater,aadittol!owsthata  f?88th«  its  shell.      It  ^  *'«' J^J^^. ?"*  of  oandj  in  Uie  baby'i 

^f'.T^d^^''^^''''^''^^''':^^'^'^^  £s?s'--j?ei?';o^'i5^of''SiS:*rdSrfo*s;  s^.i^j^f^o;r. 

la  of  no  practical  importance  in  oompaneoa  with      i^jea,  or  leave.,  ao  lying  on  one  another  a.  to  pU^  pepdn  tothe  oyat 

a  aiTuiff  of  equal  proportion  in  the  cost  ol  the  ^„^  ^^^^  ^^ta  edgea,  which  give  the  appeanutoe  which  hu  only  bean  n 

power  demanded  to  overcome  fnction.    The  cost  gf  a  frill.    This  series  of  platea  constitates  the  gitl.  put,   from  the   stodj 


of  ^wer  includee  fuel,  salaries,  interest  on  the  or  beathing  apparatn..     New,  hen  we  Bad  ttia  moUoM*. 

capital  invested,  &c.,  which  can  be  readilyeeti-  kmeredgeaof  theae  foor  plate,  to  be,  ao  to  .peak.       Bat  jonobaerrad  thai 

mated  at  so  mnch  per  horse-power  per  annum  soldered  together,  maUng  the  baae  of  the  gill. ;  intastluea— nearly  thiaa 

when  the  data  are  avaiUhle,  aa  they  are  to  moat  and  along  thi.  baae,  in  rows,  it  a  anlaa  of  holes.  boQy,    ifow,  aa  the  fo( 

■team-uaers.     It  that  in  known,  and  it  can  be  The  plates  an  realty  oompoaed  of  an  ioBmte  ante*  nomberiaas  oilia  indds 

ehOBTi  that  another  lubricant  will  reduce  the  lose  ?'  """'I'^P',''  *°'**v'~?,  *"'"™?"£.S?  *S2  "**"  ^"^'^  ^^  *■« 

hv  frirtion  to  a  ppitain  amniint    it  th*.n  Iwoomes  8"'"  *"''  *">'•■  ™  "'*  ■""■      "■  wattr  entan  takao  thtoogh  the  waHi 

py  inccion  10  a  cenai  n  amount   it  men  uaoomes  ^j  the  plates,  and  aa  the  sorfaoe  of  the  tiny  tw,  ananBameilt  (nU« 

*  l,^!!?"^  *'"""*  S*  •*""»  ^J^"  f*  "='"',■'  °'  tab*.  U  ^y^  ,;ith  dlia,  or  fl.d.y  halr^  thai  tTa^SKSrfiSgS 

waated  power  more  than  coven  the  extra  cost  of  ^        „.  i„hi^  by  vAiSh  the  water  is^driv«i  SlO-^rt^iTSEd 

(ho  auponor  lubri^xnt.    In  the  majority  of  cases  through  the  ^-tubes,  and  thaairoontainsd  in  the  teatina  la  not  a  ample 

it  will  be  found  to  do  ao,  but  it  may  also  happen  water  i.  dennved  of  ita  oxygen ;  after  which  the  ihowi  a  eonTolnta  Inna 

ineimecalea  that  it  willtifl  more  economical  to  diwi-ratadflDM  paaaaa  ont  at  the  halea  in  thebana  oylbiderwoa  aoldtcadt 

nee  larger  quantitie.  of  a  lower-priced  labricant,  of  the  gill..     The  ooane  oilla,  or  beard,  on  the  of  the  large  oylbid«r  alo 

The  datum  required  flrat  of  all  ia  the  coat  of  edges  of  the  mantle,  or  thin  film  whi^  enwraps  ingiMung  In '-"" 

friction,  and  then,  when  two  oila  are  to  be  com-  the  oy.ter,  by   their  actimi  mjia  an  eddy  at  the 

jw.„_«.ii,....,w  ,.™u,.m  .ho.  th.  Es;  ■^■££5.  Sf.JS.SS.  7%  . 


if  knowledge  in 

njj  them.     It  i  ___    _ 

th.it  the  value  of  the  co-efficient  of  friction  i.  the  orifioe  betwMn  theae  two  pairs  of  lira.    When  the    """,("""  "L^  ™ 

principal  ^tor  in  the  n-aUon,  and  theexperi-  i^^^^'J^t^'L^l^^^.'^h^r,^:'^   £lw.~  thI,*CS... 


conaequenceofthewantof  knowlodgempurchaa-   wen    These  an  the  labio,  or  lipa  of  the  oyster ;    Doni™™iu™~i. 
ing  lubricant*  and  in  uainR  them.     It  ia  obvious   for,  in  fact,  the  cmtun's  moatt  ia  si^y  the   StS.  "  _^V  •' «T«i 
th.it  the  value  of  the  co-efficient  of  friction  is  the   orifioe  between  theae  two  pairs  of^  lira.  __Wten  the   .  "".5     "■"  "Lm™  ™ 


S:^nU*-m^^Ty'p™7'^^rnt^;7horthatr7o;  ^-^'T^-^-Ttr^rifra^ii^^^  fcc^iKTSl 

ioatanoe,  in  liiht  machinery,  such  as  spinning  i"f<"'«l»?  enter,  and  tte , unlit  11  "j~^-    The  S^Ma^Uirmattat.    1 

lr.u,e.*rdiffer^_t  oils  willJiVe  figures  ?aryin|  :^l.r£rp:L^Slg"r^'to"b:  p^  ^tK^  ^^ 

from    10,10  ■:;/.;  under  the  prcMurea  usual  in  J^.^^SuriaioUeVirmwphagns.    Yet  the  word  "*''™*~-?**il!^ 

heavy  miU  shafting  the  figures  range  from   M  to  g^'J^^'^ent.'^  Th™   the^tSiaoh   r«>eivea  the  things  need  nitr™,  a 

^ll>:  withpresaureaof  greater  inteoaily,  anch  aa  food  inmiediatelv.    The  dark  gny  mass  In  which  absolntely  owan.    IWA 

tn  the  Bteam-engine  and  raitoad  axles,  the  co-  this  organ  is  embedded  i«  the  Ever.    The  oyatet'.  *?'"'5"'*??£?lS^ 

eUiiient  of  trillion  Tories  with  different  lubri.  gtomadi  is  literaUy  indde of  iU Uver.    Let  na  now  "  J?? ????,      J^T5w3 

■cants  from -01  ap  to    O'.-i,  the  6nt  «lne  being  uote  the  courae  of  the  intestiMj  tract.    Beginning  ™  "','.V^  ^SSwft  ■ 

given  by  (he  best   oils,    the  second  by  heavv  at  the  lower  end  ol  the  itomaoh,  or  where  mom  ^t' *iU^SSiSe  ta 

grease..'  The  enduranci  of  the  lubricant  also  own  .traot«e  "*«"  .^St  Jl?i^th'i t.M^StJ'M  S^m^KS^SiSS 

wanes  in  similar  degree,  and  ia  twice  as  great  J^^' ^  »  I™"*  T^SS^tti^^^f  bl2^  s^reWiKB  lo-Tl 

■withthebeatoilafofthegiven  purpose  as  with  S',^^^ "S^J^^S^tKu  *Th^ ^u^Hi  S^?STLd,iiu 

otb».  of  good  repntation.    Further,  the  price  of  ^^'^^t^iZi^^^^i  ^ ttS'^  the SS^ ar.    B,  thtal 

tlio  lubncant  is  no  guide  at  all,  for  the  beet  oil.  P^  ~  ^o^th   whloh  it  a#em  neariy  over ;  reaapplied,  and  the  Lttt 

to  use  may  ba  either  more  coatly  or  much  lower  u,d  winding  round  the  UvM  Ml  ita  other  aide,  and  propraplaee. 

in  price  than  othcra  leas  weU  fitted  for  the  work,  then  Boing  beneath  that  organ,  it  passes  beyond  tc       »>  far  wa  Han  got  a 

Kporm,  Urd,  olive,  and  other  standard  grades  ol  the  o&er  aide  of  the  adductor  mnaole,  in  front  ol  "*'  y«°°"*»-  **^  ■""' 

oils  Laveprobablv  fair  and  well  settled  values,  which  the  vent  resU  in  an  open  apaoa  which  w<  'P*"^ '"t"^'^ ^^^ 

r  Tori  Uiao  the  oystors,  for  want  of 
on  thair  head.;  hanea 
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'm  tbroBt  vary  larga,  and 
, — .  ugeu  DDoea,  which  ara  corsrad  with 
olowly-aat,  hjud,  louid,  nTMiwot  t«eth,  notim- 
lika  dia  cobble  itooai  o(  old.  With  it«  front  tsath 
it  plaki  up  an  ofitar,  and  it  sraahaa  it  with  the 
phu;iig«dt«eth,andUiei>«waltowiit.  ThitfMifnl 
onatiue  geti  iti  name  from  a  boomiog  noiia  whieb 
it  i*  kbia  to  make.  One  year  a  Mhool  of  drnma 
•Dteied  IluJtaD  Bsj,  and  deatrojed  many  thoaunda 
of  dollua'  worth  of  oyat«a  in  a  aiugle  night. 
Excepting  man  himnlf,  the  wont  enemy  of  the 
ojitcr  ia  the  five-finger,  or  aea-itar,  AiUriat 
»retileela,  A  asa-atar  U  an  object  with  fire  »ya, 
and  ii  of  the  oanaiatanoe  of  aof  t  leather.  It  «e  tum 
it  OTer,  ws  obaarie  a  canal  along  aaoh  ray ,  or  fluger, 
ttmwb  ita  entire  length.  On  eaoh  aide  of  thia 
eanal  11  a  row  of  ambdacra,  or  little  feet,  each  with 


potmded.  It  ia  a  blind  nok,  but  ita  walla  will,  by 
onuMla,  take  up  food.  WiOi  theae  five  raya,  and 
thali  thonaanda  of  little  nioker*,  it  will  graap  an 
oyltar,  and,  waitine  until  tba  mnlluac  openi,  be  it 
nnwr  ao  little,  it  will  thruit  in  iti  everted  atomacb, 
and  suck  out  tha  oyato'i  life.  I  bava  not  demon- 
abated  tha  point,  but  my  batief  ia  that  the  aea-atar 
ha*  Boma  nrtlcatiuK  power,  aod  eren  patalyaaa  iti 
fictin.  To  the  oyater  laiaer,  the  itar  ii  oftea  a 
oalamity.  Many  thouaauda  of  buahela  aie  aoinetimaa 
taken  by  it  in  a  aeaiou  from  tha  beda.  Othai 
mamiea  there  are,  bet  time  ii  wanted  to  apak  ol 

I  muat  aay  a  word  on  the  pemrl.  Though  not  the 
pearl  oyater,  our  moilnio  ia  a  pearl  maker.  Naore, 
or  mother  ot  pearl,  coiiatituteii,  to  h  greater  or  leaa 
extent,  the  ebella  ol  all  oyatora.  But  theiaolatKd 
individual  pearl,  that  which  ia  accounted  a  Rem, 
and  the  worthy  liecurntion  of  a  bride,  i>  alwaya  aa 
enforced  produot.  It  i>  made  upon  occaiiou  of  ia- 
oonTfiiieiioe,  nufffriug,  or  diseaj*.  II  wHa  a  pretty 
ooiiicidunce  tliin  niorimig.  that,  having  jart  Hoiahed 
thinking  out  the  (iriot  fr,r  thia  addreai,  I  looked  into 
8liak«-j.i.ttTH,  uud  Hlighlfid  on  that  eiprairioQ  oi 
Touch .tiiUB ;  "llithhoaeaty  dwellalikoft  miaarini 
pOorboufB,  a«  your  pearl  in  your  foul  ojaler."  It  i« 
aorely  iut^ruBluiB  that  thia  wiadom  of  the  poet, 
druwD  from  the  proverbial  lore  of  the  people,  flndi 
it>  verifiGnliuM  iu  loience.  The  pearl  ia  tha  outcome 
of  euiTerii>g.  It  is  elaborated  iu  diitieaa.  Sadeticate, 
BO  mild,  BuBiquisile.  It  ia  already  pmfect—theona 
only  gem  thutdoea  not  aikthelapidary'aikill.  And 
how  manyi  a  preciona  thought,  havingpaned  throngb 
the  alembia  ot  lulferiug,  haa  DryataUiied  into  a  living 
form,  u  thought-pearl  of  parity,  ethereal  aod 
imuiBGulate !  And  now,  my  Iriendi,  if  our  dii- 
oourae  haa  enabled  na  to  know  better  one  ot  Ood'i 
lowly  little  oreaturea,  we  have  done  well,  aince  it 
will  h.-luu)  to  love  tha  Creator  more. 


to  the  aolid  floe.  It  can  alao  eervs  aa  a 
bayonet  tor  defence  in  caaa  ot  neceaaity.  When  a 
teal  ha*  been  ahot  and  floata,  tha  naii-lu  and  linai 
are  fitted  on  and  the  weapon  darted  with  the  right 
hand,  while  the  left  holdi  tha  end  ol  tha  line,  xba 
floti-Ii]  enten  the  animal  entiralj,  and  a  pnll  on  Uia 
line  cauaee  It  to  alip  off  the  top  of  tba  looee-ahatt 
(which  ia  facilitated  by  the  play  of  the  lattar)  and 
to  toggleaecnrelv  under  thaakin.  The  whole  ia  then 
drawn  in  by  the  line.  The  uae  ot  thia  weapon 
ippBan  to  be  confined  to  Northweatain  Ataaka,  and 
.tu  very  raralj  found  aouthofBBbring'aatrait.  In 
the  large  collection  made  by  Mr.  E.  W.  Nelaon,  in 
"--  -eighbonrhood  ot  Norton  aound,  thera  is  only 
kUerDlnmBily-DiadeMiiii-fi-$j),<>ith  a  fragment 
ot  the  line,  which  ia  labelled  a  "  beluga  spear."  It 
iamauifeatly  unfitted  tor  auch  UH,  but  this  itate- 
ment  goea  to  show  that  it  vaa  an  tmtamiliar 
weapon  among  the  people  by  whom  ha  was  aui- 
roundad.  The  nativea  ot  that  region,  as  well  as 
the  Oreenlanden  and  Eastern  Ei£imos,   retrieve 


a  leal,  but  they  are  onprovided  with  any 
special  weapon  for  retriaviog.  We  were  unable, 
during  our  atay  at  Point  Barrow,  to  aeoertain 
whether  thia  weapon  was  in  uae  before  the  intro- 
dactioD  of  firearms,  which  were  now  univeraally 
employed,  but  I  am  Btrongly  led  tO  oonjaclure  that 
it  it  a  madem  iuveutioa.  I  am  ot  the  opinion  that 
thapsoplaoE  this  limited  area,  enabled  by  theintro- 
duGtiou  of  flrti^rms  to  kill  seals  in  the  open  holes  of 
water,  where  thay  had  previoiialy  been  aale  from 
the  ordinary  spear,  and  prevented  frooa  uaing  the 
kaiak  from  tha  extreme  roDgbneaa  of  the  ice, 
invented  thia  weapon  by  reducing  the  great  walrua- 
hiirpoon  to  a  convenient  size  for  carrying  on  the  icr 
It  ia  a  perfect  miniature  ol  the  walrus-harpooi 
with  the  addition  of  tha  ice-pick,  an  eaa^ntial  part 
otthe  ordinary  stabbing  harpoon.  1  am  etrnogtheued 
in  thia  opinion  by  the  tact  that  Dr.  Simpson,  who 
spent  the  winters  of  I8M-3  and  lS.i3.4  at  Point 
Birrow,  bolore  the  general  introduction  of  fireeri 
makes  no  mention  of  the  use  of  this  weapon  in 
Hic«llent  piper  an  the  WeateroE^kimoa.  He  woi 
undoubtedly  have  done  lo  bad  ba  seen  it,  .. 
different  is  it  from  the  ordinary  Eskimo  methods  of 
■sal  huiitiDg.'-JoKH  Mu&DOCH,  in  the 


IHE    BETEIETIHO   HARPOOIT. 

THERE  wai  found  in  universal  uae  at  Point 
Birrow,  Arctia  Alaska,  a  peculiar  form  ot 
hirpoon,  exclusively  used,  as  the  name  I  bava  aag- 
gsatod  for  it  impli,-s,  tor  rstriflYing  seals  that  have 
l»cn  (h(,t  ill  opeii  holes  or  "  leads  "  of  water,  with- 
in darting  distanm  frnm  the  edge  ot  the  ics.  The 
Eskimos  c^ill  rill  it  "  naii-li-j/,-:"  It  coniiat*  of  a 
lon^ligbt  eb^ft  ;,i-;i»  .'Vj  of  wood,  about  one  inch 
in  diamotur,  and  geuvrally  abont  five  Uai  long, 
though  tba  length  variea  with  the  height  ot  the 
laau  who  U9US  it.  The  butt  of  Ibis  is  armed  with  a 
(lender  bayoiict-shuped  ioe-pick  (tti-u)  of  walrus 
ivory,  about  fourteen  iuchaa  long,  aud  to  the  other 
end  13  Aecurely  faatt-ntil  a  heavy  pear-thiiped  loia- 
■hafc  {u-tu-iiiai-lu-la,  "  weight  ")  of  walrua  ivorv 
or  compact  bone,  which  aervea  to  give  weight  I 
the  head  of  the  bar poc"  *"''  — ^"  ■*  a- -*----»-■ 
It  ii  about  five  iochea 
.  in  diameter  at  the  forward  end.  In  the  centre  of 
the  end  ot  the  torsahalt  ia  a  deep  round  aocket,  into 
which  fits  the  butt  ot  a  alander  rod  ot  ivory  about 
two  iuchea  long,  the  '■  looae-ihaft"  (I'-yi-mn). 
Thia  is  secured  to  ths  toreshatt  by  a  thong  passing 
through  a  hole  drilled  in  it,  so  that  it  can  be  eaailf 
removed  from  the  aocket,  while  tha  thong  prevents 
it  from  being  dropped  and  lost.  On  the  tip  ol  the 
looac-shaft  Ola  a  detachable  toggle -head  (Haii-/»)  of 
ths  ordinary  type  common  to  the  whole  Eskimo 
race,  provided  with  a  long  line  of  seal  the 
upwards  of  ninety  feet  in  length.  Whan  ready  ___ 
uae  the  line  is  drawn  tant  from  tha  head  to  abont 
tha  middle  ot  the  shaft,  made  fast  by  a  couple  of 
hall-bitches,  and  kept  from  slipping  by  a  little 
ivo^  peg  (t('./fr-AiriH)in*Brtedinto  the  shaft.  Jnst 
bsck  ol  this  there  is  also  a  little  curved  ivory  knob 
{li-ia)  secured  lo  the  abaft  as  a  reet  for  1 
forefinger  in  aiming  the  weapon.  The  banter 
atarting  out  carries  hia  Title  alung  in  a  sort  olhola 

BCiosa  hii  back,  aud  aecured  to  UiiB  the  thiiJ-'h  i 

line  folded  in  long  haiika.  The  rest  of  the  hanioon 
ii  carried  in  the  hand  and  aarvaa  as  a  etaff  in  walking 
and  climbing  among  liie  ice- hummocks,  where   ^ 


■ra/-  thiD  iotmttbo  edge  ot  aholi  «o  mIo  dnwbta 


TflREADIKG    TOOL    F0&    SQUABE 
THBEADB. 

THE  HarUord  Tool  Company,  Hartford,  Cu..u,. 
have  recently  brought  out  a  tool -holder  and 
taola  for  cutting  square  threads,  which  must,  sa 

those  having  much  of  thia  kbiil  of  work  to  do, 
welt  aa  much  cheaper  than  the  ordinary  practice 
thia  ragpect.  Square  threads  would  undoubtedly 
oaad  more  than  Ihey  are  but  for  tha  troubia  ai 
eipetue  ot  cutting  them.    Tha  engraving  needs  but 


I  of  parmananoy 
which  have  been  ao  ao 
late  Dr.  Van  Monckhi 
thatalum-  treated  plat 
others.  Tha  last 
Hungarian,  or  other  1 
with  alum,  are  more  li 
leather*  tanned  in  th 
laisaa  the  additional  q 
to  wall  tan  nagatlTai 
larting  to  tham  t 
,_-iefit  of  those  who 
problem  praotieallj,  i 
vegetable  aatrlngsnt* 
durability  of  the  leatl 
intuaion  u  slow  in  airt 
teathar.  lotoaion  Ol 
acorn-  cup*  of  ao  o«k  i 
hard  and  heavy  leat 
I  very  cheap,  andtM 
pale  catachn,  known 
produced  bj  the  oat 
-nlest  Kiiae  other  tan 
-ifuiion.  Good  listh 
adays,  and  high  in 
length  at  time  it  tak 

to  the  oak-bark,  an 
\f1aa  this  puticalar 
in  strength,  it  is  a  gix 
requisite  to  afford  n 
whether  the  leather  ^ 
bark  infnsioD,  and  I 
durabilitf  ot  leather 


it  of  the  Britiah 
glaau  facta  ot  a*  a  for 
hate  aaen  Ur.  W.  T 
aiperieuoe  a*  to  tha  < 
used  in  thaprintad-bo 
library,  la  tiiat  d 
bindings  of  booka  go  1 
145G,  andaomaotOie 
There  baa  been  a  f 
English  leather  dnri 
probably  in  conseqnai 
neta,  therefore  for  ra; 

'd^L^Ualaat 
Thia  is  made  from  dil 
the  goat,  aeal,  and  ah 


probably  tn 
tor  a  golati 


mi-ut.  Tha  material 
the  London  market 
Ilia.  Od.  »  owt.,  and 


the   vray   of  explanation.      Right. hand 

ra  cut  with  one  aud  of  holder  forward,  and 

by  simply  reveraing  bolder  and  cutter  ieft-hsnd 

"  reads  may  Iw  cut.     Tha  strap  which  clamps  ths 

tter  haa  an  eloDRated  hole,  and  adjusts  itself  to 

ffertnt  widths  ol  cutter,  pressing  the  cutter  again  at 

itraight  aide  ol  holder,  and  holding  it  rigidly  in 


pUc 


The 


:     ths 


).     When  nioe  work  ia  required, 

smaller  than  that   required  for 

finishing  can  ba  used  for  roughing  out.     Should  a 

cutter  require    ahsirpeniug  before  the    thread    is 

finished,  it  can  be  taken  out  and  ground  without 

rbing  the  holder  ;  then,  when  replacc'd,  it  will 

:actly  right  to  resume  ita  cat.     The  holder  is 

sixa  to  Bt  tha  ordinary  tool-poat. 


THS    DURABILITT    07    LEATHER 
BINDIHQS  AHD  OXLATINS  NEQA- 

irvES. 

IK  a  note  on  thia  iDbject  contributed  to  the 
IWiliih  JiHrnal  if  Pkotofiraphy.  Mr.  W.  H. 
Harrison  aays  :  —  Raeantly  I  drew  attention  to  the 
ciroumatauea  that  gelatine  negatives  not  treated 
with  alum,  or  other  atrong  hudening  or  tanning 
matten,  ptobabtj  bj>i«  n*A  wiUiin  ^um  \:m  eUr 


pulverised  form. '  Sc 
grows  wild  is  tonl 
America,  but  ia  al 
commercial  parpoaaa 
to  a  oonsidsrabfa  ezt 
tha  portion  of  the  pla 
dotability  to  morooei 
Dmes  roan,  which  1* 
I  worse,  and  Kusaiai 


modem  *eUnm  era 
Plenty  ol  moroooo-tn 
the  ISth  century  bt 
Thera  ia  an  ngly  i 
"Turkey"  moroooo 
the  beat  "  Levant " 
of  tha  booka  in  tha  Ut 
have  lasted  wall.  O 
akin  of  the  kangaroo 
and  waa  prasentad,  i 
Banks,  in  17S9.  Th 
leather  do  not  aeam  I 
ganaral  infonnation 
who  wish  to  dava 
parlicnlar  nagatira* 
Ua  offiMt  attamiing  t 


BNOLISH  HBOHANIO  AND  WOBLD  OT  StJISNOB:  Ko.  1,047. 


HiMt  of  tluM  utafagaDti  anabMtbanta 
aonnqniDtlT  likalr  to  ba  derclaping 
■olaUm  wtili  u  •IkilL  if  anj  raif 
old  bring  out  apiotnn  well,  then  wonld 
Mtionid  knowiHK  >t  tha  flma  tbkt  the 
■  nndend  noi*  doimbla  ;  ths  ilowei 
ipman^  the  Bi*>tM  would  ba  the 
ofthsmnlt.  C)allioaoU,w often nwd 
I .j^  jjj^  ^ 

yiogftllot' p 
r,  inthafdi 


NTIFIG     SOCIETIES. 


ABTSOHOinCAL  BOCHiTY. 
ril  meatiDg  ot  thii  aodetr  wm  bald  oi 
ith  inat.  kt  BiuUngton  Honaa,  Hi.  Ed. 
K.S.,  Pmidaiit,  in  the  ohair. 
Q.  BoiTBid,  B.£.,  Dabn  Don,  India  : 
lon^bupa,  M.A,,  S7,  HiiIgnTV-itraat| 


TOW,  anrraTor-Qanei* 
^ — i,WalUnrton,  N.Z. ;  Hr.  John  A 
OUnr,  13,    BnitoD-atraal,    Baikalay- 

.  ._e"8ode^. 
obleaiked  whether  a*  JTufKA/yAbfuK 
>a  leaned  aulier,  eo  m  to  glre  Fallowr 
nltj  ot   "»'»"""*"g   them   belore   tlu 

1*1  nid  thAt  he  waa  eUd  thi 
Mied,  aa  ha  thoold  like 
ha  aodet;  aa  to  whether  it  wu  deeJnbli 
a  printing  o(  the  nomben  when  thai 
u  ID  the  rreaant  initanoa,  dlagrama  anc 
rhioh  took  a  long  time  to  prepwa. 
nbara  i«Id  that  the  enUnation  ot  thi 
I  hftd  been  giren  waa  the  padodtoal  ez' 
rhich  at  tolerably  ngular  tntemUa  bat 
for  the  laatSO  yean.  QteateaieBhonk 
I  exaroiaed  in  oorrecting  lot  the  pte« 
ght  that  it  wonld  ba  more  aaUafaetor] 
wa  if  the  longer  and  Dlnatrated  papen 


opmau  •aid  that  he  ihonld  like  to  haai 
n  Nobta  whoit  diflerenoe  It  would  maki 
if  the;  did  not  reoeiTa  the  Monthli 
at  the  nait  meetiBg. 
Sobleaaid  that  nibjaota  wen  often  die 
ig  leteieQoe  to  pApen  read  at  tha  pre' 
ting,  and  unleaa  Fellowi  bad  had  at 
of  reading  the  papera  the;  oonld  not 


Ote«D  for  hia  dnwiog  and  enlnnfttioiu,  aald  thnt 
tha  nuetingwonld.be  pleaMd  to  tMU  that  Prof 
Langley,  the  Dlreotor  ofUie  Allaghan;  Obaemtor;, 
waa  pne««il,  and  thej  wonld  be  glad  toheMaomt 
aoeount  of  the  work  npon  whieh  be  wm  engaged. 
Piof .  Langlaj  aaid  that  ha  waa  quite  nnpiepamd 
to  make  any  formal  report  to  the  meeting,  aa  he 
waa  not  awaie  that  ha  would  have  been  otlM 
upon.  For  tha  last  fonr  or  five  jean  he  bad  baei 
engaged  in  a  atndj  of  the  eneig;  whioh  oomea  tc 
na  from  the  eon,  Tesaided  not  manly  aa  light,  bnl 
alao  aaheat.  Ha  had  alio  been  itodjing  the  obatacli 

whioh  onr  atmoapben  often  to  the  ■— -^-"~" ' 

radiation*  in  diflnent  parte  -  •  '■  - 

this  porpoaa  he  had  made 

more  deuntethaii  the  thermoidla,  to  wbioh  he  bai 

giTon  the  name  ot  "Bolometer-"    It  oca:-''-    "-- 

extremely  &ne  wirey  through  which  a 

corrent  paewi,  and  on  which  beat  talli 

change  in  ocmdootln^,  whioh  Eklndioatec.  _, 

Section  of  the  needle  ot  ft  delicate  galTBDOmeter. 
By  meana  ot  this  inttnment  be  had  napped  Um 
(peetnun  at  the  infra>r«d  end,  and  h«d  traoed  Una 

, ,„  ....  .. .  a^  ,i^^  t^  t,^  pi^oto. 

Abney.     The  win  of   thi 


Taan  1876-BO,  and  BeRtlting  Final  Eqnatloni 
between  the  Emm  of  tha  Tahlei  and  the  Brron 
of  Obeemtian,"  by  Lient-Ool.  Q.  L.  Tajnnaii; 
"  Ooaoltationi  Obeerred  at  Foreet  Lodge,  Marai- 
field,"  by  Captnin  W.  Noble;  "  Oondtatione  of 
Aldebaran,  ISSfi,  Feb.  32,  Obaerred  at  Dmi  Eoht, 
Aberdeen,    and    Obeerration    ot    JopUer,    188S, 


laapectnun,  ■ 
ipe^mm  it  in 


Adama  hoped  that  the  editon  wouk 
r  the  pablioatioii  ot  the  Ifolieei  tot  tbi 
gatiing  tbem  oat  before  the  nail 
Gcoracy  ihonld  neret  be  tacrifloed  toi 
expedition. 

1  exhibited  a  drawing  of  Satom,  whlob 
belt  upon  the  body  of  the  planet,  tc 
tion  wa*  drawn  at  the  laat  oppoaition 
yard.  Itr.  Qrean  had  not  been  able  tc 
■oka'e  dtriaion  in  tha  ontei  ring, 
had  hadaeTeial  my  favonnble  oppor- 
obaarratloo  during  the  recent,  u  wall 
wpeeeeding,  oj^ioBltlon.    He  n 


in  a  region  far  bejrad  that  whioh  had  been  photo< 
i-i    ^  Oaptain  Al"      ~ '-     *   " 

e  ipectmrn  ii ,___ 

oold  region!.  The  inatroment 
that  although  the  gratlna  apeetrmn  haa  only  ii 
certain  parti  ot  the  ipec&nm  abont  (iotb  of  tbi 
intenii^  of  the  priimatio  ipectnin],  yet  tve  had  bea 
able  to  aqdon  the  infra  red  nglon  to  a  diitanor 
three  or  four  timea  farther  below  the  loweat  naibli 
portion  than  it  had  been  explored,  by  nieane  a 
photogiaphj.  In  tha  caaa  ot  the  lunar  ipaotram 
thia  Uifra-red  n^on  had  been  explored  with  i 
train  ot  rock-iUc  priime,  and  hia  axpRiment 
ihowed  that  the  inna-ied  region  waa  rslatiTel! 

kdicaUDgtUttherewMdark'heat  emitted  by  tfa 
moon.  In  tha  ocurae  of  tbaaa  experimenta  be  bai 
azpeditioa  to  Hoont  Whitney,  and  hai 
height  ot  15,000ft.  in  the  Siem 
naiMw.  ma  waa  greatly  atnuk  with  tha  iuunmai 
adTaol^ee  attorded  by  great  aititndea  for  obeerrer 
in  phjaiMl  aatronomy,  and  orpeoiBlIy  with  the  goo< 
deflnition  aa  well  ai  the  admirable  tranniarency  o 
the  atmondiere,  which  afforded  opportonitie*  o 
photographing  nebuhe  and  abaerring  double  itai 
and  faint  objeota  which  could  not  be  obtained  a 
toirer  altitodaa. 

Mr.  Stone  aaid  that  aome  yean  ago  he  ha 
attempted  to  make  obaarratiDna  with  a  thennopili 
which  waa  pcobably  not  nearly  lo  delicate  a-  -- 
atrumant  a*  that  wed  by  Ttca.  Lanslay,  an^ 

found  very  eerioua  difflonltiea  ariaing  from  com 

ohangee  in  the  abeorption  of  the  atmoapben.  A 
long  ai  he  made  oae  ot  only  one  tkarmopile,  h 
found  that  he  waa  aimply  regiitaring  Tariationi  i 
the  abeorption  ot  the  atmoapben :  but  he  niooeedei 
in  getting  o*ar  thia  dif&enl^,  and  obtaitiing  quan 

""" — :;:; ;;  ':j.v«i,"^  ^  ' 

other  object 

being  made,  and  the  otha^  the  beat  derivei 

from  an  adjaoant  pcrtloa  of  the  ataoa^ere. 
Mr.  OcmmoQ  inquired   how   tha   win  ot  thi 


ROTAL  HICB08C0FI0AL  SOCIZTT. 

THE  aeTenth  meeting  of  the  eeaaion  waa  held  on 
the  8th  inst,  at  Euig'i  Collage,  Strand,  W.O., 
tha  preiident,  tha  BaT.  Dr.  Dallmgei,  F.B.8.,  in 
the  chair. 


BerolTer     Mioroeoope     exhibited     in 

December,  1383,  in  which  a  drum  nvolved  beneath 
the  objeotiTe  with  the  objeeta  amnged  on  the 
perlphrar,  to  that  by  turning  the  dram  they  wen 
brought  toooteainly  into  view.    'Hie  norelty  of  '^-' 


microeoope  waa  cDaueogoa,  auu  uuv  uu  »>  hu 
pT^ple  wae  produced,  made  nearly  60  yean  ei 
tw  T.  Winter,  wbidi  waa  oonaldend  to  be 
— "—•of  aUiuobformi.    Itnow  ap~— '  * 

It  Winter  had  been  antidpatec 
_.. .  _._turieeago.    Thii' 

Hen  and  illuitration  of  n 

appear^  in  aa  old  Italian  book.witbcnttitlepage, 
lASob,  together  with  a  model  ot  the  iutnimen^  waa 
handed  ronnd  for  inipootlan.  The  flnrt  page  oom- 
manoed:  "NnorelnTantlonidltnMottlcidimoetmte  - 


ok  that  the  appeaianoe  whioh  had  been 
at  dna  tolseqaalltiaB  of  tint  in  dilferenl 
)  ontai  ring,  irtiiidi  whan  aean  with  a 
fton  night  gin  the  appeannca  of  a 
[any  drawinga  alao  ahowad  a  ebarp  tint 
tion  between  the  inner  ring  and  Uu 
bat  to  htm  It  had  alwaya  appe^ed  that 
eg  merged  gradoaUy  into  the  brightea 

it.  Intormeryeanhehadoopiidered 
waaamonfaronrable  object  for  daOni- 
.pitar;  but  doling  the  peat  oppontiOD 
warpnaaa  of  tha  delaila  aeon  upon  the 
planet  eeemed  to  be  decidedly  intarioi 
n  Jupiter.  He  had  at  no  time  eean  a 
lear  to  the  eouthem  pole  of  the  planet, 

ahown  in  aome  drawlnga;  bat  Uieie 
deal  of  detail  vitibla  in  tlie  polar  cap, 
ded  down  to  within  a  ahort  dletanoc  of 
t  bstare  nfened  to. 
ard  laid  he  connured  with  Mr.  Oteen 
doal  merging  of  the  crape  ring  into  the 
g  outeide  it.    The  dark  belt  ahown  in 

dnving  waa  iomewhat  broader  and 
towarda  the  equatorial  rogiooa  than  it 
him,  and  ha  thought  that  tha  polar 
la  mora  uniform  in  tint  than  it  appeared 

al  laid  that  there  had  evidently  been  a 
I  in  tha  appearance  ot  the  markingi  on 
Inring  the  lait  t<ro  oppoaitioni. 
ohle  (aid  itmight  be  Interuting  to  poe- 
idarata  optical  meana  to  know  that  he 
dark  belt  on  the  body  ot  tha  planet 
tljwithanapeitunof  4,^„in. 
mt,  after  ntuning  thaoki  to  Mi. 


of  a  thin  atrip  of  Iron  1-16,0001] 
■  wBii  □!  BO  men  m  HUDXnee* ;  hot  the  iron  waa  liable  ti 
a  dii-  mit  and  diange,  and  ha  had  man  recently  ueei 
itinum  itHp  l-26,0DOth  of  an  inch  in  thick' 
and  with  a  breadth  ot  l-120th  to  1.250U 
.n  inob,'  like  an  extremely  minute  pieo 
ape,  which  wae  mounted  in  a  fiami 
the  tnune  of  a  mioiometer,  and  conld  bi 
ed  on  to  different  parte  of  tha  apeatnun  by  ■ 
smater  lorew.    He  had  experieniwd  the  differ- 


Hr.  Beck  laid  that  the  intereating  portion  ot  the 
inatrument  waa  the  ^rlng  which  waa  uiad  tor 
adjutting  the  fooui  ot  ue  tana,  beoanea  that  waa 
tha  aubiect  ot  a  patent  which  had  been  taken  out 
about  16  yean  uo. 

Kr.  H.Q.  Hadan  laid  Hie  form  of  polariling  pnim 
raoenUy  eu^eated  by  H.  Bertrand  m  tba  ComptM 
Bendni,*  and  alao  daiorlbed  in  the  Sodeiy'i' 
JiHiT%al,i  he  thought  would  interert  the  Fallowi, 
aa  it  wai  almoct  the  only  <me  whioh  bad  j^  beea 
aeen  tn  thia  oonntry,  added  to  whioh  It  waa  Umyl 
men  intareeting  to  are  a  thing  In  the  fleih  thaa 
merely  to  read  a  deacription  of  it.  By  the  aid_  of 
diagrama  on  tiie  board  he  explained  that  tJie  priam 
oonaiated  of  a  lour-dded  paraUalopiped  of  denae 

K~  kii  about  three  timea  aa  long  ai  broad,  and 
ring  arsliactiTa  index  ot  r668,  the  nma  ai  that 
I*f*  of  ealo-ipar.  Thia  waa  cut  through  obliquelr  in 
'  I"  the  eame  way  a*  in  an  ordinary  Niool  priam,  makiag 
»  an  angle  of  TO"  «3'  with  the  terminal  end.  A  thin 
™  deaiaga  plate  et  calo-apar,  not  mon  than  1mm.  tn 
Ihiflkuimi  waa  plaaed  betwaenthe  two  piecei  ot 
gla«,  and  the  whole  wen  cemented  togeUiei  with 
a  cement  having  a  ret nutire  index  not  len  tbaik 
that  ot  the  glaa.  It  worked  In  the  ume  way  aa 
the  Nieol  piiam,  except  that  it  wai  the  ordinary- 
ny  which  emerged  imtead  ot  the  extraordlnar? 
ray,  the  index  of  the  former  being  1'65S,  and  that 
ot  the  latter  1-48.  It  would  be  leeo  that  when  a 
ny  of  light  entered  the  priam  andpaiaed  throagh 
tha  glBH  and  the  cement,  it  would  meet  tba  caM- 
ipar,  and  be  thenby  aepMated  into  two  nya,  and 
then,  paaaing  on,  the  ordinary  ray  would  meet  a 
medium  baling  the  name  refraotiTe  Index  and 
would  peaa  atnjght  on,  whilst  the  extraordinary 
ray  meeliDg  with  a  lubatanca  of  different  refraetlTe 
index  from  Ita  own  became  totally  reflected. 


iky  they  only  correipoaded  to  differeneee  of  aboi 
3or  lOperoent,  wmoh  could  ,be  eliminated  by 
aeriea  ot  meaiuremenle.  Tleee  Tariation*  wen 
reduced  to  a  minimum  by  incloaing  tha  bolomatei 
in  a  long  tube  with  diaphragnu,  which  excluded 
lateral  rndiationi. 
The  tbanka  ot   the  Sodaty 


ot  pbotographa  ol 
differ*    ' 


a,  varylog  fi 
With  tha 


from 


:t;  minutea.  With  the  longer  eipoiuree  the 
outer  and  fainter  portion!  of  the  nebula  were 
ihown  ;  but  the  inasr  and  brightar  portion!  were 
obecured  by  OTer-expoaan.  It  was  only  by  a 
oombination  ot  inch  picture!  that  the  whole  ot  the 
detail!  viaibls  in  the  nebula  could  be  itudied.  Witb 
Iha  longer  eipoanres  regions  ot  the  nebula  inviiible 
to  tha  eye  with  the  teleacope  registered  themaelTce 
3n  the  photographic  plate.  With  liity  minntei  he 
tiad  obuined  tracei  of  many  itan  inritible  to  the 
9Te.  Ha  had  not  at  preaeut  teatad  what  oonld  be 
ibtained  by  itill  longer  expoinrca. 

The  following  papers  ware  preeented  ot  takon.  u 
ivad:— "OcculUtionioI  StanbithoUooniBQu 


the  ordinary  raj  paned  tluough  aa  if  Qie  priam  bad 
been  atdld.  The  prinoipla  oi  the  oonattDotion  of 
thia  priam  wai  known  to  Jamin  in  1869,  and  it  fiad 
been  m(»e  lately  (1884)  deaeribed  by  Feaamer ;  but 
theondltto  whidi  Bertrand  wat  entitled  ir-~'~ 


, OTBr  the  Nicol  priun,  apart  from 

waainthalargerfleld  whiohit  wupoaaibletoobluD. 
One  detect  in  the  priam  aroae  from  the  gnat  ileutitj 
of  the  glan,  whioh,  being  due  to  the  larf;e  p«r- 
oentage  ot  lead  which  it  ocntiined,  made  it  vary 
apt  to  get  tamiihed.  He  luggceted,  ax  an  «lTectiial 
preranlin  ot  thii  eril,  that  a  pien  at  thin  micro- 
■oa[nc  glaa  ihould  be  cemented  upon  each  end, 
whi^  by  keeping  off  the  air,  would  entirely  pre- 
•erra  the  aorfaoe  without  impairing  the  efHciency 
at  the  primn  in  any  way.  Mr.  Madan  also  eihibiteo 
mother  form  ot  polarialtig  prion,  which  wai  a 
modification  ot  Ahrcni'!  double-image  prism,  In 
rhich  a  very  grcBt  diTergence  of  the  beam!  wii 
iblainad  by  the  combination  ol  thiaa  prisms  of 
lalo-epar  and  one  of  denia  Bint  glau,  the  gtan 
nenlj  being  usail  ua  correcting  pmm.  Tfaii  loim 
va*  Taiy  eSactiTB  ai  a  double-image  priim  ;  but  he 
ound  it  was  poaaible  to  get  rid  of  the  other  ray 
intiraly  imtead  ot  menly  turning  it  aside.  Thu 
raa  dona  by  including  a  thin  film  ot  air,  and  by 
aeane  of  tlui,  if  the  ioifaoe  did  not  exceed  14°,  the 
irdlnary  ray  waa  totally  reflected  and  paawd  off. 
[^n  waa,  howeTer,  in  thia  arrangement  a  v&>^ 
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over-corvection  for  oolour,  lo  that  the  blae  imyi 
wa«  much  more  deriated  than  the  red,  ia  the  pro- 
portioni  of  IT  20'  and  12^35';  this  had  to  be 
corrected  flnt  by  putting  on  a  crown  glaia  prism 
beyond  the  film  of  air,  and  then  the  colonr  correc- 
tioii  waa  effected  by  the  addition  of  another  priam 
of  denae  flint  glan,  after  paning  which  the  eztra«> 
ordiuoiy  ray  left  the  arrangement  corrected  for 
deviation  and  almott  corrected  for  colonr.  The 
iacident  light  moat  be  limited  to  28°,  and  they  then 
db^ined  on  one  ride  a  field  of  SO**,  and  on  the  other 
of  14^.  He  did  not  think  it  wai  much  better  than 
Ahrent*8  priim,  from  a  practical  point  of  new. 

The  Prerident  laid  the  tociety  wtL»  much  indebted 
to  Kr.  Madan  for  these  details,  which  showed  a 
great  amount  of  insennity. 

Mr.  Cheshire  saidf  it  was  of  course  of  great  value 
to  be  able  to  set  such  a  large  field ;  but  it  oc- 
enrred  to  him  that  in  Mr.  MaHan's  modification  of 
Ahrena's  prism  there  must  be  a  conriderable  loss 
of  light  in  the  case  of  the  ordinary  ray  in  passing 
from  the  first  prism  into  the  air  space. 

Mr.  Madan  said  no  doubt  there  was  a  loss  of 
light  in  ttiis  case;  but  this  was  a  disadTantage 
which  the  prism  suffered  in  common  with  Fou- 
oault*s  and  other  prisms.  Something  must  neces- 
sarily be  sacrificed  to  obtain  neater  advantages  in 
other  directions.  He  thouffht  that  as  regarded 
light  Bertrand's  was  certainly  more  effective. 

Mr.  Dowdeswell  exhibited  some  septic  microbes 
from  high  altitudes,  and  detailed  experiments  as  to 
Bacterial  germs  found  at  various  heights,  notably 
upon  the  Niesen,  at  an  elevation  of  alMut  7.500ft. 

The  Prerident  redded  every  addition  to  their 
knowledge  in  this  direction  as  Ming  of  the  utmost 
▼alue,  and  remarked  that  everything  pointed  to  the 
necnrity  of  a  thorough  working  out  of  the  correla- 
tion of  the  whole  of  the  specific  forms.  When 
that  was  done  they  would  have  gone  a  Ions  waj 
aearer  towards  the  solution  of  the  problem  of  their 
oonneotion  with  epidemic  disease. 

Dr.  Maddox  said  he  had  been  in  correspondence 
with  M.  Fieudenreich  on  this  subject,  and  had  ob- 
tained a  specimen  of  the  organism  to  which  he  had 
referred,  and  he  could  si^from  examination  that  it 
was  only  a  septic  organism  and  not  a  pathogenic 
form.  Qreat  pains  had  been  taken  in  carrying  out 
these  observations,  as  would  be  seen  from  tiie  fact 
that  all  the  apparatus  had  to  be  carried  up  high 
mountains.  It  was  found  that  the  tubes  originauy 
provided  could  not  be  used  convenimtly.  and  he 
had  therefore  devised  a  form  of  bottle  for  the  pur- 
pose, which  would  fulfil  the  required  conditions, 
and  DC  also  portable.  This  bottle  hai  a  cap  fitting 
harmetioally  over  the  neck,  in  which  cotton  wool 
was  placed,  and  two  tubes  were  provided  for  tiie 
purpose  of  aspiration  and  for  removinff  the  oon- 
tena  for  cultivation.  The  time  required  for  aspi- 
rating with  a  large  quantity  of  air  was  also  found 
to  be  inconveniently  great,  so  that  an  apparatus  of 
greater  capacity  was  made  on  the  principle  of  a 
•team  in  lector,  which  was  capable  of  throwing 
aeariy  2,000  litres  of  air  in  an  hour.  By  means  of 
a  diagram  the  method  of  charginff  the  cultivation 
tubes  with  the  oontentsof  the  Mttle  was  explained, 
and  the  use  of  a  small  captive  balloon  was  sug- 
gested as  likely  to  be  of  gnat  use  in  insuring  ue 
parity  of  the  samplee  of  air  obtained  from  given 
looahties. 

Mr.  J.  Mayall,  jun.^  reverting  to  the  model  of 
the  old  miorosoops  exhibited  by  Mr.  Crisp  at  an 
•arlier  period  of  the  meeting,  asked  if  there  was 
any  means  of  fixing  the  date  when  it  was  made,  as 
he  thought  it  would  be  very  interesting  if  they 
oould  do  so  with  certainty. 

Mr.  Crisp  said  there  was  no  diificultj  in  fixing 
the  exact  date.  Agreeing  in  the  suggestion  of  Mr. 
Madan  that  it  was  much  better  to  see  a  thing  in 
the  flesh  than  in  a  drawing,  he  had  last  month 
ordersd  one  to  be  made,  ana  it  was  delivered  that 
night.  The  workman  deserved  all  credit  for  the 
•kuful  manner  in  which  he  had  manufactured  so 
deceptive  a  pieoe  of  antiquity,  even  the  paper  on 
the  omm  was  200  years  old. 

Mr.  A.  D.  Michael  gave  a  summary  of  his  paper 
on  *'New  British  Oribatidte,**  He  first  oalTed 
attention  to  the  nymph  of  Orpheus  bijidatu*^  which 
he  has  just  discovered ;  the  species  is  very  rare,  and 
the  immature  stages  were  not  known.  Last 
Saptembsr,  at  Keswick,  Mr.  Michael  found  two  or 
three  specimens,  and  instead  of  preserving  thorn  as 
examples  determined  to  try  and  breed  from  them. 
He  isolated  them,  and  after  some  weeks  obtained  a 
fow*  eggs,  from  which  he  reared  four  larva? ;  these 
he  has  carefully  watched  for  six  months,  until  they 
had  changed  to  nymphs  and  become  foil- grown ;  he 
then  killed  and  preserved  two  specimens  of  the 
hitherto  unknown  uvmj^,  reserviugthe  two  others 
to  rear  to  the  imaginal  condition.  One  was  lost  by 
an  accident  just  before  the  fiual  change,  the  other 
lived.  The  nymph,  which  was  exhibited,  was  a 
verv  remarkable  and  beautiful  creatuie,  surrounded 
with  concentric  rows  of  curved  serrated  spines 
longer  than  the  body.  Mr.  Michael  then  called 
attention  to  a  new  species  of  H^potihinius,  proposed 
to  be  called  H,  uiujtm.  The  ordinary  definition  of 
an  J.M.'-uf  is  an  eij^ht-lejcged  arthropod  without 
Beg^taentmtioD,  mdJ  with  b&dd,  thorax,  and  abdomen 
fomdiatooaemmMa.    B^faUj-ia  the  Oriiji:.f.:,  and 


several  other  families  of  Aearina,  the  abdomen  is 
distinctly  divided  from  the  cephalothorax,  and  in 
this^enus,  which  has  been  erroneouslv  supposed  to 
consist  of  immature  creatures,  the  abdomen  i»  seg- 
mented, and  in  the  present  species  the  segments  are 
to  a)  certain  extent  retractile,  as  in  many  insects  ; 
this  enables  the  creature  to  erect,  or  lower,  the  long 
spines  attached  to  the  edges  of  the  segments  at 
will.  An  interesting  new  species  to  m  called 
Notatpu  serrutuSf  abnndantiy  provided  with  long 
serrated  hairs,  and  a  curious  nymph  of  a  Damaeos, 
to  be  called  D.  Unuij^et,  wmoh  carries  its  cast 
dorsal  skins  in  a  pyramid  on  its  back,  like  a  pile  of 
dish- covers,  and  has  a  central  projection  on  each 
skin,  forming  a  column  to  support  the  whole,  were 
also  shown  and  deecribed,  besides  other  new  species. 

Mr.  Crisp  called  attention  to  some  verv  interest- 
ing experiments  by  Dr.  Nussbaum  and  Dr.  Gruber 
on  the  artificial  divirion  of  infusoria.  Dr.  Nussbaum 
divided  an  Oxytricha  into  two  halves,  either  longi- 
tudinally or  transversely,  and  found  the  edges  at 
the  point  of  divirion  were  soon  surrounded  with 
new  cilia.  Notwithstanding  that  sometimes  some 
of  the  body  substance,  or  even  a  nucleus,  was  lost 
during  the  operation,  the  two  halvee  became  normal 
animaiB,  with  four  nudri  and  the  characteristic 
ciliary  apparatus.  The  head  portion  formed  a  new 
hinder  piurt,  and  the  right  half  a  new  leg.  The 
complete  onanisms  thus  formed  again  developed 
by  spontaneous  divirion.  Simultaneously  with 
Merr  Nussbaum's  experiments  Dr.  A.  Ghruber 
artificially  divided  Stentor  exruUua  with  the  same 
results.  If  the  divided  parts  of  a  SUntor  were 
not  completely  separated  they  almost  tore  them- 
selves apart,  sometimes  by  rotating  in  opporite 
directions.  If  the  cut  was  not  very  deep  monstrous 
forms  might  be  produced,  as,  for  instance,  with  two 
ooinplete  anterior  or  two  posterior  portions. 

Mr.  C.  H.  Kain's  letter  was  read  as  follows : 
'*  In  the  report  of  the  last  meeting  of  the  Society, 

fiven  in  the  English  MzcHAino  of  Jan.  2lid, 
notice  that  a  note  from  Dr.  Gray  was  read,  warn- 
ing members  against  the  use  of  tolu  as  a  mounting 
medium  on  account  of  its  tendency  to  form  crystals. 
I  believe  I  was  the  first  to  call  attention  to  tolu, 
and  therefore  it  may  not  be  inappropriate  for  me 
to  say  a  word.  At  first  I  had  the  same  difficultv  as 
Dr.  Gray.  Indeed,  s  yrax  is  also  likely  to  produce 
crystals.  There  is,  however,  an  easy  way  of  ob- 
viating the  difficulty  in  the  case  of  toln^viz.,  by 
dissolving  out  the  cinnamic  add.  Tolu  is  not 
soluble  in  benzole ;  but  cinnamic  add  is.  I  have 
found  that  by  digesting  the  coarsely^  powdered  pun 
in  benzole  for  a  few  days  the  dnnamic  acid  is 
removed.  After  pouring  off  all  the  liquid  posriUe, 
fresh  benzole  should  be  added  and  allowed  to 
remain  a  day  or  two.  After  pouring  off  this,  the 
rest  of  the  benzole  should  be  evaporated,  and  the 
tolu  then  dissolved  in  chloroform  and  filtered ;  it  is 
then  ready  for  use.  It  is  best  to  use  heat  in  mount- 
ing, so  that,  when  finished,  the  medium  is  nearly, 
or  quite,  hard.  The  greatest  objection  to  the  use 
of  tolu  is  its  colour.  By  this  mail  I  send  yon  three 
slides  of  Navieula  rhoniboides  (aad  Tabeilaria 
fenettrata)  mounted  respectively  in  Canada  balsam, 
styrax,  and  tolu.  That  in  tolu  was  mounted 
October  llth,  1884,  and  fails  to  show  any  rigns  of 
ervstallisation  as  yet —indeed,  I  have  had  no  diffi- 
culty with  crystals  since  using  the  process  I  have 
mentioned. 

Mr.  Crisp  referred  to  some  of  the  differences 
of  opinion  having  arisen  from  the  different 
meanings  which  were  attadied  to  the  term, 
benzole.  What  was  here  understood  by  that 
name  appeared  to  be  different  from  the  substance 
so  called  in  America. 

Mr.  Michad  said  he  had  been  tr]^g  experiments 
with  some  of  these  substances  lately,  and  perhaps 
could  throw  a  little  more  light  on  tbe  matter.  He 
found  that  there  was  a  great  deal  of  difference  in 
the  gums,  and  that  different  samples,  obtained 
from  perfectiy  reliable  sources,  acted  very 
differently  under  similar  conditions.  One  sample 
of  styrax,  for  example,  would  dissdve  perfectly  in 
benzde,  whilst  another  would  not  do  so.  He 
thought  this  might  also  be  the  case  with  some 
others ;  but  if  the  t<rfu  was  prepared  carefully  by 
boiling  in  distilled  water,  to  get  rid  of  whatever 
add  it  might  contain,  he  believed  it  might  be  reduced 
to  a  state  in  which  it  would  give  very  littie  trouble 
afterwards  by  crystalliiation. 

Mr.  Crisp  called  attention  to  the  alteration  of 
the  contents  of  the  Journal,  which  now  contained 
the  names  of  all  the  authors.  The  credit  of  this 
was  due  to  Mr.  Walter  Hespe,  of  Cambridge,  and 
he  thought  the  alteration  would  be  found  an  ob- 
vious improvement  in  facilitating  reference  to  anv 
paper.  Hd  had  also  taken  the  opportunity  of  add- 
ing the  headings  of  the  clasrification,  and  had  also 
included  all  the  papers  of  the  bibliography  of  which 
any  abstract  was  given,  as  he  found  these  were 
often  passed  over  uiinoticed. 

Mr.  H.  Mills*s  note  was  read  as  follows  :— 

I  send  six  slides  of  Suphanoditcui  yiaganr^  show- 
ing filamentous  projections  on  the  margin  of  the 
diatom.  Daring  the  last  ten  or  twelve  years  I 
have  given  attention  to  the  examination  of  these 
organisms,  but  am  still  at  a  loss  to  determine  what 
I  they  aie,  ox  the  puipote  th«y  mve  (if  any)  in  the 


economy  of  the  diatom.    If  foond  attached  in  Ihs 
same  w*""— ■  to  any  of  tha  diatoms  that  havi 
motion,  we  might  eondade  at  onoe  that  they  wen 
for  the  performanoe  of  that  funetioD,  but  oeeanxsg 
as  they  do  on  these  dIsooidB,  whSfAi  haTe  no  rnotioB, 
it  is  difficult  to  suggest  anything  th«t  is  pnbalils. 
We  find  manv  ofthe  diatomaoess  In  our  watar 
supply,  none,  nowerer,  having  tlieea  attariimsiiti; 
but  S.  Niagttra,  and  perhspa  a  few  eydeUlUt^  « 
other  small  disodds.    The  8.  Nimgarit  are  fond 
in  great  abundance  during  the  wfaitcr  months,  sad 
for  several  years  pastl&ve  fonnd  tiie  fllamsato 
most  abundant  m  Januaiyi  at  whi^  time  ths 
diatoms  can  be  taken  almost  free  from  iaaia^ 
matter.    The  past  Januazy  has  been   nrasoaftf 
stormy,  and  the  water  oonaequflntly  roilj^,  wUb 
the  filaments  are  not  as  well  developed  as  m  sqsm 
former  vears.    Five  of  the  didee  are  mounted  dn, 
as  the  fflaments.  with  rate  exceptkma,  eannat  Is 
seen  in  water.  Slide  No.  6  containa  a  dropof  wafaf 
with  the  diatoms,  as  caught  from  a  ■yll  itwsa 
from  the  faucet  in  a  muslin  bag.      The  extnas 
tenuity  and  hyaline  character  <rf  the  filaments  nc 
the  greatest  hmdranoe  to  a  more  perfect  examiM- 
tion  of  them.    They  are  seen  to  beat  advtntsa 
with  a  strong  light  and  dark  beckgroondflm- 
■m^np  •  gunlight  adding  mnoh  to  tue  efleetivmsH 
of  the  observation.    In  sUde  Ko.  1.  i»ing|BLSr 
|in.  objective,  may  be  teen  how  ge^puariy  the  ™^ 
menti  arrange  themselves  on  the  aude ;  frsqosnhr 
those  of  one  diatom  orossini;  thooe  of  enolhsr,  sB 
maintaining  a  radial  positioii  with  some  d^pss 
of    predsenees.    This    fact  alone  would  tndioiti 
a    substance    very    different  in  cbaraBtw  hm 
the  mycelium  threads  of  an   oordinaiy  fangsa 
When  the  diatom  is  examined  edgewise— Ihatk 
in  front  view— the  fibunenta  can  be  aeesi  to  pnsMf 
from  near  the  line  of  suture,  bnt  whether  fnnlH 
internal  oontenta  of  the  fmstnle  or  frosn  tharimc 
the  diatom  I  am  unaUe  to  determine.    Iffntsitti 
ring  I   have  thought  th^   might    be  sOidB^ 
lUthough  recent  experiments  ahow  that  ftsy  m 
consumed  by  the  heat  of  an  aleohol  lamp.    Ate 
of  water  oontaininff  afbw  of  theae  diaftamsplMi 
on  a  slide  and  aUowed  to  evanonte  uadsr  fli 
microscope  is  intersating,  and  mipiayi  a  pkas- 
menon  not  shown  by  other  diatoms  that  I  am  awsa 
of.    As  the  line  of  evaporation  proeaads  oa  As 
slide,  the  diatoms  frequently  diai^pear  UitkaBj\ 
in  some  oases  leaving  the  filaments  attaohed  tofti 
diass,  while  in  other  esses,  where  there  is  twt» 
foreign  matter  to  interfere,  they  may  be  tai 
beyond  the  extent  of  the  drq^,  with  tte  fllsMk 
spread  out  as  radiallv  as  if  plaeed  ao  aitififliV^ 
If  the  diatoms  stand  long  enough  for  Am  wal«  it 
become  sour,  the  fikmenta fiil off ,  and  amy  bsM 
scattered  about  the  slida  as  in  No.  2.  Insane«lti 
slides  may  be  seen  a  Hm  email  dtaooids  ^nmm 
spines,  wnich,  when  alive  in  the  watsr,  ssmti 
possess  power  to  repel  every  light  body  from  easM 

with  them,  so  that  adistinettxaaapersnt  ammii 
wide  as  the  diameter  of  the  diatom  ii  prsiSBtsd  A 
little  blueing  pUoed  in  the  watsr  imdsr  tts  ssM 
glass  makes  this  more  noticeable  (pea  Ammm 
Monthly  Mieroteopical  Joymml,  YoL  IL,  ps|s  \ 
1882.)  Thia  ytar  I  have  notieed  for  tta  fiirf  M 
that  these  small  diatoms  y 
short  projeotionB  which,  if : 

tobesufluaenttoformtheL 

the  long  fiUments of  5.  i\nuMer«  hwe^^M^i 
ance  of  being  branched.  B(y  opinion  ii  nst  SI] 
merely  an  overlapping. 

Mr.  Badooekmid  Mr.  MOla'a  epeahMes «« 
differentfrom  thoee  wUoh  be  had eiUhilil «> 
former  occasion  as  ooeuning  nposi^ftiriniHs  lyW 
atKeston.  These  smeani  to  himtbhsfss* 
tinctiy  pseudopodal  cnaraoter,  bavin|(  ssovm^ 
very  miush  like  an  amosboid  eiongatinn  ^jdj** 
traction,  whereas  these  now  shown  ^^^T""^? 
sembled  the  setn  of  AcHmphrp$.  lbs  qss^mg 
both  cases  waa  whether  th«y  tupsmsntsd  snm 
life  as  being  prolonntiona  from  the  iaasr  pgr 
plasm.  So  far  as  their  appeaiaaea  on  tbs  q" 
was  concerned  they  might  poasibly  be  forrigs  boa* 

Mr.  Hardy  said  thai  he  had  eons  of  tbsifjt; 
meos  of  Surirefl*  taken  at  Keaton,  and  had  cuir^ 
them  quite  independently.  He  was  act  sUi* 
see  that  they  had  any  motiosis,  and  eould  isyBa 
they  were  certainly  not  saroodio  fonts. 

Dr.  WalUch  said  there  waa  a  compMs  sarig 
between  the  speoimena  now  shown  and  sons  ^i* 
he  exhibited  about  20  years  ago,  to  which  hs^ 
the  name  of  OMriiNNf tsmt  £10/.    HefonndhisiQ 
mens  in  the  Indian  Oeean,  and  they  were  dcsoVJ 
and  figuxed  at  the  time  in  the  Society's  JooisiL 
lu  the  case  of  the  Keston  diatoms  he  took  thi*; 
be  Epizoa,  and  thought  that  Mr.  Hudson,  wM 
from  Australia,  referred   to  preeiwly  ths  ■■■ 
forms :  but  they  were  also  distuetly  episootie.  ' 
the  case  before  them,  there  waa  no  question isv 
mind  about  their  being  a  portion  of  ths  sail* 
itself,  there  being  distinet  apeitarca  XMad  «■ 
valves  from  which  they  were  given  off.   Bs^ 
now  engaged  in  going  over  the  ihdisB  whim* 
presented  to  the  Society,  and  foond  ttiat  allO* 
specimens  were  amongst  thsm  atilL 

Mr.  G.  C.  Kaiqp  remarked  osi  an 


iMft    »*»J    Mam 

mottoBi.  1 
inlu.    Ini 


•  Tr  uf.«i«.-rioa«  cf  the  fcodctys  IMO^  phte  & 
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bodyinff  "speotrosoopicxeiiiltB  for  motions  of  stait 
in  the  une  of  right  obtained  at  Ghreenwich,"  whioh 
miut  be  equally  faodnating  to  anyone  who  can 
rerel  in  13  pages  more  of  dosely-printed  flgnres. 
Add  to  this,  there  is  a  well-assorted  list  of  "Notes 
and  corrections  to  Sir  W.  Herschers  Memoirs," 
moat  instructive  and  agreeable  to  all  who  delight 
in  Sir  John  Her8chel*ii  valuable  synopsis.  But 
•OOM  more  excellent  readine  is  obtained  on  refer- 
ence to  the  17  pages  (pp.  298-316)  touching  the 
fltar-plaoee  in  the  Nautieal  Almanac.  The  portions 
of  the  December  number  which  are  so  valuable  to 
those  who  have  leisure  to  virit  the  Cape  Observa- 
tory will  be  found  in  the  22  pages  wherein  are  dis- 
cussed the  '*  Systematic  Errors  of  the  Cape  Tranrit 
Circle,"  for  possibly  they  may  learn  by  this  means 
how  to  regulate  their  own  instruments  at  home,  if 
only  tiiey  have  funds  at  their  disposal  for  the  pur- 
pose. Amateur  Aatronomer. 
Preston,  April  11. 

THB   80LAB  DIFFBAOTION  8PB0TB0- 
800PB  AND  BTAB^SPBOTBOSOOPB. 

[24106.]— I  BETUBH  my  sincere  thanks  to  Mr. 
w.  H.  Haren  for  his  full  and  ludd  conmiunicati<m 
regarding  the  construction  of  the  solar  diffraction 
spectroscope.  Through  information  which  comes 
to  me  from  various  sources,  I  am  satisfied  that  his 
letters  on  this  subject  have  aroused  the  interest  of 
many  amateur  workers,  several  of  whom  wfll 
asinrediv  construct  instruments  upon  the  principle 
lie  has  described.  Shortly  after  Mr.  Haren  had 
flrst  drawn  the  attention  of  our  readers  to  this  in- 
teresting subject,  I  procured  a  gratmg  similar  to 
the  one  he  is  using,  and,  aided  by  some  hints  from 
our  kind  and  ever-obliging  friend,  Mr.  Brashear, 
mounted  it  for  experiment  in  a  rimple  way  at  first, 
defttring  the  construction  of  a  more' perfect  instru- 
ment till  I  could  have  the  benefit  of  the  fuller  in- 
structions which  Mr.  Haren  has  since  so  obligingly 
furnished.  Even  with  the  rough  and  imperfect 
model  above  mentioned,  my  experiments  were  most 
mdsfactory,  the  results  quite  surprising  me.  I 
hope  before  very  long  to  have  completed  a  properly 
made  spectroscope  for  this  admirable  grating. 
iHdoh,  mdeed,  deserves  the  best  and  most  careful 
mounting. 

In  r^y  to  Mr.  Edwin  Holmes  (letter  23848, 
p.  639),  I  beg  to  say  that  in  reciting  some  of  the 
'**  other  "  appb'cations  of  a  small  star  spectroscope, 
I  fear  X  shsklf  only  be  enumerating  uses  with  whush 
he  and  others  aro  already  quite  familiar.  How- 
-erer,  as  he  puts  the  question,  I  may  mention  th^t 
an  instrument  such  as  he  has  constructed  will  show 
not  only  the  spectra  of  stars  and  nebulsB,  but  those 
of  the  planets  also.  Boubtless  beforo  this,  Mr. 
Stolmes  has  tried  his  spectroscope  on  Jupiter  and 
Saturn.  In  the  brilliant  spectrum  of  the  former, 
the  dark  lines  are  beautifully  shown  without  a  slit, 
while  in  tiie  fainter  light  of  Saturn  many  lines  aro 
atill  visible.  No  doubt  comets  would  give  interest- 
ing spectra,  though  hero  I  do  not  speak  from  ex- 
perience. In  connection  with  all  these  objects,  the 
nints  niative  to  compariaon  of  specter  given  in 
Browning's  **  How  to  Work  with  the  Spectroscope  " 
might  be  turned  to  useful  account,  and  would 
probably  be  fruitful  of  interesting  rosults. 

Then  removing  our  cylindrical  lens  and  substitut- 
ing a  slit  and  collimator— adding,  too,  if  posrible, 
a  small  observieg  telescope,  we  aro  ready  to  ex- 
amine and  study  the  lunar  spectrum,  and,  to  a 
certain  extent,  that  of  the  sun.  In  this  latter  the 
height  lines  of  the  prominences  may  be  readily  seen 
liy  a  little  management. 

It  seems  needless  for  me  to  speak  of  the  suita- 
Ulity  of  our  modified  instrument  for  exhibitiius  the 
simpler  chemical  and  absorption  spectra :  but  1  mav 
•lay  that  a  small  equilatersi  prism  fixed  over  hau 
the  slit  is  an  addition  readily  made,  and  one  which 
renders  posrible  with  very  simple  means  some  in- 
teresting comparisons  of  c(ark  solar  lines  with  tiiose 
of  terrestrial  elemento.  Nor  should  the  auroral 
■peetrum  be  forgotten;  nor  the  study  of  those 
atmospheric  lines  which  give  to  the  ppectroeoope  its 
value  In  meteorology.  In  fact,  the  possessor  of  a 
small  instrument,  such  as  Mr.  Holmes's,  may  con- 
stantly turn  it  to  use  in  one  way  or  another  with 
results  which,  though  trivial  to  the  possessors  of 
powerful  batteries  ot  prisms,  are  most  interesting 
and  instructive  to  the  amateur  worker  who  is  con- 
tented, or  even  delighted,  if  his  experiments  be 
moderately  suocessfm.  The  student  unprovided 
with  instruments  may  peruse  half  a  dozen  volumes 
treating  of  dark  lines,  bright  lines,  and  so  forth 
with  but  a  partial  understanding  of  the  significance 
of  what  he  reads ;  but  let  him  see  these  things  once, 
and  I  doubt  not  he  will  find  he  has  thus  acquired 
a  far  deeper  and  truer  inright  into  his  subject  than 
he  could  ever  have  gained  by  reading  only. 

I  regrot  my  inability  to  aid  Mr.  Holmes  with 
advice  as  to  the  best  form  and  position  of  the 
cylindrical  lens.  Doubtless,  some  of  our  optical 
oorzespondents  can  assist  him.  So  far  as  my  very 
Umited  experienoe  roaches,  I  believe  that  convex 
eyUndrical  lenses  aro  used  conjointly  with  slits, 
being  plaoed  at  some  distance  in  front  thereof. 
JLotSfvr  and  Sohellen,  however,  found  advantage 
te  wit  from  plaoing  the  lens  in  the  path  of  the 


rays  just  beforo  the  eye  receives  them.  In  the 
McClean  star-spectroscope  the  lens  is,  for  obvious 
reasons,  concave  and  rituated  close  in  front  of  the 
compound  prism.  Neither  do  I  know  of  any  means 
for  separatmg  the  spectra  of  double  stars  other  than 
by  the  use  of  a  powerful  telescope  of  long  focus, 
and,  of  course,  a  slit- spectroscope.  ICr.  Holmes' 
idea  in  this  direction  wb»  ingenious,  but  he  could 
hardly  expect  it  to  succeed,  except  possibly  in  the 
case  of  two  stars  much  moro  widely  separated  than 
the  components  of  y  Andromedse,  and  it  would  also 
imply  great  care  in  the  focussing  and  other  ad- 
justments. 

On  p.  378,  Vol.  YIII.  of  the  "  E.  M.,"  appears  a 
device  for  showing  star-spectra  ;  but  its  action  is 
not  at  all  clear  to  me,  since  it  is  stated  to  consist 
only  of  a  prism  and  a  Huyghenian  e.p.  of  high 
power.  Sml,  as  the  arrangement  purports  to 
emanate  from  no  less  an  authority  than  Dr. 
Huggins,  it  might  be  worth  while  to  tiy  it. 

A.  P.  Killer. 


A  SO-LIGHTBB  8BBIBS-WOX7KD 
D7NAK0.  ' 

[24107.]— The  following  brief  sketch  of  a  dynamo 
put  up  by  a  friend  of  mine,  whioh  is  doing  excellent 
work,  may  be  of  interost  to  "  An^lo-Dane,"  W.  H. 
Eaves,  and  others  who  aro  thinking  of  erecting 
dynamos  for  private  use. 

While  fully  agreeing  with  W.  H.  Eaves  as  to  the 
superiority  of  compound  shunt  winding  wherever  a 
varying  resistance  is  likely  to  occur  in  the  cirouit, 
yet  I  feel  that  to  amateurs  the  greater  efficienov 
and  earier  make  of  the  series-wound  dvnamo  will 
ever  make  it  a  favourite.  I  cannot  follow  W.  H. 
Eaves  as  to  the  jerking  of  the  cog  armatures ;  I 
can  only  say  that  I  lukve  never  neticed  such  to 
occur. 

The  dynamo  under  conrideration  consiste  in  a 
cog  armature,  7in.  diameter  from  cog  to  cog ;  thick- 
ness of  ring,  lin«;  outride  diameter  of  ring  ^ex- 
clusive of  cogs),  ofin. ;  thickness  of  cogs,  |m. ; 
depth  of  channel,  ]in. ;  number  of  cogs,  12 ;  width 
of  ring,  6in.  Wire  on  armature.  No.  14,  double 
cotton-covered  in  six  layers,  about  70ft.  to  each 
channel,  or  840ft.— say.  18|lb.  The  total  resistance 
of  this  wire  was  1*44  onm,  but  the  running  resist- 
ance was  only  0*359  ohm.  The  field  magnets  con- 
sist in  two  bars  of  cast  iron,  carefully  annealed, 
slightly  oval  in  section,  being  4in.  in  the  longest 
diameter  by  3in.  in  the  shortest  diameter,  the 
length  of  the  wound  portions  being  exactly  Ift  in 
eaw.  These  fit  into  two  pole  pieces  of  sof  (  iron, 
bored  out  to  receive  the  armature.  ^  When  fitted, 
the  pole  piece  is  to  form  a  cube  Sin.  high,  lOin. 
wide  by  ojin.  deep.  A  hea^  cross  bar  of  oast  iron 
is  bolted  to  the  top  ends  of  the  F.M.'s. 

The  field  magnete  aro  wound  with  96  coils  of  No. 
12  wire,  seven  layers  deep^the  entire  length  being 
about  1,680ft.,  or  631b.  The  resistance  .in  series 
was,  as  nearly  as  posrible,  1*53  ohm,  or  about 
five  times  as  great  as  that  of  the  armature  when 
running. 

Driven  at  a  speed  of  1,400  revolutions,  this  little 
dynamo  lights  eerily  and  well  30  20- caudle  power 
Swans.  After  a  four  houn'  run,  the  machine  was 
sensiblv  hot,  but  not  too  hot  for  the  hand  to  bear. 
The  E.M  F.  at  terminals  was  bb  volte ;  the  indicated 
current  was  30  amperes.  The  dynamo  is  driven  by 
a  2j^  horse-power  engine,  which  is  certainly  not 
overtaxed.  S.  Bottone. 
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[24108.]-lN  reply  to  "X."   fletter  24093),  the 
only  objection  which  I  see  to  the  use  of  gas  for 
smiljl  boilers  is  the  expense.    It  does  not  follow 
that  because  gas  is  cheap  when  used  as  an  expan- 
rive  agent  in  engines,  it  would  be  cheap  ^dieu  em- 
ployed for  heating  purposes.     In  the  best-con- 
structed boilers  lib.  of  <x>al  will  evaporate  101b.  of 
water;  but  if  we  take  the  evaporative  power  of 
coal  gas  as  equivalent  to  1*3 lib.  of  water  per  cubic 
foot  of  gas  (given  in  D.  K.  Clark's  Bales,  Tables, 
and  Data)  1, 000ft.  would  be  required  tu  evaporate 
1,3101b.,  being  therefore  the  same  amount  of  work 
which  could  be  done  by  1311b.  of  coal.    But  1311b. 
of  coal  at,  say,  8d.  per  cwt.,  would  cost  only  9  3d., 
against,  perhajM,  3d.  per  l,()00ft.  of  gas.  ^  This  is  a 
pfood  and  sufilcient  reason  why  coal  gas  is  not  used 
m  boilen.    But  I  think,  in  an  amateur's  workshop, 
it  would  still  be  advanti^^us  to  employ  the  cleaner 
a^ent ;  not  only  as  being  cleaner,  but  for  the  reason 
that  it  can  be  quickly  turned  on  and  off.  The  lighte 
could  be  arranged  much  as  they  are  arranged  around 
the  interior  of  a  cooking  stove. 

With  respect  to  the  second  query,  the  reason 
why  oscillating  cylinders  of  the  model -maker's 
type  are  not  UMd  for  larger  engines  is,  that  there  is 
no  chance  to  render  them  steam-tight  for  any  lengtii 
of  time.  When  the  faces  begin  to  wear,  the  stMun 
must  escape.  Osdllating  cylinders,  to  be  service- 
able, must  have  the  pointeset  in  trunnions  where  the 
valve  case  can  be  furnished  with  stuffing  boxes. 

As  to  the  rate  of  speed  of  a  small  engine  with  a 
pressure  of  from  101b.  to  301b. ,  you  clearly  cannot  get 
more  work  out  than  you  put  in.  The  limit  to  speed 
is  governed  by  the  pressure,  and  the  strength  m  the 


moving  parte :  300  revs.  ^  minute,  is  a  high  speed 
for  snuul  stetumary  engmes ;  and,  although  looo- 
motive  pistons  have  a  much  higher  rate  of  fzavel,  it 
must  be  remembered  that  all  the  moving  parte  an 
very  strong,  and  the  steam  of  a  high  pressure— 1201b. 
about.  Theonlv  engines  that  rMoh  1,500  revs,  pec 
minute  are  the  three-cvHnder  ones  of  theBrothiar- 
liood  type,  and  then  onljr  those  of  the  smallest  bore. 
Steam  of  nigh  pressure  is  used,  and  the  pistons  an 
not  moved  by  a  directly  reciprocating  rod,  but  l^ 
an  eccentric.  They  run  at  a  terrific  speed,  and  an 
therefore  used  for  dynamos  and  centrifugal  yimpB| 
where  space  is  a  conrideration.  This  is  the  omy  kma 
of  engine  in  which  it  would  be  possible  to  attain 
1,000  revs,  and  more  per  minute.  J.  H. 


LBCLANOHB  BATTBBIB8. 

[24109.]— It  may  interest  some  of  your  readera, 
especially  amateurs,  to  know  how  the  above  bat- 
teriss  can  be  made  of  an  efficient  character;  and  at 
a  reasonable  rate.  The  following  gives  the  cost  of 
a  set  I  have  just  completed,  havmg  had  a  simllair 
set  in  use  for  many  months  :— 

8  jars.  Stiff  and  Sons,  85  A.,  at  6d.  4  0 
8  porous    cells  Stiff  and   Sons, 

7A.,at6d 4    0 

8  ciLrbons,   headed,  Blackwell's, 

6  X  !i,atls 8    0 

8  zincs,  my  own  make,  81b.,  at  5d.        3    4 

61b.  coke,  Ghiffins,  at  4d 2    0 

41b.  manganese,  Griffiths,  at  6d. . .  2  0 
51b.   sal-ammoniac,   Blackwell's, 

atSd : 3    4 

Amalgamating  zincs 1    0 

Connecting  wires,  solder,  tallow, 

paraffin,  sealing-wax,  varnish, 

&o 2    4 


8  cells,  at  Ss.  9d.  each  £1  10    0 

The  jars  aro  greased  an  inch  deep  at  top  inrida, 
to  prevent  creeping.  The  cells  are  paraffined  l^in. 
at  top,  using  a  small  bore  lead  tube  as  an  inverted 
riphon  to  let  out  the  air  from  the  inside  when  d^- 
pmg  the  cell  mouth  downwards  in  the  melted 
paraf^.  The  zincs  are  battledoor  slated,  7in. 
long,  the  blades  being  4|  x  2}  and  ^iu.  tfaidL 
thinned  off  to  the  edges,  and  weigh  one  pound 
each.  A  hook  soldered  on  the  shank  hangs  them  on 
the  edge  of  the  jar.  Three  inches  of  the  blade  an 
amslgamated,  the  remainder  and  the  shanks  coated 
witii  sealing-wax  varnish,  as  also  are  all  the  wires,  to 
keep  them  from  the  action  of  the  ineviteble  am- 
monia fumes.' 

The  connecton  I  use  are  ihose  figured  at  p.  340, 
Vol.  XXIX.,  with  the  improvemente  as  at  p.  367, 
Vol.  XXXVII.,  which  are  most  convenient  m  uaa. 
The  sal-ammoniac  used  is  half  a  pound  toeaoh 
cell,  and  one  pound  dissolved  in  hot  water  added  in 
equal  quantities  to  each  porous  cell,  in  order  to 
start  the  battery  quickly,  and  the  j  an  are  filled  ao 
as  to  cover  the  amalgamated  portion  of  the  zincs. 

This  makes  a  useful,  cheap,  and  powerful  bat- 
tery, easily  examined,  cleaned,  and  repaired,  and 
one  whioh  I  prefer  to  the  well-known  gtsss  tezs. 


A  NBW  IMBXPLOSIBLB  BOILBB. 

[24110.]— A  BOiLXB  of  a  new  QTstem.  which  ra- 
oeived  the  name  of  G^n^rateur  Trioypique  Inex- 
plorible,  has  been  invented,  which  dmen  from  all 
those  hitherto  produced.  The  metallic  surface  sub- 
mitted to  the  action  of  the  firo  does  not  touch  the 
water ;  in  no  condition  can  the  boiler  get  red  hot ; 
it  is  enveloped  all  over  bjr  the  same  temperaton, 
hence  an  immense  vaporisation.  Steam  can  be 
produced  to  the  very  last  drop  of  water  without 
the  least  danger.  The  spheroioal  stete,  the  decom- 
porition  into  gas  of  the  water,  the  elicitetionof 
electricity  in  the  metal,  aro  thus  avoided  ^  the  tre- 
mendous loss  of  heat  now  existing  is  diminished  to 
such  a  degree,  that  with  half  the  usual  quantity  of 
fuel  a  power  moro  than  fifteen  times  greater  is 
obtained,  and  the  steam-pressuro  can  rise  at  will  to 
10,  15,  20.  30  atmospheres,  and  more,  without  fear 
of  explosion.  It  appears  that  with  some  modifica- 
tions the  principle  can  be  applied  to  existing 
boilers,  but  with  less  advantage. 

Oh.  Babache. 
Morchain,  Somme,  France. 

IMTBBOHABaBABLB  KANDBBLS. 

[24111.1—1  MUST  apologise  to  "E.  J.  S. "  if  I 
have  mis-read  his- letter.  1  am  glad  to  see  that  ho 
does  not  advocate  a  long  cylinder-fit  as  a  substitute 
for  the  Edmunds'  wide  mandrel  face  with  a  view  to 
prevent  angular  variation.  But  in  this  case,  the 
questions  raised  by  **  E.  J.  S. "  are  merel^r  of 
theoretical  interest,  and  I  am  not  the  man  to  assist  in 
discussing  them. 

The  generel  proportions  set  out  in  the  first  part 
of  **E.  J.  S.'s^'  letter  I  fully  admit,  and  I  have 
already  said  that  as  we  extend  our  bearing  surfaces 
so  we  diminish  pressure  and  lessen  abrasion.  If  the 
cylinder  base  were,  for  the  sske  of  argument,  made 
by  "  E.  J,  8. "  a  twA  \aB%^  ^S»a  «»ssia.-m^'^SS&.^fiSS^ 


tm 

I 
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*  II  to  Icnij  r«i,  oil  month  ilnue  I  wu  ho* 
iSS^^^'"'  O'S'fl'v"^  it  ii  not  n 
■luwn  UUitr-two  ;mii  rinoBl  fint  wrote  "  ( 
^gboBt "  attsi  my  lumB.    So  I  un  now  mt 
•W^lhjtpttfod  ot  ulrteiice  U  whiohl , 
SvT  "P  !•  "^"(fJit  •  bit  ol  lui  old  fooL  and  < 
»lo poke ftujrt, lit-,  »ho>  I  WH  fo^ 
■•Iww  too  mDch  faoluMd  to  th^n^  oJ  •<  rf. 
iMfnt  It  now  axttonelT. 
naOowmuidreli,  «aoh  u  tlutt  letttt 
Eta       ^  ▼<«»•  iOBie  jMn  ago,  and 
yttemli,  I  am  told,  aada  in  America  n 
a^^^had  MTBial,  that  dHoeoded  to  hii 
fe  WIDdnoB,  and  I  ban  now  oii«  that  «■ 
??*"•    I  "onW  not  maka  another,  ant 
5\^*!??'1/?  diiU-ipindla.  ni^  i 
KI  do  not  hold  In  the  laart  with  the 

M^^MHntUlthat  U 


alwaya— and  thii  ii  al 

--— -__ the  acieW'Doee  ii  weU  ant 

i^w^  toa  wewlng-lathe.  a>  it  ii  Impon 

***"'■—'     T  baTe  twoniiri  of  man£5 

L  the  other  id  Jin.  dianwtei,  e 

_  oidinar;  boIc-Uucad,  whid 

Unad  that  can  be  fooud,  mean 

'that  whioh  will  endorethemaitw 

'-*--—'-■  -'  thote  torn  nt 


4eltbrhand.  I 
•  p^o(Hn.aiid1 
tt  WbitworOi't  0 


fSlK' 


S,  two  and  two,  bear  tke 
■■mr  mada  ud   exhibited 


;  Ut.  ETani. 


OTMOat  MDtleman  two  at  them  < 
•  *™  »  »w  waeki  ainoe :  bat  ai  I 

^™*:  The  other  two  an  Ukewiee 
MImake  and  flniih  the  ohuoki  intended  for  ( 
»■■  on  the  othei  0D^  u  the  Uttai  happou 
BLT-^J"^  oMtwniontpoeition  fn  my  ihop. 
«2^  WfagbMk  to  Vol.  £7^i76,  the  upn^ 


.k£S?°'*'!L!!{*"*"8  **  ""•  'iwilitj  Oi  dol 
» Witt  a  oironlai  cutter,  ai  oompand  wi 
iSr^fL^'  "*'^'  ""  failure,  to  aeoomplj 
aZ^i^  ™^pwnted  tool  In  a  weak  lathe,  a 
•  tottjwanltmgUiraad,  which  ii  not  of  aw 

MMl«»  of  mctia^  i  muet  leare  Mr.  Wenhi 
•ma  UmteU,  u  ha  plainly  anderetaoda  wh 
fcOrt  he  to  jmtmg  abont;  abo  wrltoi  in 
•JPVJuidentood  by  the  ganural  pablio,  a: 
S"  *«, !«•  left  alone.  There  are  linm  h 
■PM 1  n^  tay :  nioh a*, If  ;oD ow a cironl. 
J«Blie, « BAder,  to  eat  »groo»e  (1  wai  n 
■.*™C    ■wy."onlythatrtremblele«taiQi 

«M<e*»  (Tlfadrioal  emfaoB,  and  I  theref Sn 


ABhMpnpendlonlai  to  the  aaii  of  thecylinde 
S2^E  ■?^.T^'"'""^'»n>*rtoltl 
■rnied, and  In  Ihto  mm  inetanoe  no  attenttc 
Sh!  ST^uJ'*'"**^  P**"-  !»>•  only  oth. 
S!t -S'i^^S'''^  *  oonnteipart  of  U 
C"^"?"  *"  •Tlo'der  u  ftaUonaiy,  and  tl 
5>Jw»dandmo»dhori«ntaUy.  'fonUiei 
?r'^;**  ■"'"ll.'*  fnto"*!!,  grt  a  tUn 

•■"Wjeohm.    When  the  cylinder  rwolTe. 

^"  "y  to  dtawn  along  ilmultaneouily  a«  i 
^wtti^  the  neareet  approach  to  a  comitaniai 
■iMd^  ritodng  the  cntler  at  the  lama  a£g^ 
M^eh  tbo  dadrad  thread  baa  at  Iti  m^ 
5\/S*  «  *•«*  eagle  to  not  the  aame  ai  tb 
toflla*tppof  the  thread.noryetat  that  a 
52!~»  ™,.  »"!*  i«  that  the  gcootre,  wh« 

M^J^t^J^  the  atrioteat  attenttoTt 
S^?y^iJfu'°P"^"f  or  the  thread  wU 
VMM,  la  addition  to  It«  other  delect.  Acutta 
iTrfll*-!??'.'^  "'  particntor  nnmber  o 
WwjUnetdoloraayoihetnnmber 
'J? ISEE?  31"°^*  '""'  "gbtwimg  the  lama 
?.***«>■>  Uke  the  trouble  to  tisUten  mma 
"W«  to  It,  end  baa  the  rteaay-pin  Terti 
"4«Uietop  aet-aora«.  I  think  for  amal 
■"■«»rontoptohaiidiait,butin  bigonet 
?•  **S  "  ""•o  ■Wong  into  the  latbe  by  i 
nawoqJdrMgieatriikaeoplaood.  I  oiot 
oa*  which  had  three  iliding  ka*<  inaerted 
••"  the  (^Uoder  and  the  banal,  and  foroed  nt 
Bat  on  aataam  pipe  would  be  caJed  a  "  onion," 
B  waaaorewedon  to  theprcjeotiag  noiaol  the 

"■W  iteal,''  "hontoganeona  iron,"  or"Bea- 
f  ,!!**1  ^,!*  """  '°^  ^r  P*«'l  end  Co.  in 
d-™"*.  Blownabuiy,  and  in  St.  John-itroet. 
mw«lL  I  beliere  it  to  be  very  Tariooa  in 
ty  from  dilletent  maken.  I  hare  acme  that 
mm  Tickere'a  Don  Steelworkj,  Sheffield, 
?V^.*<<!(  ""^  ^B""  'i^  annealed  caat  ateel. 
rtto  rt.  Some  from  Heil'a  to  aa  lott  u  ohar ' 
!!?'■  .L  "US  ""^  mild-cantrad  ateel  from 
i^aad  ftouTickera'a.  I  an  told  that  it  ii 
•Mrtwtth  an  extra  titatmant  in  the  oarboni- 
tmua,  « la  It  oarboretting  f  I  know  not. 
•  ttttW  Mfned  to  m  laat  paragraph  but  two 
Hm  3407^  to  very  like  one  tUc  I^*e  need 
Mwioaght-inn  lerer  handlea  of  a  planioa- 
^MWmd  Into  a  oentral boea,  and  lor  that 

_     I.         r      .1.1.1.        V.4...      .1 J      y^j^     jj 

■ug^dy 


liATHB  XATTSBS. 

^?*VL^-}~^J^'  *°  "  B<™  "  (2«73),  I  hi 
•tate  that  aa  Beeaemer  ateel  haa  now  inper 
inmfortheapmdle  work  of  aU  email  maSb 
to  kept  in  atock  at  moat  of  the  iazn  ittmi 
iodi  aa  Hoa«'f  in  the  Borough,  bnt^  lA 
antaptooeolF  abar  for  you.  ThnaftaJKii 
mild  qnahty,  auitable  for  lathe  mandrela,  knoi 
Atlaa  ateel,  aa  made  at  the  Atlaa  Worka.  Bhal 
Hie  apeoiat  iteal  with  the  "  mild  oora.'i^ment 
by  lb.  Hinea,  cannot  be  caut  ateel,  and  then 
aa  it  la  not  homogenaona,  I  would  rather  not  n 
Iknow  of  no  prooaaa  by  which  an  ingot  of  itae 
be  nat  with  a  "  mUd  ■*  centre,  and  poor  ateel 
bonlaed  np  to  get  it  to  harden  ia  It  for  nothins 
tap,  or  any  cotting  tool.  I  can  recollect  the 
when  a  bar  of  bliatsred  ateel  (that  to,  aU  ooi 
with  boaaaa  juat  h  it  left  the  cemantiDg  tro 
drawn  down  with  hammer*  from  a  w^drng  1 
waa  thought  good  enough  for  aome  outtfrnr  t> 
theae  bara,  ot oonne,  had  an  iron  or  aoftcent 


wan  of  doing  it,  inatead  <rf 
utEptaoKeaSli^.    What  ii 
nUUng  cutter  "  id  the  tone 
It  the  form  of  the  thread,  or 
»n"*owf    Thtooiittsr,witli 
mould  have  every  tocUi  i» 
Dukmdi,  in  order  to  be  i 
^  and  thto  wonU  have  to  be  donebv  hi 
illDg— a  meat  careful  piwie  at  work.    Any  wi 
nan  that  would  waate  a  week  of  hto  empkn 
JMb  attenpting  to  make  an  aeoniatat^ 
n^  maana,  would  forfeit  hto  diarMtei  fort 
'B^p^pehtopboatoo.    A  loptlded  thnad  i 
MaSrd-noae to  not  deairabh),  iVSudTSp 
If  work  baa  aometlmee  to  be  tried  on  the  la* 
rmy,  and  for  thto  imbou  alone  the  aerew-thi 
bouUbeequal-dded.  F.  H.  Weahan 

flTASDASS    ICAHSBSLS. 

I2«U8.]-M«  latt  note  (24098),  page  12B, 

■urea  the  following   addition    audoorrei^ 

A   6,   line  %   "ahaped   aa"    ahonid 
aimtlarly   to   one.'^     A  cutter  aha 

'--  "  would  prodaoa  a  true  axial  lecti 
.  .■  wiw  ui  icMwB.  Laat  word  of  laat  bat 
uan^toa  miapiint  of  "both"  for  "boll 
lie  T-poinI  tool  referred  to  aa  normal  in  pa 
rapb  2,  ia,  of  oouraa,  the  form  of  tool  ia  qu 

I  h»Te  reaolTed.  the  foUowing  being   the  m 
!f  *?  ^"  '"^  definite  adheaun  to  tM  Edmi 


lamcouTinced— 
let  It  to  tbe  aimpleet 
>nung,  or  likely  to  Iba  at 
2nd.  It  hai  been  vroynA  eiBalent,  and  haa  n 
«upniTal  of  oouunental  Utha  makera 
3rd.  A  reliable  male  oonaflttinKowuuit  be  ma 
ith  BO  ahcrt  orathaiw. 
4tt.  There  to  nothing  to  Jar  looae    and  ca< 

S^.    Exlrtlng  mandteto   may  be    ntiUeed  a 

6Ui.  For  mj  apeolal  needa  oi  fraqnait  cbani 
i.,IcMea«Iy  "match- pieoe"  to  it  my  oon 
ae,  with  jiu-key,  aleaTe   and  cheek  aetion 
BTenlJamng  looae,  and  the  other  tmi 
wonamerouatoba  oataloguad,"  and 


iny  mandrela  for  latheal  may  in  future  make 

taiu,  wiU  be,  aa  f ar  aa  poiiible,  the  aame  aa  U 

aoi  haa  atatedhto  intention  to  Introdnoe 

[  hardly. think  the     "B.H."   correapouden. 

irwenU  general  opinion,  and  I  am  tolerably  m 

-ed  that  introduction  by  makera  to  all  u-* 

>ded  to  oauae  general  adaption. 

rhe  mloutiB  perhapa  etill  need  thoee  derehii 

nto  that  praetloe  alone  can  lead  to;  but  that 

■^1  i*  "U-  TiUoa^. 

DIAKONS  TOOU. 

24117.]— I  usi  a  diamond  for  trualnD 
Mia,  or  turning  to  definite  forma  for  Ab. 

hng  and  other  outting  tool* ;  but  the  d. 

r-^'v'f  t^i»  ""  jwt  aa  a  cutter,  for  it  to  i 

lity  a  blunt  piece  of  atone   without  any  than 

nera :  ita  action  to  rather  oue  of  bruUng  up 

bepertialeaof  emery.    Abbh  owi 

now  principally  with  am^tooto 

"   .   ,  -  — "*>  instead  of  the  dirty,  alomtv 

ermdatone,  I  prefer   a    haid-oiit  dry  rtoai 

at  hand,  run  in  an  old  Uthe.    Tbto  aooi 

amooth  and  dogged  up  with  the  abraded  ataet 

mtlnae  to  oae  it  in  thia  itate  wonid  canee  tb 

the  tooli  to  get  heated  and  aofleaed, 

the   grinditoDo   haa   to  be.ftMunitli 

ned  and  trued  up.  Idonot  employtkediaiDond 

Lhto  pnrpoae,  bat  Ht  the  T- reet  at  the  old  lathe 

w  high,   and  abont  an  inch  away  from  the 

ng  farwarda.    I  then  take  up  a  tiaoa 

bua^    iit«il      mnA    l.nl.4    it    -«f f  «u^ 


>li>B  npemer 
3r  aharpanioi 
the  dlamoiu 


ohattoM  out  a  awiaa  of  croaa  groorea  ia  the  edge  of 
the  atone,  which  cauae  it  to  gr^  the  aled  v«t 
rapldty  without  the  riak  of  overfaeatiDg,  and  I  thw 
"!!?'*  "^^  *  irindatcne  runalDg  petftotly  tma. 

The  estracrdmaty  dnraUlity  <3  the  diamond,  or 
carbonado,  to  nmat  apparent  in  the  i^ei^^  of 
lamn<,  or,  aa  it  to  tanned,  "  cracking  "  a  millatone 
-thaiia,  cowiuB  ita  grinding  I«M  witb  flna  fm- 
towa.  31ie  French  burr  atone  u  a  moet  mtnctable 
aubatanoe,  and  to,  in  fact,  equal  to  flint  in  bard> 
neaa,  and  full  ot  porea  and  cantiM ;  when  the  am^ 
face  had  worn  emooth  and  required  to  ba  redteaaad 
by  the  old  meana,  a  doien  or  ao  of  miU  pi^,  leadv 
aharpened  and  made  of  the  hardeat  ateel,  were 
giTen  to  tha  workman,  who  armed  hto  hand  with 
a  leather  guard  to  pnyent  the  flying  nartialea 
horn  puettatlng  hto  afan,  and  who  the^axtaronily 
Aipped  out  the  grooTea,  aa  it  he  were  ontting  a 
Ue,  tha  fire  from  each  blow  upearing  to  aink  fato 
the  atone.  Aa  aoon  aa  one  nick  got  blunt,  another 
na  taken  up,  and  the  whtOTatoak  wot&  be  re< 
inited  to  complete  the  Job.  Now  one  Uttle  pie«* 
»  carbtmado,  «et  in  an  Ingeniona  eliding  or  ditidlDK 
aame,  doea  all  thu  work,  without  any  detetion- 
imi  or  diminution  in  aiae,  but  in  action  to  net  that 
if  a  cutting  tool :  it  furrowa  out  the  m"' 
kperonaeiTa  action. 
''Z.T.  r-  ■ 


I*.  6d.  or  3a.  a 


doubt  ^■■■iiini.  wUb   all  the 
'  onttint  ■     ■     — 
beentE 


a  cutting  tool. 

lianng  been  the  pdoa  of  a 


or  making  the  aliear  for  a  lapi&ry'B  mill  to  wdl- 
nnaaled  eharcoal  ircai,  auoh  aa  ia  oaed  f or  tha  beat 
Inplate  before  being  tinned ;  but  it  to  diOenU  to 
at  thto  anywhere  in  London ;  and  if  thetmneditaB 
Li*  '"^'T*','"  *•"  "■  ""»*  >*  '"^M  off  "Me 
ot,  and  the  laat  trace  of  it  remorad  with  a  vfaoa  af 
retpnmioe  or  grltatme:  otharwia*  thaaUaar  wil 
a  apoilad  by  piaoa*  ot  diamond  aUddni  1b  tha  ddM 
Jtoua^UroUer  for  ohuging  the  edged Oe 
'—  '<nto  la  jnat  the  material  meat  unHited  to 


awdar  imbedded  fn  the  edge  of  tbe  alioet  haa  n 
ttla  aiAion  on  hardened  ateel.    It  merely  graxed 
IB  edge  of  my  roller.    I  oonld  hare  w«%mI  thto 
«t  or  used  it  aldewaya  fike  the  tnual  bumiaher. 
itldidnot^baoauaeitactedbaataaaniUai.  One 

the  wont  ao^icationa  of  dlamomd  powder  i*  to 
IB  It  f orabrad&g  maUeaUe  metal,  wherein  it  taOt 
ML  Whai  I  flnt  began  to  nae  (Uamond  tnntnff 
oto.  I  loataouM  piecea  from  tha  imperfeetmofi 

whioh  they  had  bean  tet.  I  therefore  had  to 
"* "  o*  totting  them  aacnrely,  in  ordac 


■  -L3  -C^  . •  —  •»  *"■  wyeot  ii 

w  agam  brought  to  the  fore,  I  will  do  ao  anfa 
b  the  next  ianie,  it  I  oan  flndleunre. 


[  wiah  ail  Mreoi 

I  their  nee  lor  at 

IB  all  intonaatioo  they 


in  future  to  drop  my  title 


ik  action  '^  °"  ■"  i»to™»tion  they  can,  aa  I  think  (but 

npronmai  not  raomiaa)  of  writing  a  full  elaterlption  of  fiia 

thatwilho  '  "^  oi^  of  the  carbonado  tool— not  the  nae 


on  tha  anhject. 


igeaibla  Ueudnl  qoeation  ?  A  qnea- 
-  _  -—~i,  IS  to  20  yean  ago,  and  aluoe,  and 
I  at  tha  meaent  moment,  I  agree  with  him. 
agneMthHr.WeahamlnU*rBmaikB,p.  128. 
Im'Iette*"  Cutting  Sorew-TVeada,"  where  be 
■  that  when  lapa  are  uaed,  &[].,  &a. ;  it  be  meana 
ti  qn^i  I>aea  he  notmean  tha  oantniyf)  that 
n  to  a  danger  ot  tha  diamond  (ot  emery)  getting 
•  the  ateel  which  b  being  turned.  Thia  to  OM 
netical,  for  I  have,  within  the  laat  week,  heard 
Biakert  of  arbon  of  watohea  ooming  to  gtitf 
lugh  naing  adamantine ;  the  leanlt  being  tt' 

a  abort  tiine  c 
•  faul^. 

,,   , ,  A.  P.  Bower. 

',  Mecfclenbnrgh- aquare,  W.O. 

HB  OASaBOBAIN— THB  mraioAZ. 

80ALB. 
I119.T— Wirmiain  both  caaea  TCry  hnrriedly, 
m  to  nave  made  miatake*  in  b^  my  lettan. 
Duld  baTe  retaned  to  the  Omgorian  email 
or  aa  receiTiog  diTerging  inatead  of  ooaTarslnR 
(though  the  principle  to  which  my  lematE 
led  to  the  aame  In  both  oaaea) ;  and,  aa  pointed 
t>y  Mr.  Hunt,  I  inoorrectly  dMcribad  bu  table 
tioa.  A*  legatda  the  Utter  anbject,  I  tniat  to 
noe  the  corraapondanoa  next  week ;  mi  tj-'i-, 
I  much  ooougisitn  ii 
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fluganfrotD  thaintoDMbw^foT*  moal 
tnaiport.  I  twva  alK>  loaaA  oOv  |l 
talnar  Umpi  to  poMHi  the  Muna  didM. 

Tbera  ii  a  lamp  in  tha  BMifcgt  st  Dm 
_ine  sailed  "Haiiln'i  Patent  DspkE." 
airoalar  bnniei  aiLd  a  mabJ  ocmtamn.  Tl 
froln  iti  Innniooi  and  paoaliar  aaa« 
obTiatM  the  defeota  of  bol£  bad  malal  ■ 
lamp*.  Fint  of  all,  Oiete  fi  no  not  vm 
tJOD  with  the  iMerrdr,  naithar  Onagli  fl 
ohaniw]  nor  tbtongh  the  baae  of  Iha  tana 
nnfMtnnatalj  eziiti  in  too  manr,  in  Qi«  ri 
amall  ntnnd  hde  abont  Ain.  Aatoati 
nifficient  to  alloir  of  an  ttxIMm  p 
ignited).  The  wink  ii  in  two  hatree,  aal 
Oe  taniet  bj  two  pinlmu  initead  of  oae,! 
being  indepokdentof  aaeh  other,  ttie  Bibi 
adjottad  to  the  greateet  niee^,  ibtt  ab 
deleot  Balled  "  itMnUnc  "  befa«  tberabr  n 
lomi  bnt  th»  mortbaanllfallrn 
la  part,*pariiapt,  in  the  whole  las 
or/'  or  neat  dinipatttr,  wUA  «m 
dlao  ahoDt  tin.  i 


AOOBLBBATION    OF    TBAIHB, 


rpiiM-i- 

34(H3),I  miU  HSKIU  UI  U.  ••  .».  U.  ){ 

■ad  win  tend  ikateh  of  Q.W.B.  B.  nun 
eanjded  if  denred.    I  will  And  out  whetheT  the 
N.  nnm  mlU  h«  laid  from  Btirtol  to  Penunoa. 

Conldlb.  lAwieuoa  or  lonie  other  oomapondent 
kindlj  Mod  Aeteh  of  M.S.  and  L.B.  7It.  6in.  alDKle? 

a.  A.  t. 

IHB  "BOOKBI." 

[H131.1-I  aHonu)  feel  obliged  if  •omMna. 
amODgit  joor  nnmarom  railwBj  luden  ihoiild  be 
ablalonqilr  to  the  followiog  qneir.  I  think  I 
maj  Tentnra  to  aitiuue  that  the  qnaetion  ia  ef  con- 
dderable  hiitoiieal  intamt  to  manf . 

What  kind  of  val*e-gear  waa  fitted  to  the 
"Bodat"  when  iha aonpelad  forthepriisonths 
Manohaaterand  IJTaipool  Bailway  in  1839  F 

Waait-""    -'—•-■-■-*  -^"^ 


•arij  loMmotiTW,  and  which  ii  atill  In  nie  on  the 
BinDj  boati  pl7>ng  on  the  Thauae ;  or,  wat  it  of 
tha  wodifled  arrannment  of  gear  whiah  ii  iQiu- 
tndad  and  deaetibed  br  Pambonr,  In  hia  work  pnb- 
Hdiad  in  ISSfl,  in  wUdi  tti«  two  eooantrlH,  although 
looea  on  the  axle,  an  paratanentl^  Aiad  logethar 
on  diMa,«hieb  «m  larger  than  thafceeenl 

being  Hied  to  the  outer  aide  of  eMh,  and 

arith  the  axle ;  each  diio  haTins  an  apeitnre 
the  ainotnfennee,  the  whoto  b^g  monnie 
faanitenelj  on  the  aile  bj;  a  le*er  from  the  loot- 
plate,  and  oaB  be  thrown  in  of  ont  ol  gear  with 
either  the  right  or  left  hand  "  drirer  "  for  forward 
or  backward  motioii,  tlieaa  driven  being  fixed  per- 
inanentlf  on  the  driving  axlein  the  proper  poaituuu, 
and  h«Tiog  projeotiooa  which  may  aiiter  either  of 
the  ^)artaraa  in  the  dite*  abo<r*-mentiODed. 

Now,  the  firat-mentiDiied  rimple  gear  doaa  not 
adaitM  ttia  motion  being  teveraed  nntQ  the  engine 
ia  firit  itopped,  and  tba  Talm  ehifted  by  hand 
|iMTl<nu  to  re-itarting  in  the  oppodte  direction. 
The  lecond  and  toodiSed  arrangement  doei  admit 
of  the  reterMl  of  the  aUdee  withoat  bringing  the 


LeIoealarlnlSStwaathefint  looomotire  that  «*er 
ran  wntiiat Muuhaitar.  AB"Nim.Dor."  remaiki, 
hiitoriana  too  often  reoord  what  they  itlin*  to  be 
tme,  inttMul  of  being  inre  of  thair  faoti  and  datai ; 
thai  an  error  or  ineoireet  itatement  ia  perpetuated, 
and  handed  down  to  f  ntore  generatloni. 
]>loe«ter,  13Qi  April.    CUniaat  B.  Stratton. 


bury  and  Whititabia  line.  Allow  me  to  inform 
yon  that  this  wa«  opened  tor  goode  and  paMennr 
traiBo  on  the  3rd  Hay,  1S30.  It  wai  workedliy 
(tatlonary  engine  from  Canterbury  throngh  the 
tunnel  to  Tyla  Hill,  where  the  eogina  wa«  fixed. 
There  waa  another  i^tionan  enclne  farther  on  r'' 
Ctowee  Wood,  from  which  the  ttain  ran  down 


deolivitr,  drawiiw  tbe  rope  out  behind  it  to  a  level 
"  '  "    ahole.  the  rope  being  left  there  ready  for 

to  draw  the  train  npon  the  retoTDJonnwy 


called  B(^ihale.  t 


the  ramping  hone  on  the  sde  ut  it,  took  the  train 
on  to  WMtartabla,  and  brought  the  next  train  to 
thli  point,  where  the  rope,  ai  I  have  already  itated, 
waa  prevtonaly  left  raady  to  take  it  on  for  Canler- 

You  can  rely  on  the  correotaeu  of  tMi  itatament, 
ai  I  waa  at  the  opening,  and  have  been  in  the  olBce 
{or  the  lait  46  yean. 

WhitataUe,  IpcS  7.  Bdw.  P.  BeaA. 

BNatan  axlbs. 

■2i\2i.\—l  mm  the  great  qneation  of  crank- 


few  worda  ooutained  in  an  old  book  haa  nig- 
qnery. 

lb* obeemd that  the  gear  now  in  lh( 
.  'at8oDthEeniington,iaof  theldnd  taet 

[,  bat  the  tranarene  diaplacement  of  the 

ooociitriM  li  effected  by  a  pedal  lever  on  the  left 
of  tbe  foot'idate,  whiob,  ^tnading,  would  move 
tbe  eoeeDUoa  into  gear  with  the  righi-haud  driver, 
bat  BO  meani  ate  apparent' of  moving  them  in  the 
4^poitte  direction. 

It  teema  eomewhat  itranga  and  nnaooaiuitablf 
ttat  to  little  ll  kaoWn,  or  hai  been  publiihed,  re- 
ipeoting  the  iateraating  detaila  of  thii  moat  ecle- 
taralad  engine.  Talevraphlet. 

OI.D  IiOOOXOTZTBS. 

WIB.I— Tons  ooneepondont  "Nnn,  Dor.," 
page  108,  No.  Ii6933,  haa  ntened  to  the  tact  that  ■ 
fbooowtiva  waa  need  on  the  Canterbory  and  Wbit- 
•table  Bailway.  The  «igiiie  in  qoeation  wu  built 
l7  Hewa.  Staphemon,  in  1B30,  and  ran  at  the 
opening  of  thu  «ai^  rulway,  3rd  Hay,  1S30, 
InfaiB  driven  by  Mr.  E.  Fletcher  (afterwarda  of  tbe 
North-Baatem  Bail  war}-  It  waanamed"Invicta," 
and  waa  lant  by  tlie  Sonth-Eaelem  Compai 
the  BtepheuoD  Centenaiy,  Sth  June,  1B8I,  . 
wUiA  ooeailoai  I  m»dea  tketch  of  it,  Thii  old 
engine  tan  upon  fonr  wheel*,  ol  4ft.  dlamatar, 
ooapled;  the  eylinden  being  pU««d  diagonally 
ootBde  tbe  emoke-box. 

Aa  the  "Invkta"  waa  cent  to  WhitataUe,  and 
vrae  at  work  for  twanty-ilz  days  hifiirt  the  Act  for 
Making  the  8wauidngt<m  Uim  waa  paned,  it  ii 
pcofectljp  certain  that  the  anthor  ol  "The  Hid' 
land  Bailway;  iti  Btee  and  Piogreea,"  made  i 
aarieat  error  ia  ttttag  that  tbe  engiiie  eant  b 


_  breaking  will  not  be  paased  over  in  nlenoe  by 
u  railway  rmdera. 
Ii  iron  oi   iteal  the  beet  material  for  making 
laohaxleiF    What  are  the  foroee  actioK  on  then 
axlee,  and  where  ii  greater  atrangtb  reijtiiTed  F 

Intialrer. 

BBAXH  FAZLUBB. 

\e  1!S  that  a  aor 
haa  happened  at  Kentiah 
Town :  but  there  haa  aiocs  been  another,  for  on 
Qood  Friday  moming  the  midnJKht  eipreaa,  with 
two  euginsi  and  some  22  puseDgen,  ran  all  thu 
front  put  past  Bedford  and  had  to  be  pnahed  bock. 
Conld  "  Meteor  "  alao  give  ■' 


MBV  1KXDJaA3IIX>   BNGIBBS. 

124126.1— It  anma    that    aicce    "Locomotive 
wrote  hia  letter,  eome  alterations  haie  bern  mad 

No.  1676,  andonThorsday,  9th  inat.,  ahe  had 
vet  another  try  to  ran  the  ;10.36  from    Loi 

However,  ahe  made  a  poor  ahow,  loeing  Si  mii 

with  this  important  Sootch  eipreaa,  on  a  uioa  day, 
with  ■  moderate  train  of  only  12  vehicles. 

b  it  trac  that  these  Ug  eogioea  have  lOOtt.  leu 
heatingaurfaee  than  the  800  claMf  If  ao,  it  acconntt 
for  alt loat  time.         One  of  tbe  P^iaanreii. 

HniBBAI.-OIL  X.AHF8. 
[24127.] — I  BivE  read  with  some  aarpriae  Mr. 
[ughea's  remarks  on  the  aboTa  qneation.  Ht 
evidently  advocates  the  uae  of  non-coudactine  glui 
earthenware  (and  oonsequectly  breakable) 
^__jainars :  my  eKpetience  in  theee  mattera  ia  the 
revene.  That  there  are  metal  containers,  which 
.  ...  I  an  inflammable  gas  to  be  generated,  I  do  na 
dispate  ;  bat  1  have  foond  that  glass  ooatainet 
possess  the  same  defect  to  a  great  degree.  I  hav 
a  "  Stber  "  which  haa  "  blown  np  "  aeveral  timei 
and  baa  ocnllnned  to  boni  in  the  container  nnb 
the  air  anpply  it  containrd  was  eibauated.  Thi 
has  an  opal  glaaa  container,  and  the  burner  ani 
adjacent  glaaa  get*  ao  hot  in  a  quarter  of  an  boo 
that  it  I*  next  to  impossible  to  handle  it  or  earn  I 
abont,  and  on  taking  it  from  one  floor  to  aoothei 
on*  haa  to  eat  it  down  |aa  tbe  stain  to  reatone' 


tlu  homer  joftl 

The  offioa  of  thia  ladiator  u  to  i 
_  _  jt  gweratad  In  the  botnei,  wUd 
effeotnally  does,  both  by  oonveoticnandi 
-indit  praform*  this  offioe  *o  oompleteh 
iladng  one'*  hand  on  the  bamer  itself 
inly~faBt  distingaish   a  ^^^t  plMwnl 

that  of  the  re 


Therefore,  I  think  Hr.  Hi) 
rettotonlyi 
It   to  a* 


alight    ' 

__JlSatm 

can  be  inunaasnrabty   superior   I 
eaitbenwaie  ones  now  In  use,   evea  a 
bomers  were  apiUed  to  them ;  for,  inc 
the  metal  container,  no  aooidait  can  bn 


may  mention  that,  light  for  light,  I  have! 
IfarUn's  lamp  more  eoonomlcal  than  m 
have  nied.    It  tnrther  has  a 


buning  at  full  oombuatioa.    After  tl 
the  temperatnie  was  68"  Fabr. ;  the  highs 
was  ael'  Fahr. 


but  that  tbe  slight  warmth  oonvejed  bj 
alone  ia  not  a  oauss  ol  miaohiaf . 

The  wick-tube  at  the  flame  end  ia  at  | 
and  mJy  leas  hot  at  the  otbH-  end,  whu 
fore,  should  be  aa  short  aa  pceaibla,  and  BO 
the  oil.  3.  D.  Shaki 

OUBIOnS  OFTIOAlr  BFPB( 


Mathematioal 

Cambridge  last  Hay.  The  several  rio; 
iiol  tointerfer«noe;butto  the  number  c 
(flectiona  neoessary  for  the  rays  to  mee 


OHOLBBA  BAaiI.I.US. 

[24130.]— Hr  attention  has  been  dra 
remaika  of  Mr,  Nelson,  in  your  imat  of 
ult  upon  my  claim  for  tbe  discovery  oti 
baoUns  36  years  ago  by  two  Bngliahiw 
prepared  to  flnd  that  my  views  would  be  qi 
out  oertainly  not  upon  the  srounds  r* 
objectioiia  laid  down  by  Hr.  Nelson.  Stai 
aniline  dyes  moat  likely  was  not  in  oi 
data;  but  there  were  other  «a^  of 
objects  than  by  staining,  and  aa  this  haa  ■ 
othai  methods,  so  it  wiL,  iu  all  probabil 
in  time  be  aupeisednd. 

With  regard  to  Hr.  Nelson's  saoond  pi 
ia  Hr.  Nelson  prepared  to  argae  Ihi 
Malpighi  waa  not  m  po— eaaion  of  the 
inalramCDts  ol  the  preaeot  day,  aiK 
reagents  were  not  in  use,  it  ia,  therefore, 
if  be  diaeovered  the  Ualpighian  Cor 
tbe  kidney,  OT  that  the  discoveries  of  ]>« 
Swammerdam,  and  otben,  can  be 
becAuae  their  inatrumenta  were  ocsn 
defective  F  It  is  well  known  that  many  o 
important  diaooveriea  have  been  made  wi 
iiutrument«.  Mr.  Nelson  is  fortnuta  ia 
an  age  when  the  micmvDOpa  and  objss 
each  been  bronght  to  their  present  peifi 
when  obieota  can  be  demonetratcd  moM 
the  method  of  staining;  bat  aantl 
not  therefore  oonolnde  that  noAiBK  ID 
the  •'Conuna  Baeillai"  eonnot  EaM 
vionaly  aeau  and  desodbad  •■  fac  bask 
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ii  illmiaii,  ihonld  ha  itiUiemu 

Mtnd  who  hu  uen  Hr.  Nebon's  Tfuoaika  iu 
JoaiBkl  hM  wiitteu  to  me  to  u;  that  "  vith 
&at*i"No-  SobjectiTa  of  aboatthnt  data,  he 
Mnaodihown  toBDothiu  put;  tbeaoknow- 
'  "eomma  bacUlae"  both  in  tha  itv  nod 
lita,  imitamcd,  tha  magmficatum  ftbont  160". 
■  ■attar  of  fact  the  leua  nud  by  Dr.  Brittan 
a  l-12th  Aaimw  Bon ;  Uut  nud  bf  Dr. 
•aa  WM  a  1  -Slh  Powsll  uid  Luluid,  both 
(fflelaiit  power  to  wall  ihoir  the  ourred 
Iu,  for  I  pocwea  ■  1-Gth  objeotiTe  bj 
aw  Bon,  and  oon  with  it,  asd  without  tha 
tf  an  aohromatio  ooiid«DMr,  diitingaiih  tha 
Ian  bacilli  "  in  in  impaTSBelaluie  cuJtiTation, 
mud  ami  ununted  act.  The  deioiiptioiii  f  lU' 
d  In  the  recent  original  and  valuable  InTaili- 
■abrDr.  Koch,  wdoa^yeormpond  With  tha 
9m»  b;Dn.  Brittan  and  Swajiie,  and  tha 
nl  aridwoe  ii  M  riioDK,  Oat  it  will  leqoiie 
Bon  TaUd  arsmnant*  than  Hi.  Nelun  offara, 
l^nrc  tha  olaiia  that  thaaa  gentlemra  were 
Mgtaal  dinorereri  of  the  onrred  badlln*, 
fcla>itaiaMaa*d  nlatiOQ  toaholara,  to  uri- 
r  WR^^aftanlic- 


■ZoaoaooFB  oonstbttoizoit. 

ntl.]— IlUY,  perhapa,  be  parmittad  to  inform 
^''  (MOtM)  that  many  letten  and  papers 
llpp«ai«dinthe  EiraueB  Ubooabio  on  micro- 
•anutNctiOD.  Tike  plan  whidi  I  aboald  advo- 
kr  thoM  who  wi*h  to  ooDitniBt  an  jthing  of  the 
,h  talook  oTCi  the  back  Tolnmea,  and  dedde 

tta  klad  and  clan  of  article  the;  with  to  maka, 
koald  a  diffionlt;  ariae,  to  pat  a  definite  qae>- 

Jmbmt,  without  fear  ol  contradiction,  ttmt 
••  who  U  a  decent  meebaDia,   and  who  hae 

•  to  the  back  ToluiDaa  ol  the  "E.M.,"  can 
ft  minOMope  withoat  further    inttructiona. 

■  an  planta  of  back  volnmet  to  be  pomhaaed 
kj,  and  thara  am  fignrea,  without  and,  of 
MOBM,  alio  pattern  nuking,  lanjuerlng,  (as. 
a  Utlla  IngennJI;  it  ia  periectly  ponibla  to 
OBa  ahnoetentlnlj  inthe  lathe,  ao  that  vice 
ahoold  ba  Tedoeed  to  a  minimnm. 
n  quite  anra  thara  am  vary  man;  readeia  ol 
*E.  H."  (amatani  maoluuuca)  whocaneie- 
babcanwbikot  a  microacope  which  will  give 

•  aqnal  to  one  of  the  moat  eipeniiie  kind 
1  van  be  pntchaaed  from  an  optician ;  glaia 
OS  ia,  of  Donne,  outot  the  qaeation.  No 
uaataof  would  tbiok  of  doing  ihia.  No  one 
1  attompt  inch  work  ualen  ha  baa  teen  and 
load  at  Uait  oue  iottrament.  A  marecopyitt 
nparianca  mora  difficult;  than  a  workman 
KMJk  modify  tha  daaign  to  amt  hie  own 
1^,  and  the  toola  whi<dilie  happena  to  posaeta. 
^auwork  moit  ba  porchaaed  ;  but  a  reall; 
Igmt  man  who  can  me  bii  lathe  ought  to  lie 

0  make  for  2Ji.  that  for  which  he  woold  pa; 
timan  £10.  Oa. 

anoBosoopiOAi.. 

Uil— Wttb  Rgard  to  "E,  D.  B.'a  "  laltar 
N),  I  ihould  like  to  aa;  that  many  profeuional 
■a  vonld  be  dalighted  to  hear  of  a  cheap 
MaaMi'a  oractiug  binocnUr  with  rfiy  thort 
iQutthaTing  too  great  aalant),  and  fitted  with 
■nrna,  onelika  Zain's  aariabU  low  objet 
■aothin,  w;,  about  |in.,  lo  aa  to  bits  a  t 
Mm  from  20  to  60.     if  tbia  idtaf  micxot(xpe 

1  tBtLsr  hare  wood  anppoit  applied  to  stage 
band  iMta),  and  be  lupplied  at  £5  to  £6, 1 
tefelr  predict  it  would  tuTC  an  eDOtmous  tale, 
WObIo  da  all  that  an^binocular  can  for  natural 


&c. 


entiSc  woiker 


rs 


Tb»  Bne  adjnatment  n 


_  •  (w;  lOO^-BO")  ;  draw  tube  (so  aa  to 
■n  makei  of  e.g.),  aod  three  powers  oae-tbinl 
I'.ODa-uilhot  SO'—IDOS  and  I-16th  of  N.A. 
(cd  or  what  not)  ;  two  or  throe  8;epiocM, 
Wfnun  100  up  to  1,000  or  ao.  Such  an  ioatru- 
I  oan  ba  bad  for  aboat  UO.  I  think  it  ia 
NM  a  miatake  to  expect  tha  one  ttand  to  do  all 

Vaat,  reqniiamant  from  tha  ona  object-glaas. 
•  Ibwoolai  ianot  of  the  slightest  advantBga  for 
'powcia.  The  leat  it  aSoids  tbe  eje  can  aa 
nj  be  obtained  by  other  plans  without  its  tx- 
I  ud  ciuubTouaaeu.) 
( goniometrio,  polanaation,  and  apectrcjacropio 


ttaamn^  mmuka  will  bo  bomeDut  by  the 
iwea  of  ^utical  men.  It  mskcn  would 
■SM  of  their  attention  to  putteetiug  a  tit  of 
IBMIIta  to  anil  the  laryins  requiramenta  of 
•at  workan  at  ai  low  pticee  as  poaible,  I 
a  daddad  improTamaat  would  lat  in.    By  all 


•^^. 


...  ....,  aaaoh  attat  tha**,  with  tlie  fnutleaa  attempt 

le  one  inatroment  aoit  all  needs  ?    Prodncing 
„     monatroiitin— monatrooB  for  prioe  aa  well. 
Because  we   taqoiio   mafuiSeatloiu,    must  every 
-lagniOoation  tool  attempt  tha  function  of  ereiy 
-    "       tool  whataoeTer  f    I  do  not 
all  attempta  at  combination 

, ,  but  only  that  such  combination  in 

lAe  fluiH  limit,  aod  danot  extend,  the  advantages  of 


.mbined. 


.  statement  I  think 


mother  Natnn,  "  Spedaliaation  of  function,  with 

(whom  poadble)  aimpliScation  of  o^an— aimpM- 

oation  with  specialisation." 

I  ahould  be  very 


very  glad  if  an;cnB  having  had 
iiperience  of  tliem,  can  give  me  an  opinion  aa  to 
Beibert'i  water  immenioni ;  they  am  very  cheap. 
A  ]^  I  have  reaolvea  Amphipleara  pellucida,  with 
mimr  atone  at  small  iucllDation  only,  and  with 
central  liifht  from  oondanaer.  Am  tha  higher 
powara  good? 
DaUin,  April  6th.  Vianols  S'Agen. 

LAJUNATBD  ABICATUBBS. 

124133]-!  WAB  ntther  nnrlMd  to  bm  Mr. 
Chaatar'i  letter,  S4041,  after  lb.  Bottone'a  paper, 
wham  he  daecribad  hia  oipcrimenta  with  both  the 
■olid  and  laminalad  armatom,  which  clearly  ahowa 
the  laminated  armatam  to  be  far  anpartor  m  ever;  | 
— T  to  tbe  solid,  bath  in  dynamoa  and  motora. 

_hat  Mr.  Chaaler  ahould  leeommend  to  amatanr 
alaatriclana  the  old  aolid  form,  in  preference  to  the 
new  laminated  or  discs,  which  I  conaidar  aimpler  to 
conatruet,  it  reaoiiing  but  little  turning. 

Raapecting  the  inauiation  of  the  wire  being  cat 
through  by  the  disca  setting  np  a  amall  counter 
rotar;  motion,  and  expoBiDv  ^larp  edgaa  to  tha 
wim,   I  Boggeat  that  the  diaca  be  mounted   on 

square  spindle  tamed  up  at  tho  anda  for  the  bear- 

"  and  ttahtening  acraw. 
'a«t  Ddwioh.  W.  Habsood. 


natural  and  reaaonaUe  diviiloD  when  the  flight  of 
time  was  marked  by  the  ahadow  of  the  gnomon  of 
theaun-dial;  bat  nowthatapaoinof  time-maattim 
ia  no  longer  employed  excepting  for  ornamental 
purposes,  I  conteod  that  anch  a  division  of  the  day 
and  the  retention  of  what,  tor  want  of  a  battor 
phnua,  I  ma;  call  the  sundial  nomendatnre  npon 
the  dials  of  modem  timepiecea,  ia  one  of  thoao 
thinga  that  might  be  altered  with  advantage. 
Fomt-gate,  £.,Apnl6.        B.  J.  Hopklu. 

HUaiOAI.  8C&IA. 
[M136J-M11.  HiEEiB  flatter  24020)  win  have 
great  diffieul^r  in  proving  that  the  mnalcal  aoala  In 
melod;  ia  different  from  that  naad  in  hannonj, 
although  he  alatea  thia  ■■  a  fact  on  page  G22,  Ho. 
1038.  Melodies  are  almoat  invariabt;  hamoniaed, 
either  in  full  or  by  acoonipanlment,  and  Boeh  a 
diflhrence  would  lead  to  contoaion  worn  oon> 
fuuDded.  "  A.  a.  L,"  on  page  499,  Xo.  1037,  aajB 
that  "W.H. -a"  letter,  page  477,  wiU  be  a  great 
help  to  him  in  the  matter  he  haa  in  hand,  evidently 
conaidaTing  the  monochord  propdrtiona  there  givaD 
to  be  the  correct  one*,  becauae  they  appear  in  tha 
EltouBH  Heohahic;  but  under  the  heading 
"  Letters  to  the  Editor,"  we  an  told  that  tha 
Editor  doea  not  hold  himself  raapouaible  for  the 
of  hia  cormapondente,  so  we  mnit  weigh 


■oale,  and 


"ij; 


[24134.]-~VABloue  dnonutancea  have  prevented 
me  fiom  replying  to  <>  Nun.  Dor.'s  "  letter  ^961, 
p.  07)  diticiiiDg  my  romarka  on  the  "  New  Time  " 
(Icttvr  23010,  p,  36);  but  now  thit  an  opportonity 
occuis,  I  ma;  say  that  though  your  comapondent 
states  that  he  "cannot  agree"  with  me,  hu  lettbr 
reall;  oonGrma  the  opinion  I  eipreaaed  mpecting 
the  geneial  adoption  of  the new-tunenomenctature. 

It  ma;intereat  "Nun.  Dor."  to  know  that  I  had 
Sir  E.  Beckett's  objections  in  my  mind  at  the  time 
I  penned  the  words,  "  it  ia  a  matter  of  ooniidsrable 
unceitotDt;  it  preitnt  (I  italicise  these  words  as 
they  appear  to  have  escaped  "Nun.  Dar.'i  "notice) 
whflthcr  the  'new  time'  will  ever  become  part 
and  puoel  ol  our  avBr;day  lite."  It  ma;  or  may 
not  In  aa  "  Nun,  Dor."  atRrms  "a.  long  fly  Irom 
here  to  '  ever '"  ;  he  must  remember  that  I  did  not 
use  tha  word  ticitr ;  and  when  we  take  into  con- 
aideiation  the  divided  state  ol  opinion  raapeotinK 
the  advantages  of  the  "  new  time,  and  that  Sir  e! 
Beckett,  as  prntidant  of  the  Horologioal  Institute, 
may  be  ccuiideicd  to  have  some  influence  amongst 
those  moat  affected  by  the  propoaed  change,  I  am 
inclined  to  think  that  your  readers  will  agree  with 
ma  that  "at  present"  at  least  it  is  uncertain 
whether  it  will  ultimately  become  the  civil  mode  ol 
dividlug  the  day. 

"  Who  are  the  people,"  aaka  "  Nun.  Dor.,"  that 
are  "confuted"  by  railway  time- tablea  as  now 
arranged?  To  thiaqnaiy  I  can  only  rapl;  by  ny- 
ing  that  several  peraous  who  are  generally  included 
in  the  pbisaa  "  the  masaea,"  have  told  me  that 
when  the;  have  had  occasiou  to  refer  to  the  time- 
tables to  see  when  the;  woold  arrive  in  London 
from  Scotland  or  Ireland,  at  the  oaae  might  have 
been,  the  frequent  "ajn.'s"  and  "p.m. 'a"  have 
not  a  little  bewildered  them;  and,  moreover,  one 
of  the  British  dele^atea  at  the  Waabington  Coufeiv 
ence,  who  ia  a  diatinggiahed  mathematician  and 
astronomer,  admitted  before  a  meeting  of  ooe  ol 
the  leading  London  adentiSc  aocletiea,  that  on  one 
occoaion  be  waa  milled  through  miataking  "  a.m." 
lor  "  p.m."  in  a  nil  way  time-table  ;  a  mistake  into 
which  it  is  needleu  for  me  to  aa;  he  oould  not  havo 
fallen  had  tha  "  new-time "  nomenclatum  been 

However  "priggish"  it  may  seem  to  Sir  &. 
Beckett— with  whoae  opinions  on  many  subjects 
but  tbia  I  aiiree— and  however  "vague"  it  may 
appear  to  "Nun.  Dor.,"  I  must  still  adhere  to  the 
"notion  "that  the  "now  time"  nomeuulatum  is 
of  a  much  moie  sensible  and  acientiflc  character 
thsn  the  present ;  and  I  shall  be  obligtd  if  he  will 
show  me  in  what  way  it  is  not,  apart  from  such 
mechanical  conaiderabans  as  the  striking  of  the 
houn  and  division  of  the  dial,  which  are  di8i- 
iltiea  (F)  we  ma;  leave  to  practical  borologista  to 

The  division  of  tha  di^  into  two  paito,  "  ante 
maridian"   and   "port  ■irillai^"   wu  a  qiuto 


ivm. 


page  81  of  No.  1044,  Mr.  Bardie  takea  eicep- 

"  ""  ''atement  that  musical  ears  demand 
ratio '  between  the  notea  of  the 
■uB»,  and  says,  "All  that  mnsioal  mn  demand 
ia  only  that  the  notea  of  the  scale  shall  sound  m 
lunr.''  Will  Mr.  Uardie  kindly  nj  what  property 
the  notes  are  to  potien  that  the;  may  aoond  in  tone, 
aa  be  leavea  ua  in  the  dark  on  that  nead,  only  (av- 
Ing  that  this  property  ia  not  necenaril;  aimplidhr 
of  ratio  F  What  it  the  difference  between  the  notM 
of  a  violin  when  itoppad  b;  a  good  peif  ormar,  and 
oonaeqnently  in  tone,  and  when  sloi^ed  out  of  tuna 
b;  a  beginner  ?  One  of  timplicity  of  ratio  unqun- 
tionably,  tor  it  can  be  olaarly  damonatiated  that  tka 
ratios  in  tha  Brat  ease  am  tar  aimplar  thui  in  the 
aacond.    Tboee  given  in  my  letter  on  nga  10,  No. 

1041,  may  certainly  ba  called  sim^e^althonglt 
denied  by  Mr.  Hatdle— at  the  prodncta  of  the  nnme- 
ratora  and  denomlnatori  of  thevariouifraotionaara 
the  smallest  compatible  with  the  poaitimaot  tin 
various  notea  in  the  scale— viz.,  between  1  and  1, 
and  the  most  complex  them  is  simplioity  itself  oom- 
pared  with  some  in  Mr.  Hardie's  scale,  eapedall] 
alter  a  httle  modulation.  For  inatance,  hia  A  ahan 

would  bo  3i768  '69049,  while  mine  would  "     

and  hit  F  double  eharp  1043S76;in94323. 

We  shall  be  safe  in  oaanming  that  Mr.  Hardle'a 
oar  will  acknowledge  the  aoala  as  in  tnna  il  given 
the  proportions  named  by  him  on  page  37,  No. 

1042,  and  also  in  his  division  of  the  muioclkord, 
page  477,  No.  1036.  Now,  I  will  not  pit  my  ear 
against  his  by  saying  that  theae  proporticma  '' * 


s  considi 

will  ba  nnbeaiably  shanF    Now  hia  measun 

£  in  the  key  ot  C  it  G4/gl,  and  u  the  oomparativa 
values  ot  decimal  fracMona  ia  more  easily  aean,  wa 
will  convert  it  into  ■7WHi34M.  The  eorreet  meaaua 
ia4/()  or  '3,  and  the  equal  tempeiamant  meaiura 
ia  ^31,  or  '7937006,  beoaom  three  major-tbirda  are 
mwte  to  equal  an  octave.  Compare  theae  flguiaa, 
and  it  will  be  aeea  that  although  the  equal  tempara- 
meut  major  third  ia  oa  aharp  aa  tha  ear  will  allow 
(aod  tharper  than  tome  can  atand),  yet  Mr.  Hardia 
makes  hia  oonaiderebly  sharper,  and  wiahn  ni  to 
accept  it  as  a  note  in  the  natorel  acale.  The  eat 
dearly  says  it  ia  not  so,  and  what  else  shall  wa  aet 
up  as  judge  P    All  his  major  thirds  have  the  same 

major  third,  all  theae  hare  tbe  same  error  inverted 
— viz,,  they  are  too  flat  by  a  like  amount,  hiameaaoro 
being  -6328125,  the  oorract  -Olio,  and  the  equal 
temperament  '6299606.  Hia  major  sixths  are  too 
large  and  minor  thirds  too  amall  by  a  greater 
amount ;  alto  hia  major  seventh  ia  too  large  and  hia 
miner  tecond  too  small;  my  prcKtf  of  all  which 
would  be  tbe  suna  as  above,  but  omitted  hem  foe 
brevity.    As  we  are  arguing  simply  for  the  purpose 


irfhe< 


it  adva 


!ht  wish  to  m^e  usi 

'he  only  correct  intervals 


Hardia 

a  maaonable  objeo- 

it  the  matter,  and  yet 


lis  scale,  with  tha 
of  tbe  acute  major  aeoond,  am  tbe  fonrth 
and  fifth ;  bat  why  he  should  say  an  ear  that 
accepts  any  other  proportions  than  ]  and  j  for 
thcee  must  be  detective,  I  am  aft  v^'Ma^a'oa^Kt- 


»2 KWGLIBH  MBOHANIO  AND  VOKLD  OF  BOIENOa ;  Ko.  1.047. Apro. 

Tro*.  jon  MBuot  moanUta  {odeaottalj  ij  MtfMt  th*  dlali  mnit  be  nunuIlBd,  not  pAiutad.    The  the  •soondu;  ooO,  Ui«m  taimiiuli  ■ 

lonrihi  or  Uthi ;  but  thii  Ii  vtaKt  Mr.  Budle  dub  an  aoTsnd  with  hit,  Bude  o(,  Mj,  led  lead  8,  to  Undiiig  ■Draw*  on  the  oi^  hue,  ■■ 

neki  to  do,  with  Uie  lenlt  of  gettlog  A  flat  belov  oaldned  borax  1,  powdend  SInt  bIbm  6,  powdaiad  from  which  the  ihoek   ii    obtained 

0  thaip,  and  like  anon.  IttinotPaaiwrilTfrt*!  Sint*  4,  which  are  tiued  together  for  about  13  them.  Yea,  the  sore  doei  ooma  oat ; 
to  a  moiloal  eoala  that  It  needi  more  than  one  note  honn  tnd  poured  into  water.  Thaj  are  then  re-  anrrent  b«ins  than  weakeet,  and  I  w 
ohanged  to  flt  it  (o(  modnktion  Into  the  next  te-  dnoedto  powder,  mixed  toapasta  with  water  or  adTiMHr.Fanonitoaataatehiioont 
BMTe— indeed,  the  ear  aak*  (or  a  ehaage  of  three  other  niitable  liquid,  spread  on  thadlak,  and  find,  a  imall  electro- magnet  eeparate  bm 
Bolae  ia  the  oompoaita  eoale,  whloh  inaliidaa  the  The  Bgaxm  are  nnally  pat  in  with  oQ  of  lavender  Tliere  Ii  no  objeotioa  to  TOnr  mow 
maloc  aad  all  ft*  mine*  Male*  En  a  kqr,  and  whloh  and  T^etable  blaok.    If  you  really  intend  to  do  theoua  to  theoore,  onlj  Tonare  tht 

1  «*•  OD  pa^  10,  No.  1041.  Thii  oannot  b«  eon-  eaoh  work  joonelt,  look  np  beak  nnmban.  There  manet  larger,  for  the  iron  pipe  will 
MM«i1  aa  bult  on  the  harBOnio  theory  ;  but  on  ii  a  good  uticle  ,on  enamelliag  in  oolonn  in  No.  netaed  ;  bnt  it  will  aot  all  r^ht.  A 
tt*  Mind^  ol  ilmplidtT  ot  ratio,  (or  the  bar-  962.— Emu.  (Im  qaotedthoold  work  the  ooO.    ' 

%.      ™?t           ■>...,.     ^         ,-       ..    .V  he  Inlondi  to  MO  601b.  pnwiro  for  hii  lin.  bran,  ooMont   wbilo  »    '°^?':    *'™J 

j'siiSsz.'SJ'&te'zS'^  sssj,"  -i"  ~k.jriSu,™,...b'.o»  sasjsr'"  ,<«  b.  »«*. 

JSuStUiToS^ibMnudSoEZSi  iW*o»,««,.#..-E«„.  ™rCS„io.^,„  B,u. 

-S-u.'^.S'SS"^,."'  ii"''"!'—'!''  ^J~'"iox..ohpom«i  1 .0^  .«»™ia.-  gj^Sb.SSbo'ilTmKlS 

BodooUthattheefleotwhiohwereoogniM  Hdit-  Ebbu.  if  voa  like  — Nuf  Dob 

te«DM<doolMiiiidi»to  diffarenoeam  HieTitoa-  [660*1.]- atm-KoUU  i»ab«»«e  MuaUyoom-       fL,,,,'  -„.'  , „M.i«_n 

ti«ja<rf  tI»l,iminif«o«eatfr   anditapllci^ol  mU  ot  oopp«,  tin,  and  rino.     Cart  pm-metal  Ji.^"it"?^*   ^?,"^^]:%"^ 

nUo  here  riw  h>4  been  foona  to  prodnoe  fiaa-  ^^  b  p^tin  Ipart) :  spedflograrity.S  153;  "T*^ ''^"^K^,:^!":  "u"  ^ 

"V^"^^^,.              ^      ■  ■           .   .^.  i™©S^of£^ofoot,'609ilb.7weigWofaUl(t:  -^  wHl.  "o  doabt.  be  done  when  »q 

'  .^^T.  S*",,?!?'""??  ,i?.,°P""°°..?*  ,*°  ""  long  and  lln.  «inare,  3  Mlb.  (Tiedgoldl ;  eipandj  [66082.1  -  Tolwhone    Tr»iiamll 

S2fS12U£!,°.2^™iSS1SS£r;;f^  miLgthl-of^.V^^tSmiatoDr-iflbear'^  didd  lo^  apClart  lew  Tolum»o 

S5ti«^*S^%,;?^^  *^i?  ^LS?  ^J^  equare  inch,  with  permanent  altewKoo,  10,0001b.;  wherehe  wiUflnd  WuaWe  inlormrt 

appDMtion,ot  putting  tbam  on  the  wiengba)^  iidanextenaioninlength.in  wai«"rfamodnliu  Stranffware,  Mr.  P.   Dowling,   and 

B.X.aout.  of  elaatldty  for  a  baae  lin.  eqnare,  9'873'OOOlb. ;  dea^be  Tarioni  forma  of  tcWttmittM) 

■'  height   of    modnloi   of    elaatltttT,    2790-OOOft  ;  oaibonii  adjiuted  m  in    the   Blaka 

__„__    __    -__——...  modnliM  of  reaillanoe,  and  apeoiflo  reiOienoe  not  Thli form iithe moat diffionlt  to mak 

RBPT.TIM    TO    QTTTCRTiea  determined  (nedgold).    Compared  with  oiat  Iron  anggeet  the  Johneon  or  Ctoadn  f<a 

IMMIIiraw    ^V    ttvaauaa.  „nnltr,iliatren«hii086i  Ita»iten«ibnity,  1-M;  pcJ^ peooila  of  carbon   are   locae 

a  a  b  <i^                 n_— ~i_           "^  etaneae,  OMO.-J.  G.  tlooke  of  oaibon  In  whioh  blooka  ai 

Ad&  ^iImM  TUmi^il,"^^^!^!^  oThM  (66041J-OQn.Metal.-l  obierve  (p.  130)  that  S"  *«  t^   '^  .J*  *^  '*''~, 

SyJSC^ttrSir'JI^^^  '■  Z.  T.  £■' itfll  donbU  whether  iron  formi  any  Wooka  am  fixed  to  the  daphragm.    I 

MM  MMHM-  V  »»  rurymiM.  ^  „^^  gao-melal,"  and  ai  the  qoeatian  ^^  lajairo.  no  adjnidng.      I(,  1 

Ulqi  tnmi  on  what  ii  "  troe  gau-metal,"  I  oonfela  dittanoe  be  not  more  than  one  mile, 

[MSM.J— Salt,    fto— Ferhapa    "MarleDberg"  loannot  helphim,  lot  I  know  of  no  authoriUtiTa  raetheneeof  theHonning'afonn  c< 

Wllltellni  by  what  "  agenolea^'  oareala  do  repro-  deddonaa  to  whatliandwhatitnot  "gmi-metal."  which ia the ainpleet  to  oonrtroot,  ani 

doM  thmnaelf**  and  multipk.  If  not  by  natnral  I  remember  the  UohatluaBteelbnniie  and  the  Aloh  Indnotion  ooiL    AU  these  tonni  oea 

a  man  tanght  the  nnnatntal  metal,  whloh,  ai  they 

lUralim  of,  ny,  ware,  I  auppoae,  "t 

alKi  non^utaral,  oontantad  ia  leave  tl 

ig  wluohmanhaa    lettla:  probably  h«  1—  

had  a  hand  in  natoial  F    How  do  the  htbm  In  matal"— Idonot    I  Imagined,  from  hi*  queifiona  for  legal  eqnaUi.—Jomi  JS.  uaunt. 

all  garta  id  the  wgrld.   who    live    entlra&   on  on  p.  6«,  that  he  waa  aakiog  for  inf  otmatlca  when  [66094.1 -Amal«am»tinr  Zln« 

^^^   ^"""v  *°'J?^.**J?i?•^_5^*'  ha  reqneiled  to  koow  whether  "Nan.  Dor."  waa  ing  off  of  the  enrrant  f rora  DuiieU  ««B 

■atnta  li  yrtwwngh  forthemf    If  the  primitiTe  poktgfonbyauggeaang  that  gnn-mataliaiome-  <daiereoiiiptotoa.tnrationof  theliqaiJ 

— wt'wq'.''?  '^,*^  '^'"S^  7*'^  V"  *■"  Bmw  made  of  a  mixtara  ot  oopptr,  tin,  tine,  and  tb,    rinc.  «  inanffloiant  aupplj  of 

!!?;?■  °'^S^v'^^?!5?2'I-^'' .*•!?  «?^«**f'  Iron,  and  I  replied  by  tWiW»  tow  facta  to  diow  oopamTThe  DanitU  c«U  can  S  irt  i 

rtt^  MDtaisIhe  lUriiteat  traoea  of  them  f  Sorely  that  the  atotwMt  waa  nof  a   "clip."    I   have  wi-FT  If  the  rinc  he  in  a  dUote  mI 

UnlmlllTe  man  onltiTBted  "oeieali,"  we  ahonld  aomething  better  to  do  than  to  diapnta  with  "  Z.  Dhatiaadd  ItlineoeeHir  toamalni 

find  a    ^'foadlued  plonghahara"    aomewhei*.—    Y.xT^ai            '         '   " .*-      -  i.--.--  r     ._       .■            ..      .'              p 


iron  i«  01 


athing  better  to  do  than  to  diapnta  with  "Z.  phoriaadd,  It  Ii  neoeewy  to  amalnM 

S."  or  anyone  elM,  whether  an  allovooatainlng  but  If ,  ai  la  gaaerally  the  oaae  wEaa 

_    I  i*  or  !•  not  a  gnn-metal :  all  I  know  il  that  nqnired,  the  linc  li  anrroonded  br  Mi 

[56016.]    Steatn-Hammar  T«lve.— BeplnnB    come  alloya  called  gun-metal  do  contain  Iroo,  and  aator^ed  lolnlion  of  a  nential  aalt  ai, 

to  "Baaar"  (66016),  allow  me  to  My  that  twdva    I  moat  leave  it  to  "Z.T.X."  to  detenuine  whether  laUoranlphateof  lino,  amalgamatiiia 

nontha  ago  I  aakad,  thiimgh  year  valnaUe  paper    ^*^  ^^  jpoptdr  M-oalled  or  not    I  leave  it  to  muteoeanry,  bat  harmfol,  m  that  1 

fdc   tnfOtvutiMl  npom  the  beat  valvw,  andlheir   yonr  readers  to  diioovrr  who  !■"  poking  fan  "  and  looalaotion  oanaed  I^  thesndoamoMa 

Mtkm    fcr  wading   itaam  hammera.     From  in-    *!">   ^'^  niade  a  "  slip."    It  la  not  maoh  of  a  of  snlphate  of  copper  throngh  the  pon 

OiSaMBee,    a>  want  of  knowledge,  I  did  not  get    "piml«."  but  aa  we  are  all  anzunu   to   learn,  which  dspodta  metalUo  copper  on  tba ; 

aay  nply  fnn your  eonaapondtnta.    If  "BMar"    I»"hapa  "  Z.  Y.X."  wiU  now  tell  as  what  ia  a  oaae,  if  the   lino  be  anuOgamatsd, 

■ui-  In  ■  mnurfM  mumw.  bIh  (li(ainfn>nati«.  _jf>.    '*  tme  mn-matal."  and  explain  what  ha  meant  bv  nnnniir  mlma  DnmhinEa  with  the  man 


ir  eonaapondanta.    If  "BMar"    , ,-      --,-.;      ,  ,    ,.  ,.  .-    — •> ■ 

annac.gmthlainfanuatloawith  "tmegnn-matal,"  and  explain  what  ha  meant  by  ooppm  alio  oambinea  with  the  om 

-JdOukhimtodOBO.    Itwoold  aaking  im  p.  66,  "  la  It  really  tha  fact  that  thaae  lino,  forming  an  aUoy,  whereas,  if  n» 

b*  ^ftaoUad  by  a  fiaalai  nombar  of  oaeiB  of  ''"''  metala  can  be  melted  togafhot  T  "-Nun.  Hon.  uu  copper  doea  not  oorobinc  with  thi 

hanunan  than  bynakan.    The  beat  valve  andlta  [66064  1— Hardealnc  Iiock  Sprlnca.— Uaka  loming.  however,  that  thezinDiainan 

MOtloathatl^owaf  waataaagtMt  amount  of  them  a  oherry  red,  and  drop  into  water  the  same  aa  the  beat  method  io  amalgamatala  to ■ 

ataaun.     If    "  BaMu'a  "   knowledge  of  valvsa   ia  any  other  ateel  goods.    But  i*  that  what  yon  want  >n  >  aolnboo  of  oanatio  aoda,  whid  1 

pnrtkaLandneoIallylfbeeaaaiiggeatlmpioTe-  toLww?    la  it  not  that , on  want  to  get  (he  apriog  wpn-     nJa  wmovee  the  grease,  a 

aaait,  IhoiiahaM  aaypfyoiaewieapondmlawill  teatparf    If  ao,  yon  w^  find  the  prooMa  deaodbed  ^^I't^^'^  ?'*r_^_?"*'^>?' 

]tha*daat 


favoBT aa  wUi  It  throvgh ne  Hhsiiro.    Bnt  do    OTof'uidoveTBg^— Bnln.        "'  waahin 


bettw 


^s^^-^r^J^S^^^^  ^X^^'^'^^^'^^'^  :!;s"«»TlJart^^^ry^ 

l^^'!^"SiSf  STSII^L^KJ^'S    SSpo'i  Letthe  carbona  and  porona  odla  be    ^^SJS^^'J'oV XT  ^^^   to 

Satt*riheS£i^i:^?^'iio"sV  Sititi«™ro'^t.s''n<S 

lugnageiaalaoapr^bRu£rTheword**»:-  aadug  thatit  leaveano    tail.   -Job. 

"Vle*od(t"tc,to.    "W^  of  our  spedal  grace,"  [66103,]   ~  Btootrlo        Aoodu' 

«•.  ".."do,  by  tbcaa  fnaenta,  f or  aa,  onrhetra  "0. 8.  B.*' wishes  to  court  tronUe, 

a>danoeasaa>s,riMand;niMf  onto  the  aaidpatsntsa  diaaalar,  he  aa  do  so  with  cartaiaty 

out  eapeeial  lioanae,  faU  power,  sab  ^riii;,!  and              M  oomUnatfon  ha  prapoaes.   TheDiDie 

anUiori^  that  the  said  patentee,  by  himHlt,  hla  dally  attaktian,  and  the  L^^lanohi  i 

ageota,  at  Moansaat,  anif  no  clktrt,  may  at  aU  tiawa  for  working  on  a  olossd  cinmit  for. 

mai^  utt,  txtrtitt,  and  vtnd  the  said  Inventlm  time.    There  ia  no  battery  known  thi 

wjth&^"  fto.,  An.,    "and  that  the  said  patentee  contlnnondy  for29  d«ys  witbaot  atte 

shall  have  and  anjoy  the  whole  profit  and  od-  over  the  aoonaialstar  waald  give  oi 

vantan  ftom  time  to  time  aooming  by  reason  of  Ingly  email  petcenlage  of  the  energy 

Ua  aaid  uventioa  doling,"  Ao.,  &o.    "  And  to  the  toleakage  and  other  cauaaa.    Aa  it  ii 

«nd,^' &e.     llm^ollowa  the  f  oithR  ranhibUiail,  dimolving  zino  in  any  srent  to  obtah 

»._    ,.  ...          MOf  twothlnga  yoawoulddo  far  bettor  hj  having 
;'£±-^h^    cleaned  fromth.  old  charge  :repUce  the  carbon  in    i^"r.?t„^*!^„.^'?, '"'"'"  ' 


man  ooneoting  aaotLar,  alw»a^  a*  sate  as  S"?**T^"'^.t"»!'/^*""°^JFi°S°'  " 

poaattia  thrtlOTareyoi^df^t    Thiiltry,  thelnn^(rf  the  binding  swews  with  the  t«bo. 

whan  wrilinc.  to  do-  but  I  am^onKioiu  that  f  was  so  dirty  that  no  oonent  conld  pass.    Try  t     , 

aSmS^Z.Y.7L     ""  *  •"  ~'«^"  ™"  1  r«^thia«m^andan]ilM*tar^wanUiiobt«ned    ' 

[66033  ' " "  """      *  '' "'"        '" """"" "" 

—nam. 


9d65S16.— John  E.  Chastu. 


'       '     '   ■„  proceed  as  above.    2nd.  Aa  to  where  to  attach  the        [56110.] -KillBllla.- 

;J— *"*'»*"'"■  .«<!*™-Q!^<<Ca  Dlab.    handlaa  in  a  shoddog  coil,  in  the  annexed  diagram    nothing  better,  I  have  a 
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,660tlb.  ol  pnra  nitno  »ai ;  M 
Mid  of  ip.  gr.  112  oulf  oontaiiu  TO  pw  emL  4l 
pnia  nitna  Mu9,  >o  that  we  mnit  mvltijij  IJMl 
by  W  ta  obtaiD  the  quuitit;  of  nitrio  asd.  ■ni*ttf 
1-42,  whioli  ow  be  obtaiiud,  «hi«h  ii  MTI-O. 
Anm,  1701b.  ol  »diiiia  nitrate  requin  Mlb.  d 
idphtiriD  Add ;  tharafora  '^.S-lOlb.  will  itqsi 
2,3«m9B  _  i,29i-3ib.  at  aoid  of  1813  gtinilj, 
thii  beinie  the  eraTity  of  pan  nilphurio  tad.  llUb. 


«      INftNO,  =  B>2N6, 

\     2,M0  K  261  ^  3  4391),  qj  buinm  iiitnto.-anaa 
170 
I    H.  HOSBT,  StUotd. 

[56311.1— Ohemiekl.~Tbia    'I'*"?    "   "'^ 
miifld"  :  Bnuiniii^y  boweftr,  thAt  *' v>da''  naJtJ 

ta,  tba  leactiou  for  the  piodat- 

tiOD  of  nitrio  aoid  ii 

3N*N0,  +  HiSOi  -  2HN0,  -f  K*,SO, 


.  K  of  ihell,  12in.  ;  diuaatei  of  f  amaee  taba, 
Tin.,  with  liz  aett  wiez  tabai  in  flos  baf  oud  tba 
Mdge,  theia  tnbee  being  lin.  intetnal  bon.  Tbe 
tabu  ahoold  be  let  to  cioaa  one  another,  h  abaon 
ia  put  broken  away.  The  ahell  might  be,  in  joui 
CMe,  of  iion  ,.,^,in.  thick,  and  tba  tornaoe  tuba  the 
BBS,  the  tuokebox  being  of  lighter  metal  stjll. 
nw  end  view  will  ihow  how  the  plate  i>  euried 
down  to  foim  a  atand  tor  boitai,  and  the  uuokebox 
the  nme.  Vely  light  angle  iron  can  be  naed  to 
■Man  the  plate*  of  ihell  ud  fomaoe  to  the  «iidj, 


from  which  wa  get 

170  ;  98  : ;  1  : 


I  =  -67li 


nH,SO. 


[6631G.]  —  SlKht-lnoh     Spark    OoU.  —  The 

■park  became  mora  continuouB,  and  its  thickneae  "  the  theoratical  quantity  needed  to  daoomf«ai 

HDiibl;  inciBued,  when  cxll*  of  ■  larger  aize  were  o^e  ton  of  Chili  aallpatre.     The  qnuotitj  of  utaie 

uaed.     Id  order,  Lowsver,  to  abtnin  the  beat  eSECts  acid  ipgr.  1'53D  thaoretieall;  yielded,  iigiTtabJ 

which  the  atrongvi  cunect  woscapable  of  aidting,  the  propoitian 
it  waa  found  necenary   to  increaaa  the  oondeiucr 
■uiface  ;  and  after  the  required  alteration  had  been 

made,  the  coil  no  longer  worked  aatiitactorily  with  bnt  the  acid  at  1'42  ap.gr.  containi  only  70  per  (bbL 

the  >maU  oella  flrit  employed.    Thii  waa  ptaoiaelj  of  HNO„  ao  the  yield  of  thatacid  woald  be  !« 

what  my  experience  bad  led  me  to  eipeot.    Tha  ton.     In  practioe  240  paila  of  aolphnrie  aoid  an 

adjaitniant  of  the  oondcnaeriiiodelicate  a  matter,  nied  to  deconipoae  306  pazti  of   aodiiin  nitntit 


0  ;  I2G  : ;  1 
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8TEBL  PLATES  FOR  BOILERS  AID 

SHIPS. 

THE  lo88  of  the  new  telegraph  ship 
Magneto^  which  left  the  Thames  early 
in  March  en  route  to  Singapore,  will  do 
something  to  attract  attention  to  the  paper 
read  by  Mr.  Parker  at  the  recent  meeting 
of  the  Institute  of  Naval  Architects,  for  the 
mssomption  is  that  the  vessel  has  foimdered 
in  consequence  of  a  collision  or  through  the 
borstinff  of  one  of  her  boilers.  The  Magneta 
luM  not  been  sighted  or  heard  of  since  leaving 
the  Channel ;  but  one  of  her  boats  was  seen 
200  miles  off  Cape  Finisterre,  and  appeared 
to  have  been  pn^rly  lowered,  thoujgh  there 
"was  no  apparent  evidence  of  its  having  been 
ooonpied.  There  is  too  much  reason  to  fear 
that  this  new,  well-equipped,  and  well- 
ionnd  steamer  has  sunk  with  all  hands  on 
her  maiden  voyage.  The  vessel,  which  mea- 
Bozed  over  1,000  tons,  was  built  of  steel  to 
IJoyd*s  rules,  and  was  a  sister  vessel  to  the 
Elictra,  both  being  recent  additions  to  the 
fleet  of  the  Eastern  Extension,  Australasia, 
and  China  Telegraph  Company,  and  both 
■peoially  designed  and  fitted  for  the  work 
ox  cable  repairing.  In  fact,  the  Magneta,  so 
far  as  human  foresight  can  go,  was  as 
eapable  of  battling  with  storms  as  any  vessel 
that  ever  left  port;  and  although  there  is  great 
pKobability  that  she  met  with  rough  weather 
■oon  after  clearing  the  Channel,  there  is  no 
reason  to  suppose  that  she  f otmdered  from 
■heer  inabili^  to  withstand  a  storm.  Her 
engines  were  of  the  usual  compound,  surface- 
oondensing,  direct-acting  type,  capable  of 
indicatmg  1,400  horse-power,  and  were  sup- 
plied with  steam  by  two  sins[le-ended  cylin- 
drical multitubular  steel  bouers,  with  three 
corrugated  furnaces  in  each.  She  had,  there- 
fore^ ample  power  for  a  vessel  of  her  size; 
and  it  is  not  easy  to  suggest  any  probable 
cause  for  her  loss  and  the  total  disappear- 
ance of  her  living  freight  beyond  those 
above  indicated.  The  vessel  may,  it  is  true, 
have  been  smothered  by  some  terrific  sea ; 
bat  she  was  not  overladen,  or  anything 
approaching  it,  and  ought  to  have  weathered 
any  storm  that  she  is  likely  to  have  encoun- 
terod.  Collision  may  have  sent  her  to  the 
bottom,  and  the  other  vessel  as  well ;  but 
even  then  we  should  expect  that  some  of  those 
on  board  would  have  saved  themselves  in 
the  boats,  of  which  there  were  six — two 
lifeboats,  two  cable  cutters,  hunff  in 
patent  davits,  a  gig,  and  a  dinghy..  Most 
engineers  wiU  be  loth  to  thi^  that  the 
^agneia  was  lost  through  a  boiler  explo- 
sion ;  but  it  is  not  impossible  that  some  of 
the^  well-found  and  seaworthy  steamers 
which  have  left  port  and  have  never  been 
heard  of  again  have  foundered  in  conse- 
qnence  of  a  boiler  explosion.  The  paper 
by  Mr.  Parker,  of  Lloyd's,  above  referred 
tOt  gave  an  account  of  some  experience  with 
thick  steel  boiler  plates,  and  tne  discussion 
which  followed  it  shows  clearly  that  very 
little  definite  knowledge  is  available  as  to 
the  cause  of  the  peculiar  behaviour  of  steel 
plates  occasionally.  An  ordinary  cylindrical 
marine  boiler,  16ft.  long  and  13ft.  in 
diameter,  designed  for  a  pressure  of  1501b., 
borst  under  the  hydraubc  test  when  2401b. 
was  applied,  the  fracture  extendiog  com- 
pletely across  one  of  the  diell  plates,  and  to 
a  slight  extent  also    into    the   adjoining 

eite.  The  boiler  was  made  by  a  firm 
▼ing  large  experience  with  the  material, 
and  the  steel  oame  from  works  which  qnjoy 
the  xeooiation  of  moducing  steel  second  to 
none  In  tlia  '•^^  THe  nlates  were  all 

tMtedatfA^^  4  the  require- 


ments of  Lloyd's  Begister  and  the  Board 
of  Trade;  in  fact,  the  sample  from  the 
plate  stood  a  tensile  strain  of  29*6  tons  per 
square  inch  with  an  elongation  of  20  per 
cent,  in  a  length  of  about  8m.,  whilst  strips 
cut  from  it  were  bent  almost  double  cold. 
The  plate,  however,  was  exceptionally 
laree  and  heavy,  being  20ft.  long,  5ft.  6in. 
wide,  l^in.  thick,  and  weighed  2  tons  16cwt. 
In  makme  up,  all  the  holes  were  drilled, 
and  the  plate,  after  being  heated  in  a  fur- 
nace, was  bent  to  the  required  curvature  in 
a  pair  of  vertical  rolls.  The  plate,  in  fact, 
was  treated  exactly  as  other  steel  plates 
were  and  are  treated,  and  yet  it  failed 
imder  a  strain  of  less  than  one- fourth  that 
sustained  by  the  sample  cut  from  it,  the 
fracture  indicating  that  the  metal  did  not 
possess  any  ductuity,  stretch,  or  elonga- 
tion whatever.  So  serious  a  result  as  l£at 
naturally  produced  considerable  consterna- 
tion, and  the  facts  coming  to  the  knowledge 
of  the  committee  of  Lloyd's  Begister, 
Mr.  Parker  was  instructed  to  investis^ate 
the  matter.  On  arriving  at  the  boiler- 
making  works  he  found  a  sister  boiler, 
which  was  tested  in  his  presence  up  to 
3001b.  and  carefully  gaueed  wi&out  exhi- 
biting the  least  sip^  of  deflection  or  yield- 
ing. An  examination  of  the  testing 
appliances  showed  that  it  was  impossible 
for  an  abnormal  pressure  to  be  exerted,  and 
as  the  metal  had  passed  the  mechanical 
tests,  it  became  obvious  that  some  chanffe 
had  been  effected  in  ite  nature  by  the 
manipulations  it  had  undergone  in  the  boiler 
shop.  Accordingly  one  of  the  plates  was 
heated  and  bent  in  the  presence  of  Mr. 
Parker,  who  noticed  that  tne  heat  was  far 
from  uniform,  one  end  being  of  a  dark-red, 
or  nearly  black,  heat,  which  gradually  cooled 
down  to  a  blue  heat  at  the  other  end.  The 
plate  was  then  bent  by  passing  it  six  times 
through  the  rolls,  and  by  the  time  the 
operation  was  complete  one  end  was  nearly 
cold,  while  the  other  remained  at  a  blue 
heat.  Such  unequal  heating  as  that  is  be  < 
lieved  to  set  up  strains  in  the  plate  of  a 
dangerous  character,  which  are  aggravated 
by  rolling,  and  it  is  generally  admitted  that 
it  is  safer  to  work  steel  cold  or  red-hot  than 
at  any  intermediate  heat.  Nothing  definite, 
however,  is  known  as  to  the  intensity  of  the 
straias  so  set  up ;  but  from  teste  made  with 
a  number  of  pieces  cut  from  the  fractured 
plate  it  was  proved  that  the  met^  ranged 
m  tenacity  from  29*5  to  33*1  tons,  while  the 
elongation  varied  from  21*8  to  28*1  per  cent, 
in  a  length  of  Sin.  As  "Nix.  Parker  says,  a 
range  of  nearly  4  tons  in  the  tensile  strength 
of  a  plate  of  mild  steel  is  very  unsatismc- 
tory ;  but  when  specimens  of  the  plate  were 
submitted  to  five  independent  metallurgiste 
for  analysis  it  was  found  that  the  carbon  was 
high,  ranging  from  *26  to  *33,  and  that  con- 
sequently the  metal  was  capable  of  taking  a 
temper  and  becoming  hiurd  and  britUe. 
Wit^  the  view  of  ascertaining  the  effecte  of 
rolling  on  the  ductility  and  tenacity  of  such 
metal,  a  slab  containing  about  the  same 
amount  of  carbon  as  &at  found  in  the 
fractured  plate  was  obtained  from  the  works, 
and  rolled  at  one  heat  down  to  }in.  in 
thickness.  Such  a  slab,  if  rolled  to  l^in., 
would  have  given  an  estimated  tenacity  of 
30  to  40  tons ;  but  rolled  to  Jin.  it  was  found 
that  the  tenacity  had  been  increased  to  from 
35  to  44  tons,  with  an  elongation  of  from  21 
to  24  per  cent,  in  a  leng^  of  8in.  Some 
pieces  were  then  made  hot  and  quenched  in 
water,  with  the  effsct  of  sendmff  up  the 
tenacity  to  44  and  45  tons,  but  reducing  the 
streteh  to  nothing  at  all.  Strips  from  the 
fractured  plate  heated  and  quenched  broke 
short  without  any  bend  whatever.  It  seems, 
therefore,  to  follow  that  the  plate  which 
gave  way  must  have  become  partially  tem- 
pered by  the  heating  and  cocmng  to  which 
it  was  sabieoted  in  order  to  roll  it  into  the 
zeqv  The  fact  that  the  tenacity 

of  n  ^wed  considerably  b^ 


the  amount  of  work  put  into  it  is  well 
known:  it  has  been  increased  as  much 
as  50  per  cent.  ;  but  great  tensile 
strenffth  is  of  no  value  at  all  if  the  metal 
is  liable  to  teke  temper  in  the  course  of 
careless  or  ignorant  annealing.  It  is 
doubtful  whethei  there  is  any  better 
material  than  mild  steel  for  boiler  plates, 
but  it  should  have  a  very  low  percentage  of 
carbon,  and  the  plates  after  dnllins  should 
be  thoroughly  annealed.  The  bendmg  into 
shape  may  be  done  either  hot  or  cold  ;  bmt 
if  the  former  stete  is  chosen  care  should  be 
taken  that  the  heating  is  uniform.  As  t^t 
cannot  be  always  depended  upon,  some 
makers  allow  the  plates  to  cool  in  the  fur- 
nace, and  when  that  has  become  cold  they 
remove  the  plates  and  roll  them  into  form 
cold.  Steel  makers  are  nearly  all  agreed 
that  plates  more  than  lin.  thick  with  a 
tenacitv  of  more  than  30  tons  must  contain 
so  much  carbon  that  they  are  unsuiteble  for 
boiler- making ;  and  except  amongst  steel 
makers  it  does  not  seem  to  be  known  that 
the  thicker  the  plate  the  more  brittle  and 
erratic  in  ite  belutviour  it  must  become.  The 
rules  of  Lloyd's  Begister  require  boiler 
plates  to  have  a  tensile  strength  of  26  to  30 
tons  per  square  inch,  but  the  desire  to  use 
steam  of  higher  pressures  has  brought  to 
the  Committee  many  requests '  from  manu- 
facturers and  eng^eers  to  allow  a*  strength 
of  32  tons.  As  the  tendency  is  to  use 
thicker  and  thicker  plates  it  would  seem  to 
be  advisable  to  put  the  limit  at  30  tons  and 
endeavour  to  insure  the  use  of  steel  which 
cannot  possibly  become  brittle  under  any 
treatment.  Some  manufacturers  and  ensi- 
neers,  however,  contend  that  the  mischief 
is  done  by  putting  work  upon  the  plates 
when  unequally  heated.  If  plates  of  the 
kind  are  locally  heated  and  allowed  to  cool 
no  injury  is  done,  but  if,  while  it  is  locally 
heated,  the  form  of  the  plate  is  changed  so 
as  to  disturb  ite  molecular  arrangement, 
then  internal  strains  are  set  up  which  may 
produce  cracks.  If  there  is  so  much  risk  in 
fashioning  steel  plates  into  the  shape  re- 
quired it  would  seem  advisable  to  limit  that 
risk  by  insisttog  on  the  u^e  of  milder  steel, 
and  neglecting  the  demand  of  some  makers 
for  leave  to  use  metal  having  a  tenacity  of 
34  tons,  although  the  fullest  advanteges 
from  the  use  of  steel  are  to  be  obtained  only 
by  lightening  the  structures.  The  makers 
of  plates  are  rarely  consulted  by  engineers 
as  to  the  best  sizes  of  plates  to  use :  tEey  are 
simply  asked  to  supply  plates  of  given 
dimensions,  and  do  so  as  a  matter  of  busi- 
ness without  asking  questions;  but  they 
know  very  well  that  the  material  they  pro- 
duce if  worked  when  '*blue  hof  becomes 
treacherous.  They  also  know  that  plates 
l^in.  thick  must  contain  more  carbon  than 

iin.  plates  to  give  the  same  tensile  strength, 
^n  uie  other  side  it  is  contended  that  a 
satisfactory  steel  can  be  produced  which 
will  have  a  tensile  strength  up  to 
even  40  tons.  In  view  of  all  the  facte, 
or,  rather,  such  facte  as  are  available,  it 
becomes  a  question  whether  the  makers  of 
marine  boilers  wiU  not  have  to  reform  their 
patterns,  and  dispense  with  plates  so  thick 
as  l^in.  Befemng  to  the  article  on  the 
'*  explosive  energy  m  steam  boilers  ''  on  p. 
421,  last  volume,  it  will  readily  be  under- 
stood that  a  marine  boiler  is,  from  the 
volume  of  water  it  contains,  a  tremendously 
destructive  engine  if  it  should  happen  to  fail 
when  under  a  pressure  of  lOOlb.  on  the 
square  inch,  and  although  there  is  little  or 
no  evidence  to  support  the  view,  it  is  im* 
possible  to  believe  that  boiler  explosions 
never  occur  at  sea.  On  the  contrary,  know- 
ing as  we  do  that  land  boilers  do  sometimes 
explode  although  they  have  previously  passed 
satisfactory  teste,  there  is  ground  at  least  for 
a  suspicion  that  some  of  £e  steamers  which 
have  left  port  never  to  be  heard  of  affain 
have  foundered  in  mid-QCiMs\.  V^mqmqsi^'c&ss^- 
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totres  marked,  Fig.  61,  thxoogh  blocks 

^kets  simoltaneoualy,  the  blocks  being 

in  position.   Or  drill  through  the  blocks 

holes  being    marked  thence  on  to  the 

dng  that,  instead  of  the  plummer  blocks, 
•  uown  in  ^ig.  62  are  used,  as  giving 
de,  the  marking  of  the  centre  most  be 
n  the  top  of  the  bed  as  before,  and  the 
sd  nnder  a  drilling  machine.  A  twist- 
»  should  be  employed  for  a  deep  hole, 
ich  accuracy  is  required.  But  if  a  ratchet- 
ly  can  be  employed,  the  labour  would 
ed,  if  the  hole  were  first  cast  to  fin.  or 
neter;  but  then  if  it  happens  to  be 
ath,  the  drill  will  follow  it.  In  that  case 
course  is  to  file  the  hole  fairly  true, 
ly  to  size,  and  then  broach  it  out.  This 
leans  taking  a  little  more  time  orer  the 

U  now  get  the  castings  of  the  pinion,  I 
rack,  and  fit  them  up.    No  chipping' 
»  pot  npon  the  back  of  the  latter,  but 
ftT6  strips  instead  inon  the  under-side  of 
;Flg.8,p.4d8,  VoLXL.)  Thewstripswill 

LwtflttiVPii 


exactly  1  i\in.  from  those  faces  of  the  table  which 
run  upon  the  bearers. 

From  the  tooth  points  also  measure  back  ^in. 
bare,  and  mark  the  pitch-lines  on  both  shroud- 
ings with  a  scribe.  File  or  plane  those  edges  to  the 
scribed  lines,  and  check  those  also  with  the  sUding 
faces  of  the  table.  They  should  measure 
uniformly  \iin.  full  f^m  those  faces. 

The  next  point  is  to  set  the  rack  sideways,  and 
drill  the  holes  for  the  set  screws.  Fig.  60.  Its 
position  will  be  in  the  centre  of  the  table,  and 
pftrallel  with  its  edges.  A  |in.  clearing-hole  will 
be  wanted  in  each  lug,  }in.  tapping-holes  bdng 
drilled  in  the  table  to  centres  marked  off  from 
the  holes  in  the  lugs,  and  tapped  to  receiye  six 
set-screws  to  the  dimensions  of  Fig.  67»  E  £. 
The  rack  may  then  be  screwed  in  place. 

The  pinion  will  be  bored  to  1  in.  in  the  lathe, 
and  the  shrouds  will  be  turned  to  2f  in.  diameter, 
and  one  shroud  (the  inner  one)  shoiUd  be  faced  to 
run  against  the  oearing.  A  keywav,  ^in.  briin. 
will  be  filed,  and  a  shouldered  steel  key  maoe,  to 
drive  in  from  the  unfaoed  end  of  the  pinion.  A 
steel  spindla^  lit.  Sijn.  long,  and  turned  through 
its  iduUs  iMigtti  to  *^  *^ '  »iwtoi,  will  receive  tke 
piiikn  at  &^  '^"^  '^■■'kluidla  ai  the 


2in.  wide  and  half  shrouded,  the  enda  c/f  each 
will  need  a  little  easing,  to  allow  of  d.vir  free 
working  between  the  shrouding.  Thib  :.ijiag 
will  be  done  with  a  file. 

A  cast-iron  hand  wheel  having  handles  screwed 
into  its  rim  (Fig.  63),  has  a  iiout  appearance, 
but  involves  the  malang  of  a  special  pHttera, 
while  the  cross,  (Figs.  55  and  G4),  can  be  made 
without  this  trouble.  Tho  cross  might  be  made 
in  one  of  three  ways.  Thus  a  smith  would  make 
it  easiest  as  a  forging  welded  together  and 
triinmedupafterwards(Fig.  6r>),  a  moulder  would 
find  it  easier  to  cast  four  plain  wrought-ironrods 
into  a  central  socket  boss  (Fig.  6()),  wLilo  a  fitter 
or  turner  would  prefer  to  turn  four  handles  and 
screw  them  into  a  plain  centre  of  cast  or  vrrought 
iron  (Fig.  64).  In  either  case,  the  work  is  of  the 
simplest  character. 

In  the  first  instance,  Fig.  66,  the  two  pieces 
forming  the  cross  arms  would  be  welded  one  on 
the  other,  ihe  boss  being  done  at  a  second  heat. 
In  the  second  (Fig.  66),  the  pattern  of  the  boss 
piece  would  have  four  round  points  about  3  or  4 
inches  long,  fastened  on  at  the  centres  of  the  rods, 
to  indicate  their  position  in  the  mould,  and  those 
portions  of  the  rods  inclosed  by  the  boiwes  would 
be  "  jagged  "  (Fig.  67U  to  ^t«^«E*.\ssw«KKsivv  ^^^ 
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HMWod  iato  tile  boH  to  s  dspUi  of  kbsnt  lin.,  a 
tti  Mag  filed  or  baTed  to  s  dight  depth  to  give 
Wuing  •mrfkos.  Id  mthsr  oaie  a  oolaviU  be 
bond,  and  kar 
ilMilwtotlutk 

B«fore  &•  pinion  ii  finally  kejed  on,  the  caps 
•f  tke  bsaiingi  will  be  loowned,  the  ihaft  thnut 
thiM^  from  the  ontmd«,  the  table  run  to  one 
Md  eat  of  the  way,  and  the  pinioit  ilipped  ever 
it*  pMper  end,  and  there  keyed.  The  tahle  may 
tkm  be  bronght  baolc,  when  its  nok  testk  wlli 
«igag«  with  thoaa  of  the  pinion. 
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The  Inm. 


LI  t«GS-T3„ 
II  U  26-70  „ 
II  5fi  11-11  „ 
"  St  9-33,, 
116G22'3S„ 
"1  SB  48-09,, 

11  57  26-ee  „ 


k.m. 
2  36  16 

2  6i  2T 

3  13 

3  33  3S 


16  12 

16  3>  33 

17  69  3G 
IS  13  7 
29  16  31 
21  12  IS 

6S  51 


2  38  18-79 

2  68    1-66 

3  17  44-33 
3  37  2711 

3  67    «'89 

4  16  e2-«7 
4  36  3S-4& 


Tlu  method  of  finding  the  Local  Sidereal 
IlMe  at  Mean  Noon  at  any  other  Station  will 
be  fewd  oa  p.  365  of  Vol  XL. 

Speta  and  facula)  oontinae  to  appear  on  the 
diM  of  the  Sun,  although,  as  pteTiooily  etated, 
eriod    ol    maxima    ha«     now    definitely 


ue   penod 


The  Hoon 
■mten  her  Last  Quarter  at  8h.  43in.  on  Hay 
Tth,  and  ia  New  at  3h.  IT-Sm.  in  the  afternoon 
n  the  14th.  She  will  enter  her  First  Quarter 
at  6h.  46-lni.  in  the  early  morning  ol  the  21et, 
and  be  FnU  at  8k.  30'9m.  p.m.  on  Oe  28th. 


Dayet 
ICokth. 

Uoon'iAge 

Bonthi. 

Dayi. 

h.      m. 

1 

1    24-2  a.m. 

• 

21-3 

6    20-0    „ 

2<'3 

9     11-6    „ 

It 

l-» 

1    62-1  p.ii. 

■31 

6-9 

S    36-6    „ 

36 

11'9 

10    32-3    „ 

31 

16-> 

1    42-8  a.m. 

ne  Moon  will  be  in  conjnnctisa  dmulta- 
■MUly  witk  Mercury  and  Mara  at  4  a.m.  ta  the 
11th  1  with  Yenna  at  0  o'clock  the  next  eren- 
ing ;  with  Satnra  at  3  p.m.  on  the  ISth  ;  and 
wUk  Japiter  at  3  am.  en  the  2lHt. 

!•  a  Morqing  Star  throughout  the  aooth,  attain- 
isg  hia  greatest  eloDgation  fiom  the  Sun  West 
(11>  45-)  at  1  p-m.  on  Ue  2jth.  In  one  sense  he 
f*  net  particnWly  well  placed  for  the  obserrer, 
*"—"'■>■  u  he  does  not    '  —  ■     .'     ' 

befMe  the  Sna  to  be 


not  rise  sufficiently  long 
)  readily  caught  with  the 


e  tit  to  7-2'  by  the  last  day  ef  Hay. 


Ii 

Eight 

Aacenaion. 

h.    m. 

1 

2    14-3 

2      6-6 

II 

2       4-6 

i« 

2       9-3 

21 

2     20-3 

sa 

31 

2    68-7 

h.  m. 
II  36-0  a. 
11  8-6 
19  47-* 
10  32- 1 
10  23-4 
10  2B-3 
10  22-4 


nis  cniiona- looped  path  of  Mereury  lie* 
whelly  in  a  barren  region  in  Aries.  Heronry 
■rQl  be  ia  oonjnnctioD  with  Mars  at  9  a.m.  on 
tk»13&,uid»gaiii»tSp.in.  on  the  SOth. 


h.    m. 
11  54-7  a.m. 
Behind  the  Sun. 
4-0  p.m. 


It  win  be  wen  from  the  above  Epfaemeris  that 
Venus  travels  over  a  good  deal  of  Aries,  and 
about  half-way  across  Taonu. 

For  the  purpose  ot  the  obserrer,  is  invinble.   01 

the  Minor  Flaoets, 

Is  rapidly  approaching  the  West.    We  give,  as 
usual,  her  places  at  intervals  ef  ten  days. 


as 


.2  SO  7 

[3  46-0 

12  43-7 

12  43-B 


Starting  thai  from  a  p<Hnt  to  the  South- West 
of  I  Virginis,  Ceres  trarals  in  a  retrograde  direc- 
tion away  from  that  star. 


The  path  thue  indicated  catriea  Pallas  fai 

■  ■  tome  S"  North  of  ^  '       "-  '-■-'^- 
t  Coma  Beteoiees. 


h.  m. 
IS  40-1 
13  33-e 
IS  28-6 
13  2S-4 


The  above  Ephemeris  shows  that  thei)i«t 
retrograde  arc  described  by  Juno  lies  whon^n 
a  bMTen  region  in  Tirgo. 

Japltor, 
Too,  is  approaching  the  West,  and  mult  bi 
looked  at  as  soon  as  it  is  daii  «>Mmg^  Hs 
angular  diameter  decreases  from  36*4'  to  W 
during  the  month,  and  he  will  be  in  quadnl*!* 
with  the  Sun  at  3  p.m.  on  the  17th.  Of  asms. 
he  is  at  vastly  too  great  •  diattBoefroBtkt 
earth  to  exhibit  phasea  ;  bottbeeanMotaerr* 
with  adequate  teWsopie  power  majaowMl** 
perceptible  ikadiitg  on  uat  luml 
furthest  from  the  son. 


t  lumb  oltk 
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Bight 

Dodiiution 
Noitii. 

BooQki. 

h.    m. 

I 

9    6*6 

13    681 

7    16-1  p.in. 

13    G3-S 

11 

»   ea-s 

13    *7-6 

6    37-5    „ 

9    67-6 

13    40-1 

6     19-1     „ 

31 

9    68  1 

13    31-3 

6       D'9     „ 

36 

10      0-8 

IS    21-1 

5     *S-0     „ 

31 

10      2-8 

13       9-7 

5     15'S     „ 

^  Um  CmU*  of  Badsn  Badm,  mnd  thoM  ot  the  four 
tnmti  ol  Sbuburg  Oathednl  ue  oelelmtBd. 

Wa  iball  flnt  ducriba  Kirabsr'i  bup,  wUdi  Ihii 
Jimit  Mnnt  «cii*trootod  aooarding  to  m  ab«m- 
tion  mula  bj  Fort&  in  1668.  Tha  IiutrniiiMit  oon. 
iiitaotk  reotaDgolar  box,  the  louDdiDg  boud  of 
which,  oontKinlDK  tow-ahaped  kparloiea,  !■  pro- 
Tidad  with  a  certun  onmlMr  of  attiog)  itretohad 
' —  Ixj^so  >i>d  faitniad  to  pwa  tt  the  ez- 

.    T&M  hex  oairiM  *  liDg  tut  mttm  for 

IB  it.    KiTnhi-  leoamineiida 


westher,  it  i*  inoloaed  in  a  iort  of  oMa  oooapTiiiK 
tha  reoeu  of  the  window  in  the  old  nifned  e«^  in 
which  it  li  (iipoaed.  Bahlnd  the  bup  thai*  Ii  a 
wire  latCioe  door,  the  pnrpon  of  whioh  afniiiii  to  be 

' '--'"a  iiutnuneDt  againat  th"    '" 

IB  iudiacteet  oontact  ot  to 


bemadeotTBij  • 


■  &i  wood,  like  tl 


So  that  Jnpiter,  (tartiiiK  from  that  port  of 
IiBO  a  little  to  Oie  North  of  Beguloa,  trarela  in 
the  direction  of  that  Star,  and  will  be  foond  leaa 
than  a  dt^Tee  North  ol  it  on  the  last  night  in 

Binng  and  Bonthing  now  in  biiEht  anuahine, 
ma;  be  held  to  have  leH  ua,  for  rL  purpoaei  of 
th«  obaerrer,  nntil  the  aatiunn. 

Sontha  not  long  after  9  p.m.  at  the  beginning  ot 
Hay,  and  toward!  the  end  of  it  ia  on  the  meridian 
in  twilight.  Hence,  he  should  be  looked  for  aa 
woaa  after  dark  ai  maj  be.  Hia  angular  dia- 
meter decreaaes  quite  insenaild;  bom  1'  to  3*8' 
between  the  Brat  and  last  days  ot  the  month. 


would  have 
0-431  matra  (17in.}  hi  width,  andO'21Imatre<9ui.) 
in  height,  and  would  proTide  it  with  fifteen  oalgnt 
itringi,  timed,  not  like  those  ol  other  iDatnuBenta 
totheibird.foQith,  orflfth,  bat  aU  in  nniaon  oi  to 
the  oetaTe,  In  otdar,  sara  he,  that  ita  aotind  ihall 
be  veiT  haimonions.  The  eiperiments  of  Kiicher 
■howea  him  the  neoeetit;  of  employitiK  a  sort  of 
order  to  inereasa  the  foroa  of  the 

tainaUtht     '  

t  of  air  that  i 


.COLOURED    LACaUZSI. 

LACQUEBS  an  freqnentlj  itqnlnd  to  be 
oolonied,  dther  jallow  or  rea  tints.  For 
Cw  Unta  tormario.  Cape  aloes,  saflboc,  or  gam- 
are  emplojed ;  tor  red  tints,  annatto  and 
dragon's  blood  ate  used-  the  proportioii*  being 
Tutad  aooiHding  to  the  colour  required.  Thna,  for 
a  pale  jellow,  abont  loz.  of  MumxwB  and  Sos.  of 
Cape  aloea  are  powdeiwl  and  mixM  with  lib.  of 
•hellaa.  For  a  tnll  jellow,  (lb.  ot  tormarlcand 
2aa.  of  gamboge,  and  for  a  red  laoqnar,  ilb.  ot 
dragon's  blood  and  lib.  of  annatto.  Tba  cokiiu  is  alio 
modified  by  that  of  the  lac  ^ployed,  the  beit  pale 
,  or  orange  ahellae  being  nsed  lor  iight'oolonrttd 
lacquers,  and  daiVookrared  shallae  or  aaed-laa  ii 
usd  lor  the  darker  tiota.  For  pale  laaqoert,. 
sandatac  is  aomstiDts«aaed  with  tha  ahellae.  llo* 
a  pale  gold-oaloDred  lacqasr  is  made  with  8a*.  of 
•hellao,  2oi.  of  aandarac,  3o>.  ol  tnimatiai  3oi.  ol 
annatto,  and  loi.  ol  dngon'i  blood  to  one  gi  ~ 


II 

.SL.. 

Dedinatien 

North. 

Sonth*.- 

h.     m. 

h.     m. 

I 

U    68-7 

0    S8-S 

9    11-ep.m. 

• 

11    68-2 

1       1-7 

8    68-7    „ 

11 

11    G7S 

1       4-3 

8    38-6    „ 

1« 

11    57-4 

1       6-3 

8   ie-6   „ 

31 

11     57-1 

1       7-9 

7    68-6    „ 

3a 

It     66-9 

1      9-0 

>i 

11     56-8 

1       9'< 

7    19-0    „ 

a  satnrated  aolntion  of  iiorit  in  each  olthe  ooloorbig. 
mattera,  and  to  add  the  solations  in  diOMnnt  pro- 
portion  to  the  pale  laoqner  aeoordiag  to  tha  tint 
r«qnir(d;  but  the  whole  of  the  oidonriiw  mattan 
am  not  geneiaUy  wed  by  the  same  maSen,  aad 
•olDtions  of  tormario,  gamboge,  and  dngoa'a. 
blood  ailoid  anffioisat  dicioe  tor  ordinary  porpoaaa. 
~  ■h-yaUowtfnt.andwitk 


The  turmeric  giTst  a  giaeniah- 
the  addition  ot  a  litua  gambi 


..  Thia  almoat  impwoe^ble  retrograde  path  lies 
to  the  West  of  (|  Virginis,  and  trends  in  a  direc- 
tics  beneath  fi  in  Virgo. 

Heptane 
Oomea  into  oonjonotioa  with  the  Son  at  1p.m. 
n  the  13th,  and  ia,  of  ooarM,  wholly  invisible. 

Shootlvc  Stan 
Are  very  nnoommun  in  May.    The  night  of  the 
IStli  t*  the  likeliest  one  on  which  to  watch  for 
tbem  with  an;  prospect  of  being  rewarded. 

Qiewiwloh  KeaK  Time  ot  SonthlSK  of 
Tan  of  the  Principal  Fixed  St«r«  en 
tb«  KlKht  of  Xa7  lit,  1S8B. 

Soaths. 
Bte.  k.  m.    s. 

ICrateria         8  33  6416  p.m. 

iSLeonia  9    3  2626    „ 

^Corri 9  48  27-BS    ,, 

a  Oannm  Tenataoonim  .,    10  10  41-60     ,, 

Srioa Titsinia II  39    661     „ 

t^tmMajoria  „         „   11     3  6482     „ 

Arctnnu         II  30  1481    ,, 

alibne  12    4  16'82    „ 

aCoroDte  12  49  26-OU     „ 

oBorpentis 12  68  11-78    „ 

The  method  of  flnHiiig  the  Greenwich  Mean 
Time  ot  Southing  of  either  of  the  Stars  in 
the  above  lilt  for  any  other  night  in  May, 
aa  alM  that  ot  detennining  the  local  Inalant  of 
its  ^nanut  at  any  other  Station,  will  bo  found 
on  p.  356  of  Vol.  XL. 


_     _     _  d  in  making  the  ao-aalled  nean 

hcqueinse^lorbrODMd  worka.  AaoOMr.mode of 
making  lacqner :  Foot  oimeaa  ot  ahellae  and  foi. 
of  gamboge  are  disaolved  by  agitation,  withont 
heat  in  &a.  ot  pure  pyro>aoatie  eUwi.  Tte 
■olutton  ia  allowed  to  stand  nntO  tha  gnmmy 
mattara  not  taken  up  by  the  aplrtt  mbeide ;  the 
dear  liquid  ia  than  decanted,  anif  when  reqnindtM 
nte  Is  m^ied  with  eight  tlmea  its  qnaotilT  of  anlnt. 
In  thia  oaae,  the  pno-acetio  ether  la  employed  for 
dlmolviDg  the  shsUao,  in  otdn  to  prenot  any  bnt 
thepnre^  resinona  portions  being  tatan^,whht 
Is  almost  certain  to  ooonr  with  oadlnary  iplat, 
owing  to  the  peeenee  of  water;  bnt  if  Ihalacqaan 
were  made  entirely  with  pyro-aoetlo  ether,  tta 
latter  would  eraporate  too  rapidly  to  allow  time  tor 
it  to  baequally  applied. 


oaat.  In  (he  biu^  put  at  MM  reoe^ade 
aalit,andinfrontof  thbthe  harp  ia  hung 
[htly  oUiqne  position,    '^e  whole  poaterior 


THE  .£01  IAS  HASP. 


a  aitiole  in  La  Ifaturt  .-—According 
■D  a  gmnauy  oedjted  Opinion,  Itia  to  Father 

fa  Ibe  MTCnteaath  ceotory,  Uiat  we  owe  the  Biat 

n>l aHiially  ccaiatmetea   model  ol   an  .Solian 

iMtpL  We  moat  add,  howerer,  thatthe  laot  of  the 
■peafewiow  leaonanne  tA  oartsin  mniioal  inatm- 
mmbt  whan  ezpoasd  \a  a  current  ol  air  bad  sbnok 
tte  obaamn  <d  nature  in  timea  ol  remotest  an- 

IFlBOVl  dwelling  upon  the  history  ol  the  .2k>lian 
ta|k  «•  m^t  say  Uiat  In  modem  times  this  instrui. 
MM  baa  mm  enedally  constructad  in  England 
Wtmady  n—inr.  tmA  Ahaee.    He  ^loHan  hH; 


not,  according  to  him,  be  expoesd 

open  aliv  but  moat  be  a  eloeed  one.  n»  air, 
nervthebes,  moat  ha*»  free  aooeaa  to  It  on  both 
sides  ot  tha  harp.  Tha  loroe  ol  the  wind  may  be 
coocenttated  upon  such  a  point  in  diffsnikt  waya ; 
dthar,  Icr  example,  by  means  ot  eoaleal  (Aannels, 
or  iplral  ones  liks  those  used  for  causing  sounds  to 
reaentte  interior  of  a  house  from  a  more  elanted 
place,  or  by  meana  of  a  aort  of  door.  Ilieae  latter, 
two  in  Dumber,  are  adapted  to  a  kind  of  receptacle 
made  of  boards  and  preaenUng  the  appearance  of  a 
small  clcaat.    In  the  back  part  of  tua  leoepti 

thantaaaUt       ""    '      '  

ia  a  slightly 

apartment,  wbOe'tbe  doon  must  remain  outside 
the  window.  Li  later  times  the  .fioUaa  harp  ha* 
been  impTOred  by  Hears.  Frost  and  Kaatner,  whose 
apparataa  1*  repreaeatad  in  the  figure.  It  conabit* 
«  a  reotangnlar  box  wlfli  two  aoundtog  boards, 
each  prorided  with  eight  ca^ut  strings.  In  order 
to  limit  the  ourrcnt  of  air  and  to  bring  it  with  more 
force  against  tha  strings,  two  wing*  are  adapted 
near  tha  thin  lurlaoca  opposed  to  the  wind,  ao  that 
the  oorient  may  rsach  each  group  of  corda  on 
passing  thiongh  tha  narrow  aputnre  between  the 
obliqnelrinahBed  wing  and  the  body  ot  the  instru- 
-     The  "  .  ... 


(Sin.). 
_«.  _...,  brums,  or  lAiurth       - 
of    the 
-Sin.) ;  width  of  the  wing*    0-14  metre  (ejin.). 
uistanoe   between   the   sounding   board  and  the 
winga,  0  42    metre    <l61in.).     Cialination  of  the 
whiga,  60  degree*. 

^e  eelfebtatad  .Solian  bsnia  ol  the  old  caitle  of 
Baden  Baden  are  antirelj  dilfarent,  and  merit  de- 
scription. One  of  them  is  formed  of  a  resonant 
boi,  the  oonstmction  ol  whioh  diflers  from  that  of 
.£olian  harps  with  a  nctangnlar  box,  in  that  it  il 
prolonged  beyond  the  place  occupied  by  the  itrioga, 
and  ii  rounded  uS  beliind.  In  the  opposite  sule 
>  two  long  and  narrow  ap    '  •"  — 

•pparatuj 


HOV  AV  AKATEUB  CAH  KAKB  A 
~HiaBLT-  SXHSITITX   0ELATm 

EMTTLSIOI.* 

FOB  the  benefit  of  thoee  for  whom  tUs  is  writtai, 
I  will  give  Dr.  Edar's  emulsion  formula,  with 
my  method  ol  working:— Dissolve  24  gramoM  ef 
pure  air  -  dried  potaailam  bromide  in  SOOca.  d 
distilled  water,  30  to  46  grammes  of  gelatine  u* 
introduced,  arid  the  whole,  after  soah&g  half  an 
hour,  is  placed  bi  a  water-bath  at  a  temp»ature  at 
3e*0.lo46°0.  (96«-113<>  Fahr.)  tUl  dugelatia* 
ha*  ditselved  and  become  clear;   than  take  30 
gmmmea  of  sQver  nitiate  aad  dissoba  in  SOOas. 
of  water,  and  add  ammonia  drop  by  drob  rtfnteS 
liw   an  the  Bme,  till  the  _pr*dpitate  teemed  Is  »<dis- 
the    solved,  and  Uw  liquid  beeomes  perfectly  deal.  The 
side    above  opention  can  be  parftnmcd   m  dayUgU. 
add  the  silnr  •olo- 
at  a  time,  and  dwke 


Hon  to  the  gdatin< 

O.  (95" FahrOiihato again 

whole  ol  the  silver  has  been  added,  and  at  i 


aftn  the 


follows:  height,  1'28  metre  (SOlin.) ;  width, 

metre  (lOtiB^  ■--"  "-'-' -.-.~»_-^--. 

Distance  bet 


'8*  . 

lO;  and  thickneaa,  . , ,. 

■ ■■  "  ■ —  bridgea,  or  length  of  the 


en  aaoea,  auu  ai  mmumm  ,- 
and  rinse  out  remaiDa  of  ailver  with  bleo.  of 
water.  Tlien  leplaoe  the  bottle  in  the  water-baU, 
which  should  be  at  a  temperature  not  exeeedtag  36* 
C,  let  it  remain  for  an  hour,  allowing  the  water  in 
the  Uth  at  the  same  time  to  oool  down  gradually. 
The  temperature  msy  be  allowed  to  dnk  aa  low  as 
26°0.(7r  Fahr.)  without  any  fear  of  the  gelatine 
letting ;  but  tha  quantity  ol  water  ahould  be  sufll' 


.  „  , , Jglo» 

method  the  ehamicala  need  should  be  Xbt)  best 

procurable,  liie  temperature  ahould  never  exceed 
40°  0.  (104*  Fahr.)  in  the  preparation  of  this  emul- 
sion, or  tog  wiU  be  sure  to  follow.  When  It  ha* 
digaatad  the  required  time,  it  is  poured  out  Into  a 
large  diA  to  set  and  to  cool  for  a  coi^  ot  hour*, 
or  a  larger  diah  may  be  partly  OUed  with  water, 
and  the  one  with  emulaion  placed  in  it  to  hasten  it* 
eetting.  Atterit  la  thoroughly  set,  aqnene  it  tbrongh 
coatae  canvas  with  ineAes  about  2  to  3mm.  apart 
Into  a  lane  bowl  ot  water,  and  well  stir.  Have  a 
box  aboA  Itt  equate  by  4in.  deep  oovered  with 

*  Br  B.  Q.  Vitaa,  citneted  from  the  n«w«|lM 
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fine  x&nslla  or  linen,  so  that  the  water  may  be  pom^ 
out  of  bowl  into  box,  which  will  let  all  water 
through,  but  retain  the  small  particles  of  emulsion. 
Bepeat  the  washinff  four  or  fire  times,  for  here  lies 
the  resulting  rapidity  of  the  plates.  After  well 
washing,  allow  to  drain  well,  for  it  contains  an 
excess  of  water  which  must  be  got  rid  of.  After 
well  draining,  it  is  put  into  a  bottle,  dissolved,  and 
filtered  through  chamois  leather ;  it  is  then  ready 
for  coating  tl^  plates. 

I  will  now  give  a  descriptioaof  the  articles  I  use 
for  heating,  filtering,  coatins,  &o.  A  zinc  tray, 
18in.  long  by  9  broad  by  o  deep,  with  funnel 
soldered  in  near  left-hand  comer,  to  stand  ^in. 
above  the  level  of  tray,  so  as  to  prevent  anv  water 
accidentally  going  down  into  jugs  whilst  filtering. 
Ir  this  zinc  ^nnel  I  place  a  glass— one  which  has  a 
okunois  leather  spread  over.  The  heat  of  the  water 
in  tray  is  sufficient  to  cause  the  emulsion  to  filter 
through  rapidly.  I  have  a  box  let  into  the  dark- 
room from  outside,  which  has  a  flange  4in.  deep  all 
round  for  the  purpose  of  nailing  it  to  the  partition ; 
<m  one  side  it  has  a  hole  Gin.  square  cut  out,  and  a 
smaH  box  with  flange  is  riveted  on  to  it,  from  which 
the  heat  in  larger  1m>x  enters.  I  place  mv  jar  to 
reoeive  the  emulsion  as  it  passes  tlurough  the  filter. 
On  the  top  of  large  box  I  place  the  tray  containing 
tiie  hot  water  and  emulsion-bottle,  then  I  place  a 
small  oil-stove  in  box  from  outside,  which  keeps  the 
heat  at  any  desired  temperature ;  by  this  contri- 
vance all  gases  are  entirely  shut  out  of  the  room. 
A  support  will  be  needed  under  the  larger  box. 
For  coating,  I  use  two  small  jugs,  one  for  pouring, 
the  other  to  receive  any  surplus  from  plates  coatea 
and  returned  to  filter*  I  use  slate  slabs  for  setting, 
and  I  find  these  much  cooler  than  glass.  For 
drying-racks,  I  use  shelves  the  len^;th  of  the  room, 
with  rows  of  oval  holes  out  in  diagonally,  or  so 
that  there  shall  be  a  space  between  the  mst  row 
a&d  third  ;  the  holes  are  cut  larger  and  wider  at  the 
lop  than  at  the  bottom,  so  as  to  prevent  any  part 
of  the  plate  becoming  damaged.  I  find  this  plan 
exceedmgly  good.  For  ventOation  I  get  two  stove- 
pips  elbows,  and  insert  one  at  one  end  of  the  room 
near  the  floor,  the  other  I  connect  with  the  chimney, 
thereby  securing  a  good  current  of  air  amongst  the 
plates.  I  find  one  thickness  of  the  paper  supplied 
bv  most  stock- dealers  perfectly  safe ;  it  is  a  good 
plan  to  have  a  thick  plate  of  glass  outside  to  keep 
mquisitive  people  from  pushing  a  hole  through  the 

Sapor.  I  mention  this  through  losing  over  nine 
ozen  0  by  8  plates  from  the  attempt  of  a  friend 
to  rear  himself  up  inside  my  dark  room.  Almost 
any  developer  is  good  for  these  plates ;  but  I  prefer, 
for  out -door  work,  ferrous  oxalate  iron  solution, 
one  to  four  of  oxalate  solution. 


PEOTOQBAPHT    F0&   AMATEUBS* 

fllHE  amateur  of  arohitectural  photography  has  a 
■  field  of  usefulness  before  him  which  combines 
more,  perhaps,  than  any  other  branch  of  photography, 
the  agreeable  with  the  usef  oL  Travel,  pioturosque- 
aess  ot  subject-matter,  and  a  peculiar  adaptation  of 
it  to  the  photographer*s  methods;  a  remarkable 
choice  of  effect  in  light  and  shade,  and  the  enjoy- 
ment to  the  highest  degree  of  the  peculiar  power  of 
the  camera ;  tiie  rendering  of  detiul  of  the  most 
exquisite  delicacy  without  interfering  wiUi  the 
general  effect,  to  such  a  degroe,  in  fact,  that  a  photo- 
graphic negative  magnified  will  give  details  which 
the  unaided  eye  would  never  have  seen  in  the  obj  ect 
itself,  are  all  combined  in  architectural  photography 
in  an  exceptional  degree. 

To  the  proper  rendering  of  arohitecture  it  is 
necessary  that  the  amateur  should  provide 
himself  with  a  square-plate  camera  or  one  with  a 
reversible  back.  We  prefer,  and  have  used  for 
some  years,  the  former,  as  we  find  that  many  archi- 
tectural subjects  are  more  complete  when  square 
than  when  shorter  in  one  dimension,  but  the 
reversible  back  gives  a  lijjhter  outfit  It  must  have 
a  swing  back,  but  the  side  swing  is  not  necessary, 
nor,  indeed,  is  it  desirable  to  use  it  in  architeoturo, 
as  it  alters  the  relative  magnitude  of  the  details  on 
the  two  sides  of  the  view.  The  lens  must  be  of  the 
symmetrical  type,  and  it  is  better  to  have  a  series 
en  different  foci.  On  a  6|^  x  4}  plate  we  employ  a 
series  of  4,  6,  8,  and  10  inch  foci,  portable,  symme- 
trical lenses,  fitting  the  same  fiange.  For  an  8  x  8 
plate  these  are  supplemented  by  a  13-inoh  rapid 
s^ametrical  for  both  architeoturo  and  instantaneous 
views  or  groups.  It  is  best  to  use  always  the  smallest 
diaphragm  possible,  for  hazy  or  out-of.<focus  archi- 
tectural details  are  an  abomination. 

The  subject  should  bo  studied  carefully  to  get  the 
best  light  and  shade,  which  is  generally  with  the 
sun  about  midway  between  the  back  and  one  side, 
but  so  as,  at  any  rate,  to  secure  to  a  certain  extent 
the  three  dimensions  of  the  building,  if  only  one 
view  is  wanted ;  but  if  the  arohitectural  elevation 
is  desired  it  should  be  taken  with  the  greatest 
exactitude,  placing  the  camera  precisely  opposite 
oentre  of  the  f  agade.  The  absolute  vertical  position 
of  tthe  ground  glass  should  be  securod  by  the  use  of  the 
plumb  line,  fur  which  we  use  a  conical  pistol  bullet 
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at  the  end  of  a  black  silk  thread.  No  eye  can 
determine,  from  the  subject  as  seen  on  the  ^und 
glass,  the  absolute  correctness  of  the  perpendiculars, 
which  is  necessary  to  securo  the  correctness  of  the 
image.  Take  for  instance  the  east  f agade  of  the 
Far&enon,  in  which  the  columns  aU  converge 
slightl]^  to  a  point  over  the  centre  of  the  building. 
There  is  no  absolutely  vertical  line  and  no  straight 
horizontal  line,  so  that  to  the  eye  there  is  no  rigid 
measure,  but,  naving  the  glass  absolutely  popen- 
dicular,  whatever  viunation  from  the  perpendicular 
exists  in  the  building  is  recorded  and  can  be 
measured  on  the  plate.  The  side  swing  is  to  be 
avoided,  because  by  swinging  one  side  of  the  glass 
further  ^m  the  lens  we  mcrease  the  image  on  that 
side. 

Extreme  perspective  is  to  be  avoided,  not  beoause 
it  is  incorrect,  but  beoause  to  make  it  seem  correct 
the  photograph  must  be  seen  at  the  distance  of  the 
focid  length  of  the  lens,  but  this  must  be  risked 
when  the  subject  does  not  come  on  the  plate  with  a 
long-focus  lens.  The  focus  must  be  short  enough 
to  get  in  a  complete  subject,  but  in  any  case,  if 
possible,  get  far  enough  iiom  the  subject  to  include 
the  whole  of  it  with  a  lens  of  not  less  focal  length 
than  the  base,lens  of  ^e  plate.  Further,  if  possible, 
and  if  the  distances,  &o.,  permit,  get  the  whole  sub- 
ject in  angle  of  40  degrees. 

Foons  Willi  full  opening  of  your  lens  on  the  most 

distant  part  of  the  building,  and  then  stop  down  to 

the  very  smallest  diaphragm.     We  had  all  our 

lenses  furnished  with  diaphragm  openings  half  the 

diameter  of  the  smallest  the  lens  is  sent  out  with— 

F 
i.e.,  down  to  -      Give  abundant  exposures,  with 

development  to  moderate  intensity,  so  that  no  glit- 
tering high  lighte  oocur  on  one  side,  and  no  ehadows 
oonoeal  aetau  on  the  other.  The  brilliant  effect 
whidi  is  obtsined,  and  is  sometimes  desirable,  in 
landscape  by  eitreme  intmsitv  of  light  and  shade, 
implies  m  an  architectural  subjeot  loss  of  the  general 
illumination  indispensable  to  it. 

Never  stop  out  the  sky  of  an  architectural  photo- 
naph.  The  views  of  the  classical  scenes  for  sale  in 
Some  and  Athens,  the  views  in  Yenioe,  &c.,  by 
professional  photographers,  in  most  cases  are 
><  improved  "  oy  having  the  skies  carefully  stopped 
out.  This  desooys  all  the  sky  outline,  and,  like  a 
wash  on  an  antique  stotue,  leaves  no  indication 
of  where  the  ori^izial  has  ite  termination.  A  spotted 
or  stained  sky  is  not  half  so  gtave  a  defect  as  the 
glazing  white,  hard,  painted-out  ukw  which  oute 
tae  edge  of  the  subject  like  tin,  ana  destrojrs  the 
space  and  atmosphere,  while  it  leaves  the  mind  in 
doubt  whether  part  of  the  view  is  not  cut  out  as 
well.  In  photographs  of  classical  ruins,  this  defect 
is  destructive  of  their  value,  and  when  to  it  is  added, 
as  it  often  is,  oareless  levelling  of  the  camera,  ana 
consequent  converging  or  diverging  perpendiculars, 
they  are  really  not  worth  carrying  nome,  because 
they  belie  the  subject  in  some  of  ite  most  important 
qualities. 


THE  FOAMS  07  LEAVES. 

AT  the  recent  meeting  of  the  Linnean  Society, 
Sir  John  Lubbock  read  a  paper  on  this  sub- 
ject, dwelling  in  more  detail  on  some  pointe  to  which 
he  had  alluded  in  a  popular  manner  m  his  lecture  at 
the  Bo^al  Institution,  and  entering  into  some  con- 
siderations which  time  did  not  then  jwrmit  him  to 
discuss  (seep.  533,  Vol.  XL.)    He  mtd  long  been 

f>uzzled  at  the  reason  why  some  plants  have  cordate 
eaves,  more  or  less  elongated,  and  others  palmate. 
Starting  from  a  foliaoeous  expansion  of  a  seem,  the 
former  was  evidently  the  simpler  type.  It  might 
be  considered  as  derived  from  a  simple  form,  as, 
for  instance^  the  leaf  of  a  grass.  Such  a  leaf, 
gradually  widened  near  the  base,  would  give  the 
heart-shaped  form.  He  mentioned  sevenu  plante 
which,  although  when  mature  they  have  palmate 
leave,  produce  as  seedlings  one  or  more  rounded 
ones  before  developing  the  final  form.  He  had  sug- 
gested that  the  cordate  shape  was  the  earlier  from 
which  the  palmate  was  developed.  The  interesting 
consequence  would  follow  that  if  in  the  same  genus 
some  species  were  cordate  and  others  palmate,  the 
latter  were  of  later  origin.  This  explanation  pre- 
supposed that  the  palmate  form,  at  any  rate,  under 
certain  cirenmstences,  presented  greater  advan- 
teges.  Sir  John  suggested  that  this  might  have 
reference  to  the  power  of  self-support  and  of 
resisting  wind.  The  weight  of  the  leaf  and  the 
force  of  the  wind  might  be  considered  as  if  thev 
were  concentrated  on  the  centnl  point  of  the  leaf. 
Now  in  palmate  leaves  the  centre  would  be  nearer 
the  point  of  support,  and  the  resistance  to  any  given 
force,  therefore,  would  be  more  effectual.  This 
point  was  illustrated  by  experiment.  Broad  leaves, 
however,  were  of  two  main  types^eordate,  with 
veins  following  the  ourvatare  of  the  edge,  and 
palmate,  or  lobed  leaves,  with  veins  running  direct 
to  the  margin.  Now,  the  fibres  constituting  the  so- 
called  veins  of  leaves  contained  elongateid  ceUs 
running  parallel  to  the  veins.  Consequentlv  the 
sap  passing  up  the  leaf  stalk  and  into  the  leaves 
moved  more  readily  lUong  these  fibrovascular 
bundles,  having  fewer  cell  walls  to  traverse.    It 


was  almost  like  going  along  a  read  instead  rfiew 
country.  The  fibrovascnlBr  bandies  ttanacftai 
pipes  conveying  the  sap,  as  it  is  dsuly  bm 
economical  that  they  should  go  ifaraight  to  fbm 
destination  rather  than  wind  in  a  enrve.  As  fts 
sap  passes  more  freelsr  along  the  veins,  theksf  ski 
grows  there  more  rapidly,  which  seems  to  eiplsii 
the  common  lobed  form  of  leaf  with  a  vein  nnanf 
to  the  point  of  each  lobe.  Sir  John  Lubbock,  vfli 
reference  to  some  critidnn  on  his  views  with  nte> 
enoe  to  the  relation  between  the  size  of  leavn  ssA 
the  diameter  of  the  stem,  entered  into  certain  pu^ 
ticulars,  especially  with  referenoe  to  conifeni,  point, 
ing  out  that  though  the  spmoe  flr,  for  instanm,  hi 
shorter  leaves  than  the  Sooteh  flr,  vihii/b  the  sla 
was  as  thick  or  thicker,  yet  the  leaves  remainsd  « 
much  longer-HHty  seven  or  eight  yeaz%  instssd  tf 
two  or  tihree.  He  also  discussed  various  ote 
interesting  problems  .  presented  by  leaves,  ti 
instance,  the  probable  reason  for  the  larch  harai 
deciduous  leaves,  and  for  the  preaenoe  of  ts« 
kinds  of  leaves  on  certain  oypresses  and  cAt 
trees. 


TIME   BEaniBED    TO    DI0X8I 
DIFFSREHT  FOODS. 

Fa  recent  number  of  the  Mimitor  de  U  Salni  tti 
resulteof  some  experimente  lately  made  Vr  E. 
Jessen  on  the  time  required  for  the  digestioB  c( 
certain  kinds  of  foods  are  given.  Thestonsdifll 
the  person  on  whom  the  expeximento  were  nsdi 
was  empned  by  means  of  a  pump  ;  100  gEssuMi, 
equal  to  1,544  grains,  or  about  2i<».,  of  meat,  Am^ 
chopped  and  mixed  with  three  times  the  qnsBtitf 
of  water,  were  introduced.  The  ezperimeatm 
considered  ended  when  the  matter,  on  renofiltaf 
the  pump,  was  found  to  contain  no  mnsenlar  fikn. 
It  wiU  be  remembered  that  the  gramme  wsiglhi 
nearly  16|  grains,  and  the  cubio  oentjgcasiiBiii 
equal  to  1  gramme.  The  2Joz.  of  iwsal  wn 
therefore  mixed  with  nearly  8oz.  of  water,  b^M 
being  introduced  into  the  stomach. 

Theresulte  were  as  follows : — 

Beef,  raw,  and  fluely  chopped  .  2  hom 

„    halfcooked  2}  „ 

„    well  cooked 3  „ 

„    slightly  roasted    3  „ 

„    wdi  roasted 4  „ 

Mutton,  raw 3  » 

Veal 2i  „ 

Pork 3  „ 

The  digestibility  of  milk  was  examined  m  fti 
same  way.  The  quantity  used  was  re^ulsftid  a 
that  the  nitrogen  snould  be  the  same  as  m  tiis  li 
grammes  of  beisf . 

602  cubic  centimetres,  nearljr  16oz.,  of 

cow's  milk,  not  boiled,  required 3^  ka 

602  cubic  centimetres,  boilea  i  n 

602    „  „  sour 3*  h 

675    „  „  skimmed 3t  „ 

656    „  „  goat's   milk,    not 

bofled 8i  „ 


MLinrG   TAPER   WOBK* 

HAYING  had  some  experience  at  trying  to 
things  perfectly  rounds  I  have  someapnedi' 
tion  of  the  difficulty  and  expense  oonnectsd  «ft 
the  process,  and  would  hardly  reoommead  mA 
work  to  be  used  for  keys,  cspedallty  sines  thff 
would  be  no  better  than  ordinary  round  wire.  I 
have  used  pieces  of  steel  wire,   cutting  it  into 
lengths  a  little  less   than   the   thiokpess   of  tbi 
cullers.    This  makes  a  half-round  groove  in  tks 
arbor,  and  the  same  in  the  cutter,  and  the  ad- 
vantages are  that  the  distance- washers  need  notba 
made  to  go  over  the  key,  but  can  be  left  asttflf 
come  from  the  key,  and  there  being  no  key  pv* 
manently  fltted  into  the  arbor,  it  is  mueh    Itf 
liable  to  be  sprung  out  of  truth ;  and  there  bsnff 
no  square  oomen  in  the  key-wa^  of  the  enttc^ 
there  is  mudi  less  liability  of  startmff  a  esaok  th«t 
in  hardening ;  and,  flnally,  the  whole  arrangemsst 
is  cheaper,  neater,  and  more  oonvenimt  to  use  thn 
square  keys  pemianentiy  fltted  to  the  arbor  in  tts 
usual  way. 

Some  time  ago,  there  appeared  in  this  pspvi^ 
drawing  and  description  of  a  dog,  for  use  with  tbs 
Brown  and  Sharpe  Universal  Milling  MarhinSi 
contributed,  if  I  remember  rightly,  byaforensa 
of  the  Morse  Twist  DriU  and  Maohine  ComiMy'i 
Works.  This  dog  was  especially  designed  for  las 
in  nulling  toper  work,  and  was  supposed  to  edfept 
itself  to  anv  and  all  variations  of  angle  betwesa 
ttie  centre  une  of  tiie  work  and  that  of  the  drridiB| 
head  spindle  without  cramping,  and  it  was  ekimsa 
for  it  &at  it  did  away  with  the  only  objeotion  to  At 
Brown  and  Sharpe  machine.  I  believed  all  thai  wsi 
cUdmed  in  ite  benalf  until  I  oommenoed  to  eoBnilit 
it  closely,  with  a  view  to  making  one,  whan  X  din 


*  Bj  FasD.  J.  HiLLXB,  hi  the 
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1  tliat  it  talj  oTsrama  ona-halt  of  tba 
n^  diffienltf,  uid  that  di  ordu  to  nudra  a 
DumrMl  iog  it  would  bun  to  be  oftpa^bla  of 
.  aiMitimol  BOTemanb.  Sarsnl  of  mf 
tkal  tiiand*  beokine  iutamtad  Id  t}»  pro- 
f  doTiiliiK oDSfUkd  th« froiti  of  oni  Uboun 
m—ateS  by  Figs.  I,  3,  and  3,  one  of  thun 
■Mignvd  by  *  well-knoini  M.  E.  Tbsy  u« 
tbsm  truly  iudT«fwI ;  that  it  t»  my,  they 
ba  enunptd  by  aoy  angla  whiob  oomaa 
the  liniit  of  Ui«b  m<AOD.  I  trtut  tboy  -will 
'  ba  nndantood  from  tha  dtnringi ;  ud  it 
■  laeii  tbmt  they  all  leqnin  good  woibmaii' 


uu  of  B  good  iBany  motknu,    bat,  upon 
one  of  them  irill  be  found  onnaoemi;.    ^* 
Ddifloatjon  of  the  fUniliar  onivonal joint. 
ng  2  tha  pieccB  b  and  a,  when  the  dog  ii : 

■TO  ft  Vpiral  OaCiU"*'"''  w^^tir^     in    *h>  Tu'oAaa 

,  baiidM  which 
•tween  t  and  c. 
Ig.  3  tho  piece  n 
mj,  which  la  ca] 


muQpinK  in  any  petition 

■nad,  yet  I  do  not  think  they  do  away  with 
tly  objaotion    to   tbe   Biown  and   Shnipa 
»,   baeaoM  one  objMtlon  oondttt   in  tbs 
^  tor  any  moh  dogs.    And  now,  if ,  by  pie* 
(  Umm  '&^  I  hara  oonf  eirad  any  banadt 
hs  btamty  of  toolouketa,  I  omi,  pwli"-' 
K  greater  benefit  by  thowlng  how  they 
p«naed  with,   and  a  otanmoo  our  mad 
tfOr  all  Utida  of  work, 
uttar  lAat  kind  ot  dog  ii  nwd  lov  holding 
rmk  upon  oentna  whila  being  milled,  if  the 
1  mnrt  be  plaoed  out  of  line  with  each  other, 
If-  ^  in  ordsr  to  get  the  reqaii«d  taper,  tha 
By  of  the  dtriiioni  or  indaziDg  ii  eatiiely 

f(  Mpedally  Qotioeabia  and  aunayliig  when  a 
:  nieh  ai  ie  ihown  in  Fig.  6,  it  to  miUed  with 
Mrai  OQta  or  flutea  from  the  imall  and  to  tha 
a.  On  »  piece  of  thit  kind  it  ia  ueoeiH 
■  one  acatin  whlla  milling  the  tapac 

whan     the   oeatmi    are    reatorad   fa. 

1  poiltion  for  oantlnning  the  flntta  over 
tig^t  pistloil,  it  will  ba  foimd  that  only  two 
t  win  eomapond  at  all,  theaa.  two  haTing 
mUd  when  tba  tail  ot  the  dog  wai  in  a  TOrtloal 


put; 


mj  wiu  not  DC  erag 

f«r  pfeet  of  aooan 
roMAIUtT  onder  « 
p^to1iaTathad< 


dog  In  the  I^per  podUon, 

It    " 

n^toO^Srttav,  indthe  ieotloD,  iutoid 


Mttd  abora,  two  aiSei  of  tha  aettion  miUit 
a  paaUal  with  aaoh  other :  bat  the  other  two 
* "~^ "I  with  g«h  othw 


ol  being  a  iqaaro,  would  be  what  tha  geMnetridti 


to  loma  axtent,  and  ooniliti  sitentially  of  an 
adjnitable  tail  block,  or  eentre,  in  oonneotLon  with 
the  ordinary  alerating  head,  ■omething  ,ai  I^  — 


tPig.6. 
Thiait  li 


it  la  poMtbla  to  oorraetly  index  taper  work.  Bat 
uB  oenbtt  httTiog  to  b«  adjnited  icpaMtely,  one 
•ftntheotber,  it  it  tzotedingly  difScBit  to  laimre 
the  preoiw  tdfoitnent  neoawaiy  to  do  a  good  piaoe 
of  work;  indeed,  it  ia-almoat  what  hat  been  Mllad 
"oorrogated  impotnbili^."    Taking  the 

-" crL..__ 

It  oompntable, 

piinea.    ■°--"-~=---i 

thecaaa,  tba  angle  at  which 

depending  apon  the  pitch  of  the  teeth  of  the  rear 
ami  the  ibape  of  the  oattn  need  in  milling  them, 
wall  a«  apon  tha  taiper  of  the  reamer,  to  that  cal- 
onlatlont  Bia  imraaeticable. 

Tbi»  make*  ft  ntoetitiy  to  "  cut  and  try "  a 
proeeai  which,  with  ■  deTue  in  which  the  oentres 
an  watdaiH  moTSment  independcDt  of  each  other, 


•^mng  b«t  eoonomlol  m  padfying, 
I  therefore  aabmlt  the  plan  thown  _ .  _  _„     . . 
attadimaot  that  may  be  adapted  to  any 


wblehit 

lATiiw  a 
In  thii  dei& 


thown  in  Fig.  T, 
.'b      '    ■  "    — 
tlaratiiigbtM. 

. Jke   oentna  are   perforce   kept 

alw^i  in  line  with  aa<^  other,  contaqaently  it  it 
™ry  little  troable  to  adjott,  mi  "  — '"  — ■" — 
tiper  work  at  aeoaralely  Indexed 


vary  little  troable  to  adjott,  and  it  will  prodi 

* ik  ai  aeoaralely  Indexed  aa  ttraightwt 

When  aiad  apon  the  Brown  atid  Sbaipe 


be  cot  npoD  taper 

, itagta  01  holduie 

the  work  upon  oentcei  at  the  tame  time.  It  wiU 
alto  be  found  utofol  for  bevel  gearing  within 
eertain  limitt. 

The  piece  n  it  a  aort  of  lupplementary  table  to 
the  machine,  which  ia  attached  to  tbe  eleTatiog 
1...3   !._   1 — —    ^own.     Upon  thia  ■- 


d   In'   t 
nnted  tb 


.  .  .  thetmalltadlblock  A,  anditioaterendii 
■upportad  by  the  ilotted  are  c,  which  ia  Koured  to 
the  table  of  (he  mmhina  by  tha  bolt  ■hown. 

It  will  be  found  e«7  to  put  on  and  remoTa  from 
_ia  machine,  and  obTJataa  the  neceatity  for  any 
tMOOj  bteedt  of  dogi. 


DETSSICnrATIOV  0¥  HIXTUEES  OF 
HILE-SUOAA  AHS  CAHK-SVQAB- 


a  buratte  till  the  blue  colour  ditappaan.  Thit  deter- 
mlnaa  Um  mflk-togat.  Another  put  of  the  mUk 
Bclntion  it  boiled  with  2  per  oent.  of  eitiic  add  tor 
ten  minutat.  The  oiliia  add  iaTeiti  tbe  etne-tinr 
but  doei  not  affeet  the  milk-mgar.    Thit  tolutwn 


known  n 
an«Iyte(  of  milkt.    A   table  it  ap| 
Taluea  of  a  quantity  of  the  Idua  liqmi 


end  of  the  reaction,  tbe  eaae  and  oertaioty  wiOi 
which  all  oidinuy  operaton  nuy  rapidly  atMinflie 
ume  exact  tetoltt. 


BLEACHDTO  05TBICH  7SATHS&S. 

rHK  following  diractlona  for  bleaching  ottrioh 
feathen,  though  givea  on  the  commercial 
gcale,  nuy  be  foond  utefol  and  lusgettin :— Watb 
the  feathert  with  OaatHe  or  onrd  loap  and  rinae 
thoronablT  with  lukewarm  water  in  order  to  r»- 
moTB  all  uie  gieaia  and  aoap  which  may  itick  to 
the  floe  ;  then  toak  in  a  bath  oompoiad  of  1  nllon 
■  imanis  (20°  Be.)  to  B»«ry  9  galloot  ot^plain 
:  tor  about  B  to  10  houn.    Take  tha  feather* 


ia  water  whldh  la  a 


I,  for  about  fl  houn ;  after  6  bourn'' 


if  hydri»enai 
It  the  1^  we 


inture  tha  mixture  of  the  peroxide  u  . 
moDia.  nuDletOiebafli  work  torBto 
more,  «f(v  that  time  add  again  2  or  3cz ,  of  I 
The  peroxide  will  work  f<a  12  boon  more,  until  it 


ntt  exbautted,  wbiob  nay  be  Bieettained  by  the 
followicg  pnoaei : — Take  a  mall  quantity  tn  tbe 
bath  in  a  rambler  and  throw  in  a  taw  oyatali  ef 


M" 


at  are  found 

^iffl^iw*.  to  the  analyit.  Theae 
utuallyonlythemilk-tugariideteiained.  the  other 
being  taken  by  diSeranoe.  Metart.  A.  W.  Sfa>ket, 
V.CM.,  and  B.  Bodmer,  F.C.S.,  deaoilbe  in  thit 
BCBith'i  nwnber  of  7Ae  Analyil,  a  timpla,  rapid, 
and  exact  meant  of  eatimatlng  both  tugan  Tolume- 
briotlly.  They  ate  an  ammoniated  oaprlo  nlphate 
-*•-" —     ''-' —  *^'-"-ig  meatnred  qnantity  inthif 


of  polaih.    Shonld  bubblat  of  gat 

I  fine  then  to'^be  Tinted  three  o_  _ 

in  Inbewkrm  water,  and  put  into  a  leoond  bxth  of 
'  hydrogen,  which  i*  prepared  at  fol- 
gallont  M  peroxide  of  Ajdrogen  add 
21  or  3  gallont  of  plain' Water  and  6oz.  ol  liquor  of 

■-  and  put  in  the  feathert.    Let  the  bafli 

jT  10  houn,  and  after  that  add  again  Soa. 

of  unmoDla  at  before,  and  it  will  then  work  12 
boora  more  until  it  it  eihanited. 

It  it  taid  Uwt  thit  method  will  mike  white  the 
datkett  grey  ttatbert— My,  lOtb.  of  feathen,  by 
nting  about  T  to  T|  gallant  of  pemxlda.  After  Ike 
(aatMrt  baTe  bm  taken  out  of  the  peroxide  balh 
tbaj  matt  be  rinted  thoarongUy  with  lukewam 
water  two  or  three  tinua,  and  after  loaking  tbom 
again  In  a  toap  tolntlon  for  6  tr  "  *- -* — 


^  nv  anrvunm  .  ij« 
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Arsn.  S4,  lUf. 


Ii  tin*  obtaiiMd ;  and  ^  tUi  oue  Uw  drawtoM 
Itom  aoRMt  totwirtton  In  Us  ait  i«  not  sotioad. 

niB  TfeUn,  next  to  tb«  knman  Tofoa,  ha*  b««n 
COniUaMd  to  ba  the  moat  pcitaat  of  niutaal  Enitra- 
wonti ;  Id  (tot,  that  that*  two  aM  alooa  npabls  ol 
^TfogptcfaattntaoKllon.  BBtttafoormutoi^ad 
atringa  of  tha  vioUn,  whan  riaparij  tonod,  gin  at 
laatt  font  Bud  note*  at  fntanala  ot  a  partaat  BiUi 
apart  Now  thia  tnning  iiineoulitant  wiUk  the 
hannonjo  Hale  (or,  iBthar,  tb«t  Mala  ialaMnnatant 
with  ibalfl.  Tba  Tlbiatlon  latlo'  i^  tke  pwtaot 
fifth  fi  f  (aod  Id  tbU  the  kannooio  ^l"^  melodic 
■Mle  agiae],  thaiefon  eaUIng  the  *ibntlon  rale  of 
tba  lowart  or  G  itriog  12,  that  of  the  D  ttring  ii  18, 
of  the  A  iMng  2T,  and  of  tha  E  atriDg  4U.  Bni 
•Moidlnt  to  Sb  haimonio  thaon,  E  moat  aba  ban 
n  Tibtation  nte,  whiah  to  I  of  aiat  of  the  Q  im- 
in«diatal7  below  It  ThitaCbalng  the  ootaTa  above 
Oia  note  of  tha  opan  a  rtiiDg)  haa  a  relatiTa  late  of 
»;lofadionl740.  Now wiU  Mr.  Hnet  mj  to 
vUa  «f  Umm  two  titobaa,  40)  or  10,  tha  E  itrins 
ontfit  to  be  tmedF  Tbe;  teem  both  to  be  requiied 
briba  bannonlo  ajatem.  ShaU  we  mt  that,  aa 
-  id  CEi  Btrlng  m),  the  lidln  i*  not 

._,  Jig  in  the  k<r  of  O  ? 
a  ol  eqoal  tamparatiumt,  aa  Mr.  Hont 
—  inr  to  the  barmonio  wale  than  lathe 
mtl  on^  and  it  allows  ol  hamooia 
ibioh,  if  not  petfeet,  are  infidently 
MH  enetitnde.to  «tia(>  oidinarTmDilMUeMi.ana 
not  aarlonalv  to  offand  ttioae  of  finer  aanilbuit;. 
Tbl%  no  donbt,  ie  one  leann  ot  it*  Moaial  adoption : 
botlt*  oblatadnntagea  are  that  it  limpUfiaa  tba 
^*tem  of  note*  nqolnd  for  oonoarted  mnilo  by 
wtrifiMng  tba  nnmbar  to  12  in  the  ootara,  and  atao 
dna  the  lama  Umit  to  the  nnmbar  of  digitab  or 
unlan  laqnlred  in  tlw  otgm,  piuoforla.  So. 
Joppa,  iLpia  13.  W.  Hnrdle. 


MireioAi.  aoALB. 

[24148.1— Th>  qneMlon  in  diepnle  aniaaii  to 
Unge  on  tba  following :  I*  a  major  third  to  be  made 
oc  not  If  taking  }  or  ft  ot  a  moooohocd  to  make  it  f 
I  am  qidte  alira  to  ni«  faot  that  railon*  Hile*  of 
taaatlon*  or  ratio*  might  ba  taken.  Ur.H.baatakan 
one,  and  with  aa  >(ipearanea  to  differ  faom  Natnte'i 
kne  to  soindde  with  barmMiioa. 

I  will  firrt  take  the  over-blown  pipei.  Thna,  a 
|jpe  bavlng  a  certain  tiae  in  froM  Melton  to  a  oertaln 
length,  Toioed  properly,  girai  a  full  nota  (a  one- 
wkTB  tone) ;  the  aamalength  pipe  lednoed  in  era** 
Metkn  bj  %  little  more  premue  atwind  would  give 
tba  o^ra  (a  two-waw  tone)  moat  trael; :  *till 
■nailer,  aa  a  oomet,  to.,  jaa  ban  great  trouble  to 
■at  Oe  MM-uwn  tmt,  if  yon  do  get  it  that  would 
3*pwd  on  bow  muob  tba  tnhe  bad  baMi  rednoed  Id 
Oa  Bnai  notion,  aa  all  are  not  radnoed  alike ;  bnt 
11 1*  tttdr  Ton  eao  get  what  might  teal]  V  ba  called  a 
note.  Id  tM?NO0hhomaf  tbeoldkind,noTal*«a, 
vlMnbmgaroo^arepat  on,  the  Iwo-uvra  not<  ia 
bud  to  gat,  eren  with  Terr  lend«t  Uppbg ;  bnt  the 
Ikrm-wavt  lent  may  ba  oafled  it*  fint  aiTUtim,  than 
a  foot-waTe,  fire,  liz,  light,  nine,  and  teo  wavea 
follow. 

In  open  ^p«*,  at  the  and  of  anry  wave,  we 
hnta  what  an  oallnl  (wgll*,  in  tha  oentre  ot 
eadk  waTO  what  are  called  node* ;  sTtry  open  pipe 
wkoanmnathnethaawell  at  each  end,  it  aitber 
dMded  bf  one  or  more  wani ;  itop  pipee  divide  in 
anotbec  manner,  tboogh  in  whole  wave*  in  them. 

I  barawith  gin  a  table  aa  the  beatmeani  to  ibow 
what  I  mean;  UW.  H.  will  not  aooept  itlnunot 
h^  that;  bnt  the  thonnndi^  teaden  of  the 
"B.  M."  mnit  jadge~nme  may  acoept,  othen 

Biaft 


iboTO,  ttom  D  to  A,  tbii  A  to  it*  e 
bon  tM*  A  to  B,  aU  in  petfeet  fitUn 
soma  to  a  ttat ;  by  baring  a  C  E  Q  o 
Utb  prindpal,  itrike  the  chord.  Doei 
tbii  ?  I  tUsk  not.  Ho  wQl  aav  the 
rJtar/  batdly  bearable.  Tbii  la  tb< 
Ihiid.  To  make  tbe  third*  more  pleai 
Oie  fifth  iliBbtlr  fiatter.  Udonewell, 
Hual  tadMvtamant  Tbla  third  amon 
•Weaa  tte  t,  with  thn  trae  fifth,  whi 
lie  harmonlo*,  it  rtmck  ai  a  ohord,  i 
lie  offended  at  it  ?  Its  mmple  nnmber*, 


^1 


ftaetloni  at  the  side  give  poiitian  to  itop  or 
for  aactain  pttobes  on  tba  monodiord  to  ba 


^  the  tenor  0,  and  aU  the  bom*  to  be  in 
M  made  in  otbai  key* ;  tha  pipe* 

,  the  French  bom  and  enpboninm 

MirpoiiUan,  thcnigh  tbn  divide  the  same.  I 
__itUitat  &a  wooderfDl  nnmber  7 :  itgivea  a 
Mond,  bnt  not  of  aa*  in  haimooy  irf  miuio  ;  in 
■athaoatioa  it  )•  a  moat  woudetfnl  divlaor. 

Ibny  wrHen  on  aoonattoe  have  given  ni  division* 
H I  giro,  and  at  tiM  qnaatioa  lesta  on  the  I  third  or 
aotfitbatabUk  we  have  four  and  fin  wane— C 
■Bd  X.  and  Oat  divided  by  eight,  nine  and  ten,  C, 
D,  and  E.  11*  table  alao  diowa  bow  simple  nam- 
Ml  in  pmoitlan  oao  be  n«*d  a*  fraolton*,  and 
riMpIjdmdaatbenuntDAard,  ^pei,  orhoma,  and 
■gteeewtthhannonica.  Do  we  want  to  make  tbem 
OHgreaF  WhatfwF  Nowif  wetake  "W.H.V 
moBoehord,  ha  alio  lak«a  two  Damban,  m 
fawtlga*,  on*  fw  ta:^  the  other  lor  *barp«  1^  <t« 
ool  agree  with  bim  how  ba  hai  placed  tbem),  %ai 
toaitaagaforanyta^,  likeajaaltandotberahaTi 
tikan  the  equal  tempoanwnt  some  might  aBy,  Hod 
4MB  tU*  affeet  the  qwatloa  t  Let  ut  tet  toi 
a  pmof  in  anather  way,  by  the  help  of  equa 
tnpetaBtent  "  W.  H."  puta  hi*  fifOa  al 
guraet  oaat;  w  wBl  lean  ont  bit  flrtt  fifth 
a»J'tot7/a  woa'tadhot  ttequcatlon,  and  stut 
A*^^  aiuia^zts  or  organ  tunan  would  do,  wha: 
*  mart  boM-  C.  taned  to  a  /of^  then  hme  6  to  G 
•Aorai  aow  it,  ocUrm  Q  betow//ro«  thi*  Q  to  I 


bOdrpo 


\'^'%- 


•Ix  waves,  repeat  and  repeat,  wherea 
would  lenat  but  taldom,  and  only  p« 
•teadofkthlrdlona.whidiwonldnotn 
A  0  ol  128  and  E  of  ISO  wans  wouli 
harmonlo  32  beats  to  the  leoond,  and 
oas  be  heard  aa  a  nib-baimooio ;  •  C 
thna  ootan*  above,  would  give  oat 

_. -_i ,..    ""luiftalJ" 

iig304E>anL_ 

i^va  eventtie  &mTCOD^ae& 

)  benla  or  B  ihaUna  nShe  1 

If  LnrM  tUida  wem  uad  of  »  Un& 
"  W.  H. "  kIm  M.71  Wi  mA»  fij- 


igMbamonle;  ftOaodBalttl 
I  to  elwae  than  having  304E>  and  S 
iIMtci 


rhorouah  Ban,"  or  show  whan  our  good  nm- 
Mn  of  the  past  were  wroDg  f  Thar  have  ihon 
bow  to  un  thli  filth,  and  call  it  a  duniniibM,  or 
imperfect  flub.  I  know  it  is  a  disoord,  but  d  n 
■d  and  reaolTed  to  a  eoneord.  I  wiU  not  undo- 
vtoeotteettbMn. 

[  take  Ibis  step  to  answer  on  aooonnt  oi  tt* 
.denotthB"£.  U."  Thon  who  alr™dy  knr 
1  exonn  if  I  tell  the  "  Old,  old  atoir"    t:*^ 

0  lin  to  leam,  like  myself— ihonld  I  hen  oTn 
sn  any  hints  worth  note,  I  iball  f eel  thenkhl  I 
ra  at  leait  written  for  lome  one'a  goad.  Iwoidl 
:  every  aomet or  bora  player  ot  the  "E.  11." 
d«t*  to  tnt  the  table  ^rithout  the  an  of  lU 
TM.  Ibankepttotbekn.thatnotwistiofa 
lUo  srgument*  oonld  call  torwatd  enlargswat 
dde  tluuati,  as  both  nadeii  and  Editor  b#I 

laton  I  olose  I  will  touob  on  the  aemltooe,  «U1 
ke«  op  the  fourth.  Iinotaf  jmoniiBdetkM 
.  semitone  tiaoUon  3ti  >* 'I'Q  S 'o' t>>"  fi^  *^ 
In  the  Uble  I  ban  not  tba  ti  ;  but  that  coill 
re  bean  shown  if  I  had  enlarged  Ihe  table  sad 
Ided  the  monochord,  tor  12  to  16  i*  as  4  is  to  S, 
112toieas3  to4;  tbenfoieUiediSeteDMcls 
[d  and  fouith, 
!  will  DOW  coDolnde.    I  think  I  have  not  eat  q 

1  disagreed  with  hatmontea,  and  what  tn*  lona 
nnsie  would  not  leaat  on  ohorda  atmek  b*  tan 
lii*  innoet  soul's  deUgbt  and  even  now  and  ipia 

■         iparfeot  fifth,  th«^o»- 


sttb*  baiuonT  mi^t  be  enriched,  and  toi 
bar  than  Ion  by  there  being  moia  than  <— 


?«? 


ra  than  one  third ,  as  tha  t  Ibiid,  wliib 


IHFXOTBD  •PAJial.Ii  OXX>Xk 
[24140.]- HoFna  it  wiU  ba  int«r«*tlag  to  MM 

yoni  readata,  1  herewith  wBO' '' '"*'" 

my  now  oeU.    AUwbobaTi 

1  know  what  trouble  then  i*  to  keep  tba  eqfM 

ntioD  ont  of  the  ilno  difislon,  b "■  "' 

■  a  tendency  to  creep  ovw  the  . ._  _ 

pot,  and  ao  toto  the  bdo  aalpfcala.  Ufa 
rangenent  whldi  I  am  about  to  Matdaea^ 
Italy  atop*  tbi*  aatkn,  andaoaddatottaBbrf 
I  o»U.  ^Tbe  aolntloo*  itm  mix.  iMt  mIT  ly 
tuslen  thiou^  the  poron*  pot;  flifa  aasasln 

a  ed  by  any  mean*  lAinb  ww  kMV  vL  n 
ig  npthiaeall,  I  tab  a  porooa  pot  Ik.  ihMto 
u  the  Jai  wbloh  form*  tba  oaMdaacnkMsg 
•al,  then  take  a  pieoe  cd  ^an  tnba  4in.  wHa. 
\B.  and  ot  a  diametar  allsbtly  oalltT  thn  fta 
id*  ot  the  porona  pot,  wind  lonnd  ma  tad  a 
a  a  leDglh  ol  ]in.  tope  nntU  U  tta  Oa  yrt 
btly ;  aoak  this  end  ill  melted  wu  — ■  -* —  ■  *■ 


s    porous  pot ;  oonr  the  f  ointa  wtBt  wi 

low  it  to  set.  This  lomi*  tha  oell  toboHOe 
pper  talutiDD.  To  lorn  tha  iitgatln  j^ 
ke  a  few  yards  of  eopper  win  and  win  1 
to  a  don  ipinl  wmoli  jnat  dttna  ttiei^ 
a  glan  tuba ;  lean  a  langtb  of  wtM  to  MM 
•  outajde  oonneetlco.  Bead  %  itoe  pUelsB 
itat  vessel,  and  the  e*ll  b  oooipMa.  Obansk 
e  Dsoal  war.  and  plaoe  afew  oyttab  of  loliksto 


oOTiperin  . .  — .-     

rh  thT  glan  tab*,  pMdnKilM  win  thtoo^lbt 
Dtra  of  the  OOTk.  The  acdatlau  Amid  babMl 
ith  each  other,  and  ralDalHith  Ughtooovwttl 
iDotara  of  the  glan  tnbe  wn  l£*  poianpsL 
on  will  iMdUr  eee  that  tUa  fom  of  edl  makw  i 
ipOBsible  for  ibn  ooppi  •  ■  -  ■  -  -  .■ 
to  the  lino  lolntlMi  _.. 
nn  of  cell  is  wen  adapted 

id  aa  I  have 

itery  tor  this 


Ann,  24.  1885 


ENGLISH  MBOHAiaO  ANT  WOBLD  OF  BOIBNOB :  No.  IfiiJ 


aaK.-]~Tsprjaa  Qui  thli  rabjsot  nuy  be 
'  MwwUiig  to  t^  miuiml  mtiim  of  jont  iMom, 
X  Mid  louh  ikatok  and  blial  dewriptioii  of  a 
NpanU  bmU  (Bgui,  which  «an  ndfy  5b  attmohsd 

•  MaOBSMMd  to  Ml  AmailotiiMguiothanDOiilDm 
i  Mt  aftiidlig  Ow  faoDitiM  lor  psdal  prMtlsa  ai 
t  koHM.  Hw  Mdsl  organ  It  otrntaliud  m  ■  fnnw 
K  aotltN  than  efai.  deep.  The  inttraineot,  to  wUdi 
K    'tthnqafaadtobeMiiiieotad,  iiplaoed  aTsr  01  on 

iflvlaftperiloiici  Iha  buna  in  whinh  !■  titnated 
a»fcilfciw»,  eoBditlDg  of  alary  leaeiTolr  and  two 
L    iMtaM.    !■  ndaranoa  to  iketdi,  A  A  (bDWl  pedal 
'  '  toMd,  B  Iha  raad,  0  the  tnlw,  D  the  p^Iet,  E  li 
I     fca  rwarrolr  of  pedal  orgM>b«llow»,giatte  feeder 
tl  Maaa,  E  and  K  ihow  reeemdi  and  feeder  of 
l—rinan  «(gan  bellowi.      The  feedan  of   both 
faiibvBeBti  mar  be  ooueeted  to  the  f  ootboaide  br 
wMJBf  attaehii  in  the   ninal  way.     a  ii  the 

•  loatboud  of  Amerioan  organ.  A  lapanta  roller, 
E^Aonldbeadded,  lapaMth«webUBgom;  thai 
la  sooBeatad  to  leaden  of  pedal  organ  bellowi. 
N  ibewa  the  phtOMr,  whloh  li  acteatad  by  the 
pedaL  TV  dotted  Ibee  at  U  tbaw  how  tbe  ' 
m  eondncted  from  windohambertoreeerroir.  1__ 
dhardotled  Unet  ebow  podtknof  ildoof  *-"''"" 

-oniui  to  whiah  the  pedal  ornn  ia  aonneoted.  If 
ttaballowaof  tha  l&ar  li  ruoirad  to  bo  worked 
by  a  wpaiate  Uow-lmr,  wM  the  bellowi  ol  the 
II  ma  hail  organ,  the  mode  of  omnectiDa  the  feedan 
^n  Bomeirtiat  wllei  to  tliat  explained  In  iketoh. 
~  n  c<  tte  pedal  otgu>  bellow*  tna;  be 
to  boBi  footboard*  and  eeparate  now- 


nrial  oiralei.' 

I  Mw  V  Una)  HaJ.  wall,  and  the  two  debiUf- 
dpEB  in  (>  and  (■  LyiD  with  diffioaHr  (being  low 
lows)  OS  the  6th  ilut.,pow>l*  lao  and  290reneot- 
velT,  though  I  am  n&ated  in  the  heart  of  the 
^^  ~-othBnIT 
April  IB. 

L  nw  KSTHOD  or  FOBXIsa  OHTB- 
TAIi  MODXia  VY  FX.AITIVa. 

IZ11S2.]  —I  TBDE  It  win  be  baidlr  neoMMrr  to 
leflne  the  modeli,  which  can  be  formed  bom  the 
UuErami  otherwlae  than  by  their  oamei. 

fig,  10  glvea  the  Dcvilj/  Obliqvt  Prim,  Fig.  11 


t  bdlowr    It  b  B 


tmUe,  to  pliwe 
tabea  niMad  oni 
hoard,  ^lelatte 


the  read*  ia  a  tabeboaid,  with 

ont  to  rait  the   cximpam  ol  pedaT 
latter  method  doei  awe;  with  the  in. 


TSBT8  VOB  A  a|lA.  HIBSOa. 
_p41H.l-I»"Alfpli"  Oelter  MltQ)  would  gel 
V«tib'l"Celc»li«]Objeet*for  Common  Talanxipe*," 
ka  voold  haTe  no  difficnlt;  in  finding  plenty  ol 
tMbftwhli  mirror.  He  matt  not,  howeier,  flaCai 
Miiiliir  that  I  UrtN  HaJ.  it  at  ^1  a  trtt  for  a  lin 
Aifr  ;  I  dMde  It  eaaOj  with  my  4in.  Wriy,  powei 
MD.  Tabb  oalb  S2  Orlonii  tn  Fi«ll«it  teit  (foi 
^■luwrttm  bedoetnot  la;),  but  I  divide  it  weL 


mugament^  «*  it 
k  pOioiide,  with 
nvement,  and  letl 


/"/  c.  //. 

tr. 

fri 

T 

4 

UNOEtt 

V"8' 

\          / 

'~~^ 

±M  aoaipanliva  li^t  teat*,  peikapt  the  followitif 
■^  ba  tnggeated  :— 
vt^[(aHat.4,12,-7-S'' 
I         Do.    3S,  13,-12" 
e  Bootii         4,  lZ,~fiO" 
1tetwol3th-mag.  itan  between  t' and  t*  Ljro 
Afftttitof  tepanUiig  power 

I  BoStIi       3'G,4'S,-1-' 

IbM*  lie  an  Titible  to  tho  naked  eye,  and  an 

_.aaVWdlpIaMdforntfHifon;&DtQiiJett  "Aleph  " 

Ja>«idirm0t  '  dea't  tee  bow  be  ia  to  ideotilj 

,  Mat/aairiritfAatamBf^  wV>4<«^nalad-«Ta 


Hany  leaden  win  be  pmlonily  awaro  of  Oa 
rormt  of  theie  modelt,  othen  wiU  lum  UtOe  dUB- 
iulty  In  pUting  from  tha  Ggntet ;  andU  thoaewho 


jery  happy 

jlBenltlei,  ai 

from  which  thay  will 


'^Sy  one'remark  ii,  I  think,  really  neaaded  on 
tMabore-mentionadfignrea.    In  Fig.  12  the  msA 


I  will  be  leen  on  the  (aoa  marked  6.  I  put  lU* 
there  k  *l  to  muk  the  faoa  which  ihonU  be 
polled,  after  tlia  model  it  plaited,  M  at  to  nndo  it 
with  the  greateeteaae. 

Kbkua,— In  the  headinf  of  my  fint  latter  on 
thii  nbJMst "  cryatali "  ihonld  bo  eryrtal  modalt  i 
in  the  heading  of  my  teoood  letter  "foinios' 
abonld  be  forming.  &  my  flnt  letter  I  tho^Od 
have  eaid  that  the  beat  material  for  making  the 
model*  i»  "  gleied  oambrio  patted  on  whltopmer. 
In  my  leoond  letter,  in  the  lonnulafor  Fig.  7,  * 
ahonld  bo  8.  

In  the  analytical  table  eant  with  my  latt  letta^ 
"  tealwiJifdr""  "  ihonld  be  "  toalenohBdron,"  and 
"  leetangolar  ootohedroo  "   ihoold   be  "  tegnlat 


I  qnote  from  a  letter  I  hare  Init  reoeived  tarn 
Hr.Ooiham  the  lonowingiemarkti— "ThemodaU 
requite  tome  makiiiD  to  bring  them  home  eom- 
^ately.  Ton  oannoc  make  a  model  toatMjoj 
draw&g  it  with  oompaiietand  mler,  hot  by  maktag 
■  -e  of  eardboaiSTimd  ropeaHng  it  fcy  ♦-»«*" 
■        '"'-Vindiaw^y^"^ ' 

ik  plaiMa  a 
to  plane  6,  i 


■lonndltandthitinindiawaya—  —  , ■--. 

'naaet  from  lero— eay,  feomthe 
ol  a  eQb^  whleh  an  to  r«Mln 
rhioh  it  to  eoma  o>Btald^  tottiat 

™.  „„ pU»e  (1)  and  plana  (under  1) 

an  dniwn  a*  oloee  a  poeiOile;  pl«»^W  j«» 
ihadeof  a  gbottol  a  lLMfuAbitwMK.0tf!b.'9*»» 

th*B«WrAo«*<.A«Jr8«,Pig.W  to  o6'<"« '■'«"»*«•  \"'*^.>*^'*^^^lSl£^?  -^ 


^»ikBMW»,'^««!!<**V- 


ENeUBH  HBOHANLO  AMP  WOKLD  OF  BOtBNOE:  No.  1,04B. 


Afbil  24, 


Ccnatiaiaoa  ov  Toes  at  Lirxsnot  asd  Flzbdhxid  h 


a  Uonra  of  Kabch,  1 


Date. 

Cdonla. 
Uon. 

Obwm- 
tion. 

Emr. 

Bum 

uitai           Wind. 

Oeauikt. 

Ibnh  t 

n.  In. 
38      6 

ft.  In. 

27    11 

-*  7 

SO 

1        W.N.W.  to  E.3.E 

Slight.                       .      ,     . 

28      3 

27    U 

-  3 

30 

2S    U 

28    10 

-11 

30 

B.a.E.i]i^tS.8.W 

Frodi  outiids. 

28~  9 

28~6 

-  3 

39 

6                 S.8.B. 

StroDg. 

2B     ID 

28      9 

-  1 

29 

6                 S.S.B. 

Strong. 

28       0 

28      7 

+  7 

29 

3                  8.W. 

Freah  to  itrong. 

27      9 

28      4 

■H  7 

39 

4                  8.W. 

Fiethtolttong. 

26      8 

27      1 

+  G 

39 

i    '            S.S.W. 

26      6 

26      6 

+ 

29- 

VmUIiIb  wind*. 

2£      2 

25      6 

+  3 

29 

i           N.I0N.N.E. 

Slight. 

24     10 

24     11 

29 

6            K.  to  N.N.E. 

23      6 

23      7 

+ 

29 

8             N.E  to  W. 

Unuttlsd. 

22    11 

23      4 

29 

8                 S.S.W. 

Fteth. 

21    10 

22      3 

29 

9             N.  to  N.W. 

Slight. 

21      0 

31      3 

+ 

39 

9             N.  to  N.W. 

Slight. 

20      i 

20     0 

30 

fl           N.W.toN.E. 

19      6 

19      0 

30 

1              N.  to  H.B. 

FredilKitioydMiic. 

10 

19    e 

19     0 

-  6 

30 

3                   N.E. 

13    10 

IS      6 

30 

4                   N.E. 

Buometuiimw. 

11 

19     10 

18    10 

-12 

30 

G                   N.E. 

Wind  light  ^r«Mi«hIe. 

.     12 

S  I 

18    11 
20      1 

-  8 

30 
30 

6                  N.E. 

6                     N. 

Fiedi;  TOTThighbuometai. 

20     10 

20      1 

30 

6                     N.E. 

22      6 

21    10 

30 

6            N.toE-N.E. 

22      3 

21      9 

30 

6                E.N.E. 

Fred..' 

U 

24      4 

23      8 

30 

6           E.N  j:.  to  S.E. 

Slight. 

23    11 

23      6 

- 

30 

6                     — 

Slight. 

16 

2S    11 

26      0 

-11 

30 

5         N.N.E.  to  S.S.E. 

25      3 

26       1 

-  2 

30 

6                     S. 

Slight.        _      , 

IS 

27      0 

26      4 

30 

4        B.S.W.  to  N.N.W. 

70      4 

26      2 

30 

2                H.N.W. 

Fieeh;  gndienti  iteep. 

17 

27    11 

+  3 

80 

I                 S.W. 

27      4 

27      7 

+  3 

2! 

8                  8.W. 

Frerfi. 

IS 

6                W.8.W. 

Frenh  to  •trong. 

28      9 

2! 

7            N.  to  N.N.W. 

19 

27      8 

36      8 

-12 

29 

9       NJ«.W.  to  N.N.E, 

Strong. 

38      9 

37      8 

39 

9                  N.W. 

Fre£^ 

20 

27      1 

27      6 

+  t 

29 

W.S.W. 

27      9 

28      1 

+  4 

29 

N.W. 

Freeh)  stMpgndiuibi. 

21 

26      0 

2S    11 

+  11 

29 

W.N.W. 

Strong ;  whole  g&le  in  Scotld. 

28      4 

26      6 

+  1 

29 

N.W. 

PreJu 

32 

2t      9 

24      6 

29 

W.toN. 

Slight. 

24      7 

24      4 

30 

N.E. 

Freeh. 

23 

23      4 

22    10 

JO 

N.E. 

Slight;  luM utioyoloite. 

22      » 

22      8 

30 

N.E. 

34 

21      8 

22      0 

+  4 

30 

N.N.W.  to  B.W. 

Slight.            ^ 

21      1 

21       1 

30 

3             a.w. 

Slight. 

36 

20    10 

30      9 

30 

2         W.fl.W.  to  8.E. 

siiiht. 
wSidrariahle. 

y  f 

31      7 

30 

26 

22      0 

30 

0                 8.S.W. 

Freih. 

32    10 

23    11 

+  13 

39 

8.W. 

Strong  to  r>l>- 

27 

23      9 

24      4 

+  7 

39 

W.8.W. 

Strong  to  gale. 

24      6 

26      6 

+13 

39 

N.W. 

TerrStioDg. 

38 

36      7 

36      0 

30 

■2                W.S.W. 

Fredi ;  (odden  riM  in  luf. 

36    11 

26      9 

30 

I                W.8.W. 

29 

26    10 

27      4 

29 

fl         N.W.  to  8,8.  W. 

Freeh  to  itrong. 

3C    11 

36      3 

30 

0                     N. 

T«T  itrong. 

30 

27    10 

26    10 

-12 

30 

1           8.S.E.toN.E. 

Freeh. 

27      8 

37      8 

30 

3                     S. 

Slight  ;Ur.rUDgg(Hioi>U; 

31 

28      0 

27      7 

30 

3           N.E.  to  8.S.E. 

MBW  IIIBLA3ID  VXaiNMB 
H166.1-TM,  PT,  it  ietmo,  M  Mked 
2S,  p.  160,  th»t  the  big  1667  enginee 
tii^  iorfece  then  the   800  dMS,  u 

innt  for  ^  loit  time. 

jt  engine  that  it  ahort  of  steam  le  oer* 

rUng  engine :  eha  most  be  hesry  on 


ooHPAHiaoira  ov  tidsb. 

[24163.]— Thi  iatareat  which  atteohe*  to  the 
OMlllrtioiu  of  the  ocean  ■■  oonneoted  with  the 
lanlng  baioiBettia  conditiopi  mnd  the  direction 
ud  iteepnw  of  the  gndlenti  o(  the  atmoipheie 
aw  e«l7  be  upredM^  1^  those  who  neke  the 
—*■■"*-* "^-'—m  obMTWion  aiid  ataij,  end 


Mis  the  CMS  in  Harah  genanllT.  the  w«rfh«r  bat 
been  esMedlngly  uuMttled ;  the  flnatnatlaia  of  the 


..  a  nAnooe  to  the  aocompaDTing 

I,  which  are  drawn  from  tlnmltaMoiu  ob- 
de  at  LivKpool  and  Fleetwood,  wDl 
«Ei>*Mr  tl"  aaa-lenl  is  sabaerrlent 
jes,  and  with  wbatamonnt  of  txaot- 
iffeob  mn  be  predicted.  The  "dimaal 
inequality"  maintaMia  itt  sway  in  spite  of  them 
all,  and  tike  law  whicfa  ngolateilti*  ptorad  to  be 
■■        ^  ■uralr  aa  the  moon  or   "aiiti- 


tbmowlr.  and  a«  the**  rotate  in 

the  hand*  of  a  watoh,  with  barometer  higheat  ii 
the  oenbe,  thej  deloga  ns  with  oold  aii*  from  tbi 
north  and  east,  and  MtlM  the  prerailing  low  tern 
paratan,  whioh  le  eo  generally  objectionable.  Bu' 
the  sea-leTsl  ii  therebj  depntMO,  and  eaeh  tid< 
shows  it ;  often  the  de^mnon  is  in  adTanoe  of  thi 
wind,  thongb  sometiuea  it  lags  behind  it.  J 
sndden  shift  in  the  motion  of  its  oentM  seeiiu  tc 
cause  an  eqaall;  sadden  change  of  leTel,  eiamplei 
of  which  ooont  OD  the  24th  and  26lh  iutanti.  Th> 
aooordanoe  cannot  be  aoddenlal  or  aitifioiaJ ;  it  ii 
quite  oertain  all  anoh  moramenti  are  snbmiuiTdlj 
made  in  obedieuoe  to  lawi  bj  whioh  hvdrostatu 
and  pnenmatlc  preHortfi  legnlate  each  other. 

Jamea  F«af*an,  K.A.,  F.B.A.8. 
Fleetwood,  April  8. 


As  nirely  aa  . 
moon'  (i.e.,  the  obroia  attaaelion}  istrnverting 
trcD  tbe  soaUiem  to  tb«  n^them  benisphere— 
tann  a  legioti,  in  taot,  whice  ~— "  "~»~-t~.»— 
toaregionin  whioh  there  — 
tnnlT  IS  "• -■'— 


I  the  oorrespondiBB  rise  of  tide  doe  to  the 
<a  greater  than  Uat  of  the  foIlDwing  tide, 
---  -  -    (wxtf.      3Jie  mealh    0/  UarA   opeoM 
vnA  Mbeag   wiodtf  duo  to  a  i^***  ■n#i'-«.i«.- 
-**•' '-nafliw  iiaa  nora 


itioFolone, 
ith.  Thla 
From  tlM 


01^  X.000M0TITB8. 
124164.]— Bailwa*  men  who  remember  the  open 
ing  of  linee  66  years  ago  are  few  and  far  between 
so  it  is  always  pleaeiug  to  hear  from  them.  It  ii 
quite  Mttain,  from  what  Ur.  Stretton  and  Mr.  Beat 
•ay  (letter  24123,  p.  160),  that  in  1830  thera  was  ai 
engine  "  InTieta  'on  the  Whitstable  line ;  bat  ii  i 
BOtsttanga  that  none  of  the  looomatiTe  bookg- 
Woods,  Clarke,  and  othera  —  e»y  a  word  aboa 
either  the  line  or  the  engine.  Will  Mr.  £dw.  F 
Bead  kindly  aay  how  long  the  engine  ma  at  work 
when  tfce  u  now,  who  tbe  line  belongs  to  at  thi 
prHcnt  day.-and  any  oOiBr  tUngt  he  can  Uf^  1 
abovt  tbe  old  nfla  Ht&nUingttockT 


K"  1 .  fairWi..  ™  a.  iiai«rf- 

amber. 

i»".|  1  i  1 !  1  !'  01  :  0 

,.-,!„ ',/?-".!,„„!  . 

aa.lB-ll  17     24  6  ■ 

DrebuiltllSTT    18  [  26  6  SI  1115  I  H 

7  11877 1  18  126  17  Oi  1203  II 

7  1884     19  I  2C  |7  0    1011  j  11 

London  and  Brighton  engine,  OUdatt 
batons  I  1883  llBj;  26  16    CI  1372  |  m 

lie  fignrea  tell  their  own  tale,  and  X  v 
jouT  room.  Joat  look  at  the  [oopii 
inder  to  heating  aorfaoe :  that  ia  « 
ount  for  all  faults  we  hear  of.  Then  : 
ine  on  the  line  like  the  800  claasfaren 
'  An  Old  XiOconiotlTa 

I^OOKOTIVB  DBIVIlia  AXL 

24166.}— I  EKTlBEiT  sgree  with  yoa 
ndont  "  Inquirer  "  p.  150,  that  the  qw 
e*  bieakiog  ahoQld  reoeiTe  the  canfnl  a 
the    railway    oonttlbnton    to  tbe  i 

n  foni  inne  of  ISthUaroh,  Igaraatali 
ioh  I  hoped  wouldform  the anbjsct of  dk 
:  it  eppMri  that  it  "has  been  paMd 

nie  stkbJMt  [a  oerteinly  one  of  cca 
ioolty,  and  fnither  details  and  koovli 
required  before  tha  subject  ii  finally  mj 
nqoirer"  aaks, "  IsironoiateeltbsbOT 
orank-ail«a''P  This  ia  a  Tsry  pro 
ynatnral  qneatlon,  bnt  one  tut  nsD 
r  other  engineer  can  omteetly  reply  t 
■eut  incomplete  state  of  knowledge. 
>DriDB  the  year  1SS3,  317  crank  or  dnr 
led;  nSweremadaof  iron,and74cf^ 
nie  aTorage  mileage  ol 

171  Iron  axlea  =  313,719  miles; 


72  at 


99,471  n 


rhe  mileage  of  four  axles  being  eiaeiA 

t  indoded  in  tbiaaTOrage. 

Daring  tbe  nine  months  ending  SOth  S( 

it,  162  crank  or  driTing  axles  failed  ; 

iron,  and  60  ol  steel. 

rhe  BTerage  mileage  of 

99  iron  axlea  -  216,eo7  miles ; 

47  ateal  axles  =  166,116  milea 
From  these  flgnres  it  will  be  seal 
Iron  ^*  axles  appear  to  have  an  adnmtsff 
e,  yet  it  ia  a  well-known  faot  that "  ateal 
a  atronger,  and  fewer  steel  axlea  tail 
ten  stated,  and  ia  almoat  taken  for  gcai 
jrank-axle  ia,  and  mnat  be,  weaker  tun 
le  ;  but  there  aeetua  to  be  no  ^oof  <h 
a  caae  in  practice. 

I  haTH  carefully  worked  out  the  mie 
ion  a  crank'Ojle  due  to  direct  weight, 
d  foroe  of  steam  acting  00  the  piatou; 

II  far  abort  of  the  force  which  wonld  bs 
break  a  good   sound  aile._    What  b 

eaka  a  cruik-  axlo  P  Thia  is  a  qotat 
kutly  oaked,  bnt  ao  far  not  clearly  r^ 
9  WHight  and  preaaore  of  ataam  is  nM  1 
:«nntfortlte  failure,  other  reaaonamiuti 

When  an  engine  ia  running  at  high  aMt 
preater  or  lees  amount  of  osciUatian ;  0 
tJieckl^  the  fianges  of  the  wheel*,  a 
ain  ia  put  on  theailea.  Fointaandcra 
neralljhudlo  gaugB  or  btbu  tight,  si 
ently  happens  that  Ibe  flange*  of  the  1 
la  pmohed,  and  it  will  bo  at  once  asM 
tioD  must  exert  an  enormoua  force  opoa 
tbe  tendencyto  bend  it  npwarda  in  tt 
lia  foroe  ia  greatly  inoreaaed  with  tbe  ■ 
leel,  as  Oie  lererage  ot  length  .of  aa 

It  aeema  perfectly  certain  that  the  atrti 
:rease  growing  flaws,  and   nltimatdy 

mmdnicated  to  tbe  axle  by  the  wheelsu 
lia  aide  tbruat  is  therefow  a  matt* 
rioua  attention,  and  haTing  expnaaad  B 
atoneal  the  ^niaclpal causes  of  axisal 
>,«  Iq  it,  I  have  ^Toeated  fiie  di^ 
«,'ui«t  Nivtiia  \xa&«&  Vlicaras  ttwi  tkl 

ta  tu  «a  v*''^'^'^ 
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intsmt  joaz  nadan  to  knoir 
sot  of  "aiilei-bratkiag"  is  eon 
ul  iittantiaa  ol  lh«  Laiewtu  \ 
t>awt*d  Sooist;  of  Btilwaj  8 
iKi  luT«  &lnadj  bMD  dsToted  t 
uds  flnt  on  the  notiM  Mper. 
ataiUbaya  klready  bsan  erough 
as  of  tbB  diMouiOQ  b^  thwe 
Ul  pouible  datk  h&va  Loan  obtii 
ortut  line  In  tho  kingdom,  j 
t  axlM  break  "  at  growiog  fl&w 
«e  "^ws"  begin?  Are  tha 
nt,  or  da  tbeT  bsgin  a/ltr  the  a 
ingf  If  tike  latter,  what  oauM 
flair  F  Should  an  aile,  aftei 
lombar  of  milei,  be  taken  out 
IBM  ant  Bome  of  the  point*  upo: 
alroadf  laid,  more  iufom 
afora  a  •oond  opinion  can  be  t 
Clement  B.  atratton,  O.] 
Hon.  Uem.  A.S.  By.  i 
r,  April  IS. 

Z^THH  KATTBSB. 

i^nU,  ngaid  an; 


a  diitoitad  & 
:1t  treat  ' 


o  rerene  chooki,  how  i 
oone-nowi  advooatai  do,  or  hoir  have  thej 

tlie  point  F     Id  a  aylindered  mandrel  the 

ot  rerening  would  be  a  itlti 

Igrowmoraand " 

o(  ^loiution  and  qi „ . — . 

Ban  aiiia  tram  tijflei,  mors  or  tern.    I  hoj 


uiegnud  to  oenoing 
I  aitoniilted  at  the  M 


liuui-ralataat  reeriminatlni 
ba  the  caie:  othorwiie  we  ibijnu 


begin  to  makb  piogisM. 


VoU 


nth* 


ibd-sdged  oatten  (or  grind 
«,  anif  Oofs  whidb  ba*e  ai 


•ol  OS  legitimate  to  ai  

perisnae  ii,  as  is  that  of  othei 
jet,  in  man;  wa^a,  and  so  I  do 
■preis  any  opinion  on  the  □ 
let  lapa  ;  tiia;  aecm  to  have  gi 
Mi.  Hines  and  othiii  to  a  ooi 

d,  from  its  tpUnter-liks  natuis. 
,  sspscially  danbtlul  ot,  and,  '. 
J  brat,  ihouM  have  fiiet,  on  goii 
meta^  bavs  tried  to  flrmi;  ii 
ii  a  hard  ileel  roller,  afterwa: 
-snrfaoe  to  test  theic  hold  am 
.  Tha  diiBcnlt;  or  impoeaibillt 
E  tha  edges  of  aoj  bits  aoddsc 
irfaoe   acted  on,  woold  have  i 

Joharj  ot  oaing  it.  I  have  n 
either  advoeahng  ita  toe,  nor 
m^  pressnt  opinion  that  a  oul 
t  give  the  amannt  of  acouiae;  i 
lor  a  soft-nosed  maudral,  with  a 
tie  ojlicder  centring.  If  ttis  c 
nose  li  prefaimd  lukrdened,  tt 
bniiuug,  without  weakening  1 
{th  of  nose,  I  may  hare  to  di 


applisd  to  OTlInders,  a 

ed«s,whs' 

I  have  Bi 

and  am  oonvineed  therebj,  as  well  as  b;  the  0 
ot  a  Tsrj  experlenoed  practitioneT  in  that  din 
that  I  may  ist  that  tetter  go  down  to  "  die  Ewi( 
by  only  oorrectilig  a  «<^  or  two. 

la  p.  U9,  first  oolnmn,  line  IT,  tha  fitting  ii 
tion  Is  a  female  mandrel,  broad-flanged, 
meneiag  with  a  cylindrical  hols,  and  the  ii 
screw  a  good  way  iniide  from  the  front. 
fitting,  I  learnt  from  Mr.  Olements's  lathi 
which! onoe  had  more  rarerenae  than  I  now 
bat  I  like  it  for  this  piirpoie,  as,  in  a  drill  ■ 
naed  in  the  slide-ratt,  the  lesi  the  drill  piojet 
better,  and  the  drill-ehaok  and  all  the  fiftlDgi 
of  tiie  drill-item  are  in  this  construction  oon 
within  the  body  ot  the  apindla. 

Line  39  down,"rafening"  ihonldread  "n 
and  about  31  lines  lower,  "mean  depths" 
be  "mean  depth."  Four  linaa  lower,  fc 
oatline,  is,"  read  "is,  in  ontline."  Three 
from  bottom,  tor  "that  purpose  is,"  read  "t 
purpose  mine  is."  I  wish  to  lapaat,  thi 
knowledge  I  ponesa  I  will  gire  freely  t 
ordinarily  civiluiiiairer;  but  1  will  not  argue 
make  a  statemsnt,  I  do  lo  confidently,  as  ki 
that  what  I  say  is  right ;  if  I  have  a  doubt, 
admit  the  same.  !•  K 


•  tODch  a  soft  Burtace  w ^  _ 

at  in  it,  more  or  loss,  and  whan 
,  by  dint  ot  carefully  tatting 
Mining  apring  out,  or  to  a  n 
g  high  speed  without    vibratii; 

yoni  tools,  ihapiog  tham  wit] 
Milialiiag  them  up,  then  flniihing 
]  time,  with  a  soft  bit  and  roi 
'  to  look  at  it  to  SBratch  it.  \ 
is  acconf Ushed,  you  must  eiU 
be  satiifled  with  nntaitbtul  work 
N  are  either  to  true  it  up  sg 
til  over,  or  to  polish  out  the  icia 
is«  reducing  the  size,  nod  in  thi 

little  depressioni   where  tha 
I  measuring  tests  can,  perhaps,  t 
t  it  is  there,  aad  in  the  oourst 
■s  ita  doe  infiuenee  and  effeot. 
lad  to  note  that  "J.  K.  P."  is  latisaad 

accuracy    ofalaiaad    by  "touchea   in  a 

.....  1.  -_.i  7.  _.^  .:.. ,g  foolish  work. 

and  their  work 

- o- _,a  bopas  that  I 

n  to  about  tha  same  pitch  at  perfection 
its  and  inatiuments  I  am  designing  and 
Dr.  Edmunds,  also,  who  is  aniioiu  (o 
laitienlar  branch  of  mechanical  work  he 
mah  perteetiOD  as  art  and  soieuoa  may 
ud  iDdnstry  aooomplish,  will  be  cheered 
I  do  not  wiah  to  "poke  fun,"  bat  to  hint 
is  woik  to  be  dona  of  asomawhathfghet 
a  serswing-latho  and  edge-tools  nan  ac- 

■Dd  that  thaie  is  one  seotioa  of  the 
ibcHAHic  readers  and  carrsspoudents  who 

I  know  that  I  ki^ow, 

16)  I  should,  though  tempted  by  tha  "  cui 
tto  do  so,  like  to  poiut  out  that  "  a  cutter 
tatted  periphery  is  not  tha  tool  in  ques- 
I  a  lap-wheel  to  be  sat  with  diamond 
d  of  a  troa  periphery.  Has  a  Uorsa  drill 
Lfanabeoann,  tlio ugh  ground  out  by  an 
cnlarentter,  it  has  a  straight  tip  f 
naoottar,  "in  order  to  ba  au  Elfioiant 
tool,"  tlis  tseth  would  be  cat  out  roughly 
■ttar^  w  sliding  tools  with  ease  and 
1  tha  edge  wooM  ban  to  be  givea  by 
Md  ibanminB  after  hardening.  There 
■tgrcatdiSiMr^  in  making  ana  by  hand, 
■llbatOGDt  tin  tseth  to  wera  marksd 
■  tvMd;  the  linsa  would  be  itralf^  and 
I  tklMut  aogla,  thongh  tha  edge  of  ooOm' 
kxial  ta  seraw,  and  ndlatdtoltiowa 


TBVZma  KAKBRBIiS. 

[ZIISO.]  —It  appears  to  me  that  the  met! 
"  tmeing  up  "  mandrels,  deeatibed  by  Mr. We 
(in  28882,  page  660),  is  not  strictly  or  cri 
speaking,  a  method  of  "tmeing  ap  "  at  ai 
though  errors  might  ba  reduced  by  cod 
woilSng,  they  oould  not,  in  the  nature  ot  th 
eess,  be  eliminated ;  in  tact,  cottiug  tools, 
bent  into  rigidity,  and  set  in  mecbanisg 
rendered  luiBciendr  rigid,  and  acting  upoi 
or  already  true  and  homoffeneaus  lubstanaei,  i 
torn  out  true  work— work  that  will  stand  i 

Paper  roll*  ot  chilled  iron  are  turned 
approximately  true  by  diamonds,  but  they 
COmparatiTely  large  diameters,  and  rigid  if 


mandrel  was  homogsneons  ana  true  to  b^Io 
the  tool  and  work  would  spring  apart,  mora  i 
at  the  hard  portions  and  protradmg  poitioni 
tinually  reducing  inaoounuiie*,  if  npt  a— 
travernng  to  and  fro,  but  uerer  elim- — " 
As  "P.  i.  M."  said,  regarding  Ms  o< 
which  he  scraped  into  truth,  "  — 
tme," — we  0 '    "— '    ■" 

uttsinahle  set-oSs  against  uneven  ba 


The' 


I,  by  the   methi 


o  be  made  troe,  ■ 


..^ ,  in  the  former  ease,  tha  inertia 

work  comes  in  as  an  equivalent  of  rigidit; 
also,  while  there  is  no  vibration,  as  a  oauae  o 
running,  small  distorbing  oanses  ha^e  their  i 
equoliaed,  or  have  not  the  time  to  prodnoe  the 

..    1j  _.  -lower  speeds. 

,"  high- speeded  revolving  lap 


th^  wonld  at  slower  speeds. 

For"truamg,"high-ipeodec 
as  are  generally  in  vogue  (I  have  s< . 
lu^aorf  BOSS  trsatsd  in  this  way),  are  c 
capable  than  cutting  tools  at  slow  s^ 
■oft  stats,  very  good  resplts  can  be  gi 

or  apparatus,  and  fine  mnltiple  oattars — an 
danti  in  fact,  first  with  oM  fiwet,  to  prodn 
near  at  poasibls,  airoDUr  oootonr,  and  then 
drical  form,  and  flnatly  with  mnltiple  iaoet 
praperly  wdeted  motions— following  in  the 
of  tbe  opUeians— and  fine  longe,  to  piodn 


DUJIOVD  TOOLS. 
60.^— Simn  writing  my  last  letter  I  hats 
.  viml  to  By  latber,  who,  though  no  longm:  fa 
ta,  stiU  keeps  on  an  amataur  woikshop.  iW 
IS*  I  now  carry  on  was  foonded  by  Cawdton, 
'eat  nnela,  who  was  a  oompssr  In  omamsntAl 
making  with  the  orisinal  HoUnpffaL  Caw- 
iied  diamond  tools  tor  tmeing  np  hnrdimtd 
nandials.  Three  of  these  tools  cams  into  tha 
ision  ot  my  father,  all  ol  which  I  reooUeot  whan 
,  and,  thongh  tha  largest  of  these  has  dlMtp- 
1,  my  father  has  hnnted  up  two  ot  them,  and 
lie  now  in  my  possession.  These  eon  be  ex- 
id  by  any  one  who  will  give  me  a  call.  No.  I, 
I  appears  to  have  been  meet  osed,  is  a  long 
[ulsi-shaped  splintsr,    the  greater   part  M 

Is  buried  In  a  copper  rod,  showing  an  annlw 
or  edge,  whidi  is  somewhat  Injored.  No.  2 
idenQr  been  liaotared  somewhat  in  use ;  bat 
Ul  Ml  odn  or  point  which  will  out. 
one  doubts  that  the  dioniond  is  capable  ot 
[  down  hard  steal ;  the  only  question  is, 
er  its  nsa,  now  Hiat  we  have  modem 
dsof  emery  and  other  grinders,  will  aver  be- 
at workshop  nss  sxoept  in  very  ^eolal  oasM  F 

tools  wllT  be  found  to  be  very  expenslTe, 
dt  to  set  BO  as  to  stand  their  work  without 
Lng  oS  or  Mtting  loosened,  and  very  unoertaln 
ir  work.  They  oannot  be  ground  &wn  to  an 
ve  edge  upon  a  Hiamnnii  Up,  as  "iix.  WenLam 

I  only  kind  ot  diamond-  that  will  not  break 
is  the  carbonado.  This  is  so  hard  that  tho 
will  not  touch  it  -,  or  only  with  so  mn<^  in- 
o  itself  that  tha  profeaional  dlamond-ontter* 
ave  nothing  to  do  with  it,  and,  it  they  would, 
it  great  aipensa.  Then,  again,  Hr.  Wenham 
irely  wrong  in  this  idea  ot  shanianing  op  tbo 
,  like  grinding  up  a  lathe  tool,  tor  when  onoa 


I  work  done  by  ths  diamond  upon  hard  steel 
ths  most  satisfactory,  and  sueh  work  can  not, 
I  nuuuier,  be  finally  finished  np  suitable  for 
diding  work  as  the  traversing  mandrel ;  but 
cases  must  afterwards  ba  laboriously  lopped 
lie;  ooiueqnelitly,  the  tool  is  really  of  bat 


ays.  Is 

intlhe 


where  hard  steal  hou  or  scrsw-noeos  are  re- 
1  ot  extreme  aceoncy,  they  m^  ba  trued 
tha  extent  of  redooing  the  sntfooe  a  fitfieth 

foot,  there  ii 
ta  with  the  1 
as  it  is  Istt  rather  an  easy  fit,  and  tha  set  of 
luck  i*  sesored  by  the  true  face-zotie  and  the 
^Under-base.     What  Mr.  Wen" 
'  B  revolving  V-oatter  (60")  does 
gtoavB  as  a  Aaed-point  tool  of  th 
lually  tilted  tor  tha  rake  ot  the  thread." 
It  ia  a  point  upon  which  I  say  that  Mr.  Won- 

Efin  Works,  Norwich.        Edward  Hlaoa. 

KILD-OBirrftB  8TBBL. 

161.1 — Is  reply  to  Ur.  Wauham'i  remttki 
mild-oantre  steel,  I  bag  to  inform  you  that  it 
la  by  all  Shafflald  steal  makers  nes^y,  and  I 
sis  made  thus: — A  round  bar  ot  iron,  heated 
attain  point,  is  plaosd  in  tha  oentra  of  tha 
1,  and  tbe  steel  poured  round  it. 

H.  aUbert. 

KBBOVBT  AS  BAXLAST. 

162.1— FiU:  a  qoill  with  qnioksilver,  cork  the 
lightly,  place  it  in  the  middle  ot  a  loaf  when 
put  into  the  oven ;  and  the  loaf  is  sure  to 
out  of  the  oven  in  the  progiesa  of  baking. 
s  a  statement  ot  a  curious  ezperimant  which 
xl  when  a  boy.  I  am  now  on  old  man,  and  I 
lever  haaid  it  contradicted  ;  but,  not  being  a 
,  I  have  not  been  able  to  try  it.  However,  it 
^  a  great  way  to  explain  the  value  ot  mereniy 
last.  Bho. 

POWBAFUIi  0FBBA.-ai.A88BB. 
163.]— SmcTK  my  last  (p.  622)  of  Bth  February, 
delay  has  oocnrred  through  maker  No.  2 
{  proposed  to  raise  his  prices.  Maker  No.  I, 
rer,  undertook  to  replaee  his  work  for  lower, 
d  of  higher  pricey  and  has  now  sent  over 
snt  speamens  ot  ihs  three  sltea  ot  iostra- 
,  already  fully  described  on  pegs  285,  Nov. 
at.  An  advartiaamsDJllIumSiua'acni  'C'is^  -ma^ 


_iHA« 
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ACTiLM,IWfc 


FwttMlMiiafltofti   . 

tion  tlut,  u  the  lanH  o_  _ 

m^at  in  Full,  "F»b«r"  ntomed  with  a  glu 
Ifta.  diMDelm  of  bunl,  3ia.  In  length,  witti  tin. 
local  pU;,  loaito  b«  tlmT*  nadj  d  loom  in  hli 
podkM,  withftpoinrof  4dunutBn;   b«inK  piob- 

KUT     the     ■n«Timntn      MUDpto      Of     InitMUWOW 

ntUttr,  high  power,  and  poiUtuUtr  jet  adileTed, 
ita  wMght  in  ahunininni  bSog  onljlfoi. 


■ostnutrtr*. 


UOX^NOSB  OBI.I.B. 
then 
ibjeet,  with 


, jihadteanlmnoecf  Qwdutt,«howi 

how  mvA  Sue  tin*  Me  itaotAid,  and  it  •  BUMnn 
of  tlie  ibea,  oinill  per  •qoiM  inuk,  on  eadi  (rf  thi 
ontar  flbm.  Wb«a  thli  tbtm  exoaedi  a  eertaio 
limit  the  ontar  flbiai  break,  the  nest  ring  of  ftbm 
haT*  an  nndne  load,  and  bnak  alto,  Kod  the  whole 
dtaft  glTM  mj.  L«l  FIs.  2  lepnaant  on*  «id  al 
the  hrobn  Aaft,  and  let  it  be  divided  into 
tnu  rlnn^  of  whioh  the  width  -  W  »  J  the 
ndlni  01  the  thaft.  At  a  radioi  of  half  the  ontn 
one,  the  flbiea  are  itretched  onlr  half  lo  mnoh  ai 
atai;  (eil  «  ^  ail  at  |  the  tadlni  thli  itretoh, 
and  Siarefofe  thu  nctm,  or  power  ol  renitlDg  tor- 
don,  ii  three- qnaiten  that  at  the  ontalda,  and 
At  the   ontdde  of   a   ehaft   of   half  the 


UUtloa  tlaiiM  doai  not  M7  that  om  aW  Mt 
uftka.  I  do  not  aea  what  pBipoaa  wodU  bawnl 
^fdlowbv  "Z.  T.  X?'  h  Ua  awaNl  t»  fta 
mattngclatiM.  Doaa  iMeontMid  ttrt^OM  |nBlk| 
OaiiMii  man  point  ban  the  BtoUUUan^Mrt 
DoaaheholdlhalwaMHl  ooTuMka  ■  pAriit 
inrenlioa  for  en«*ImiBt,  or  wkatdoM  kaooAill 
[ooofaMleannotBeeliliMbL  IdonotkMvrf 
I  ringle  Jndfmant  irtkioS  latai  lo  _tba 


t  bitM 


AoeeaieverTDaahtoohigh.  Haanneaa ol th 
b«itqBaIi^oai>b«boDgfatat  4d.  pnlb.,  aikd  oar 

mi,  of  oomw,  will  Tttrr  mateilaUr  ledooe  tb 
•oit  of  mA  oelL  0«o.  Q.  BUokwaU. 

30,  Ch^nl-rtieet,  LiTeipool. 


RKPT.TieR  TO  QUBKIIfi. 


Naiwlir  tf  ik*  futry  nhti. 


u  point  altogether  In 
the  qsaatioiii  ha  [mta  to  "  Harianbeig,"  aa  well  aa 
■odj  wend  plajinf  on  the  teima  naSirel  and  non- 
natatal.  It'iiia«itanearnottraethat  theoareala 
win  pniA  it  not  caHiTated  br  mat ;  eridenoe  hai 
bem  aAed  lor  either  waj,  and  it  hai  been  ginn  n 
far  M  to  (how  thai  tbS7  win  peiidi  if  teft  to  then- 
«t*a«k  foi  even  ■■  Badwoodtnan  "  admili  that  In 
the  flnh  naaon  the  wheat  waa  chiAed  oS,  and  I 
know  in  tbii  diMrta  it  will  not  rarrinone  if  left 
to  ibaH.  I  wonld  alao  teniod  "  F.  W.  H."  that 
lhe«iitene»of  primttremaniaonljaaappoaHlon, 
wUcb  baa  narer  b««n  vrored.  Tba  lema&i  of  the 
Milia*  mtm  toaoji  ia  Earopa,  who  lited  np  to  the 
■oe  boder,  ihow  idaialT  auingh  that  whether  they 
Hfad  1,000  or  300,000  rwa  ago,  they  were  oer< 
taie^  not  prinutim,  and  althoDgfa,  lo  far  ai  I 
baov,  a  phwgfaahaia  hat  not  been  fonnd,  giwii  of 
eoia  aDd  cakea  of  baked  bread  bare  been,  and  that 
but  win  nm  aa  wall,  I  think,  and  peihan  better, 
than  lading  the  "loMiUiad  ploogbiliara. '~Dbvb 
[U4M.]  —  Vatar  -  Praaanra  (U.Q.)  —  Yanr 
i^Ttrb  dwwi  aidae  of  indeAnite  thickneaa, 

rawrrrir.    nia look* aa il 70a «i^adtok_ 

nave  againat  ridea  per  nnit  ol  area.  It  H  — 
ontt  of  water  in  feat,  the  mean  preanreoo  aidae 
i*  31-3  Hpoonda  par  Mnaie  toot.  Thepnaranw 
aqnara  loot  at  anr  depth,  H  ■■  62'4  ponnda.  If  ths 
■eaKToir  haTB  lidea,  f  innei  thisk  at  the  point  H, 
tt#  ittiMt  pvr  aqnare  inch  od  the  mtfrial  of  which 
tta  tank  ii  nude  i*  26  ^  ,  where  D 


■uatariaL  and  i(  thni  the  aame  for  the  ontei  larar 

aeetion  Into  the  aame  number  of  ring*  aa  KgTz,  we 
again  find  that  the  naaiet  wa  g«t  to  the  oentra  the 

of  oonne  half  the  radioiB,  the  Bbnaare'atntdied 
to  the  aame  amomit.  The  widUi  of  the  ring  (1)  in 
Fig.  2  i>  twioe  that  In  Fig.  3.  The  ainmrnfermiea 
ii  alio  twice  that  in  Fig.  3.  There  are,  therefore, 
2  X  2  -  4timeathanQmbecof  fibraaaoting.  Thar 
are  acting  at  a  lararage  B,  whioh  ia  twice  that  Ui 
Fie.  3,  whioh  ii  r.  Four  timee  the  nomberof  flbiea, 
eaca  let  with  the  tame  aracafe  pnll,  meani  four 
tiniea  the  total  pnIL  Thia  at  twice  the  leretage 
■  4  X  2  -  8  tiniea  the  total  foroa  acting  at  tile 
caotie  of  abaft.  Thia  maT  ba  jrovad  to  be  the 
caae  lor  any  number  of  ainulai  nngi  in  Figi.  2  and 
3,  and  wa  therefore  find  that  the  nalitanoa  dna  to 
all  thetinaio  Fig.  2  ii  foni  timia  that  due  to  all 
the  ringi  m  Fig.  3.  That  ia,  a  ihatt  whioh  it 
double  the  diameter  ol  another  it  four  timea  ai 
ttrong.  In  tha  laina  way,  it  may  be  abown  that  a 
■halt  three  timea  tha  diameter  ia  nine  timet  at 
strong,  and  to  on.—OLaTTOV. 

[55930.]  — Self- WindlOK   Wateh.— I  gather 
_-om  theiollc    ■      ■•    '  ..-._.   _._,__  ._  .._ 

■elf.winding 


„    ;lmtlaanat.  IwaaU,e 

fne,  aak  "  Z.  T.  X."  to  ktndlT  ootMCt  Nqttfa| 
iiat  may  be  wrong  hi  what  I  hnTO  atotad,  aid  « 
lalp  to  oonTlnoe  lome  of  yoor  lea ' 
— ■  --*  nie  patented  inTantiom,  < 


from  the  following  that  tomath^g  taperior 
■elf' winding  morement  defnotedby  "Anni 
p.  103,  it  in  the  market.     Farhapa  -' — 


nrtiinilan.    ~" 
Parpetnal,"  I 


OD  p.  108  ia  Loehr'a  "  Parpetnal,"  hot 
appeanthat  a  watoh  baa  reoenlly  oomemto  tfa. 
market,  which  m^  j  natly  olalm  ereiy  qnallflca  tion 
■ailed  lot  by  (be  term  ^' aelf- winding,"  without 
poleeiaing  any  of  the  drawbaokt  or  imperteotioDi 
bitherto  encountered  in  all  worki  of  that  deaorip- 
\iaa.  In  quality  aimilat  to  the  A.  H.  N.  Waltham 
*     -    -   altothawholebaio,e ' 


»  BtotofodM 

?<niuHi<,'wia;ontapiiau^  asotiattoal,  I  mi^ar 
hat  I  qolto  appremato  the  dftennoa  Mwatn  >i 
'granflng"  and  Oia  "prohlbitioo"  daMi%«l 
rrtlfaaotteriytoDndantand  w^U  "Z.  T.X* 
neant  fn  bit  lataal  reply  (p.  IBS)  iriien  he  iqi  I 
uTe  faded  to  tee  the  tme  import  of  the  woadi  k 
he  pUant.  Will  ha  Undly  e^lain  what  ' 
'  true  Import "  f — Ktm.  Do*. 

a5SMl.]— OoB-ICotnl.— "  Nnn.  Dor. 
Bteoee  to  hin,  nnnfntet  goa-mrtal 
or  guoa.  Matal  for  guoa  may  ba 
looppar,  tin,  and  line},  or  It  mm^ 
copper,  tin,  bum,  and  lead),  or  It  waff 
hlllad  &i  Ita  core,  or  it  may  be  caat  itaal 
IT  it  may  be  tteel  (is  atrl^  like  the  Arw 
t  may  ba  Delta  metd  (which  doaii 
ay,  oontain  iron),  <    "  ■  -  -        "^ 

whether  ordinanlj 

rentore  to  think,  notwithttondlng  "  Noa.  I 
emarki  (p.  162),  that  gnn-Betal  ia  a  well- 
ftide  of  eommaioe  naed  lor  manrothnpi  . 
han  lor  gnu,  and  I  again  Tsntoie  to  att  wiih 
■un-metal,  aa  ordlnanly  apokan  ol,  nrwtiJMW  mi 
ran  at  aO.  Now,  oddly  eaongfa,  tb*  Mln  <  r  , 
■J.  C."  preoading  "Nan.  Dor.'a"  (p.  Ufl^ 
1 1  think,  the  true  daaoriptlon  of  gMtw  m  __ 
or  tbii  intonnation  I  thank  hi^— C«|pN^  e  1 
nd iin& or ooppar  and  tin;  and  haaubanC:  lb 
leldandSmaalonat  tothe  qnaliliia,  %a.,da»  rb 
letaL  I  weU  noaUeot  nifatfaw't  jrnI  iA 
nd  tnbtequent  illtainieaiinfiii ;  but  rBoa^W 


I  (1}  meant  by  aikJng  en  p.  S6  U  tha  worii'fe 
really  the  f ant  that  tbeaa  fonr  mttak  m  li 
-"-" — "-■'"    Now,whatInieM*w«*b 


-Drtb  balance,  mainipring,  fto.,  ererrthing  ia  oorreotly  °^P*^'  *^  * 
-  Y™»  proportioned  with  fne  apwedaU^lS  the  popnUr  """  ™  " 
^jTZ    Semand,aadinfbiotobe£«ooetothalawtgoTBm-     ■fLJ^Js'?? 


Halted  together'?" 

Inn-metal,    a  wall- , 

opper,  lino,  and  tin,  or  ooppor  andtin«ahl 
*^__        _i^ — L  -^Qfj^KMa  fovvhy.  ■ 

.  .,_,. . jaintonB-matal,Hil 

npoted  of  eoppw  and  alno,  and  tin  biiig*''* 
tkeaopper,  mth  o       "   ' 


of  tack  in  feet.  The  ihape  of  middle  of  tank  bat 
BO  thflaeooB  00  the  prcanire  againat  the  tidea.  The 
■ami  mla,  £2  4  H  ,siTBB  the  preaaure  pa  aqiiate 
loot  on  any  part  of  t£e  bottom.— GLaxiOK. 

[56700.;  —  8trea«th  of  ab*ftiac.  —  •<  One 
IgMnat*'  mnat  eienaa  my  delay,  a«  my  "  E.  M." 
baa  bew  at  tba  Under't,  and  I  could  not  raler  to 
biainoiy.  U  be  worka  out  ttie  power  again,  he 
wfDBnd  Oat  ba  baa  madeamktake :  tba  Sin.  tbatt 
eoMai  owt  eaefly  nine  timea  aa  ttrong  aa  the  Sin. 
«■.  ImdoaaadenonatiationoftbelMtaataie 
rtnagib  «f  a  ihaft  nriee  aa  the  cube  of  ita  diameter. 
I^  a  Aaft  (Kg.  1)  be  tnoken  by  twitting.    Juat 


J^  /    C  .  /  ■ 


ig  off,  Oe  Sbrm  ore  djriorted  and 


machanltm  of  the  moramant,  byltaTary  ■  , 
predndaa  potaibilitiaa  of  ditarrangement,  while 
tha  procett  of  windiag  ia  aa  poeitiTe  and  tborongh, 
irhatber  the  watob  be  oarrlad  by  a  pataon  ol 
ledentary  baUla  or  by  one  givm  to  more  or  leae 
violent  ezarciae,  tuch  aa  riding,  danoing,  ninoing, 
ka.  No  aatta  how  tarere  ot  oonfinnoni  tha 
notion  of  the  pareon  carrying  thia  watch,  the  main- 
ipring can  nerer  be  wonnd  up  beyMd  Itt  latt 
jtuitBTjaatha  peudalain  will  thai  oaaaa  ila  motion. 
ilui  peculiarity  dtaarrat  ipeoial  mention,  lor,  In 
iddition  to  <ta  aimplioi^,  ila  action  it  abtolnte.  In 
tamer  t^Miimaii  ot  talt-wiiiding  watche*  tha  pro- 
jam  of  winding  waa  made  more  or  lett  nnplaaaant 
lo  the  itBte  <MF  hearing,  on  account  ot  a  peculiar 
ilattering  moremcot  etthe  pendnlnm.  Hit  defect, 
■or  anyebing  appmadiinK  it,  doee  not  eziat  In  thia 
norament.  If  required,  ue  maintpring,  wboi 
{round  up,  can  be  aDWonnd  at  onoe,  without 
remoTlng  any  put  of  the  meohaniam ;  or,  U  ao 
leoired,  the  whole  caie  containing  the  mainapiiag 
Ian  be  taken  out  aiogly  without  dututUng  tha  rett 
if  tba  movement.  Tha  patsntae  ia  ICi.  S.  TOn  dec 
C  .  B  Haydt,  of  Chicago,  III.,  and  if  bit  winding  moTa- 

ncnt   will   do  what  it  aaterted,  it  it  certidnly  an 
mpronmant.— W.  M. 

[66025.]  —  Tmelnr  Orlndatone.  —  Pataat 
Law.— One  ol  tha  objeotiol  tha  reply  on  p.  66  wai 
)o  enforce  and  emphaaite  what  I  had  belore  atatad 

nt   law,  Aa.— that  it  ia 

Illegal,  to  make  and  nte  a 
nrention,  untaaa,  indeed,  one  ia  piepaied 
lu  u»|~—  the  TaUdi^  of  (he  patent  On  n.  277, 
VdL  XXXIX.,  I  explained  that  the  prohibitioii 
danaeinlhe  "  Lettoe  "  bad  beoi  altered,  and  now 
readi  "makenaaof."  It  w«*  alto  pointed  ont  that 
it  ia  legitimate  to  niake  a  patented  inveotion  lor 
Ibapurpoae*  ot  azpatiniKiti  but  not  to  nte  the 

[)np.  10S"Z  T.X."  wrote:  "lagreewith'Non'. 

"~  '  that,  notwitbatandlng  the  windt  of  th*  pro- 
ory  elanae  in  a  patent,  a  man  may  make  a 
itedmaehine  torthepnipaae  of  aaeing  whether 
I  be  improved"  J  but  prsTionaly  (p.  40)  be 
'  ' madart  that  the  prohibitton  clauaa 


,_U.  Thli  compoundealUd  gnn-maUiiia» 
lUymmoead  to  be  di&onlt  to  getofa^m 
mOI^atdiffannt  meltlnn  (tame  wittlMl,h 
boaequenoe  of  the  diSleal^  ot  keepmg  Otm 
ram  voUtOitiag  at  the  he^  which  it  trntm 
a  keep  the  copper  liquid,  an*  all  e«li  el  «a» 
ancee  are  reeorted  to  to  keep  the  aina  bCB  llhf 
ff  and  bdns  lott.  Hot  ao  much  diSeall 
oppw  and  &  are  melted  together.  Now,I 
ut  the  introduction  ot  iron  wonld  add) 
he  diSaoIty  and  I  atill  11'  ' 
eUera  alill  that  gnn-metal  I 
nd  well  known  In  the  trade,  naraE  -._. . 
I  large  or  orraiamtll  qnantitina      ft   P.  BoVK 


vonld  addmlrb 
aeommac^^M 


■t  relen  to  the  back  nnmboi  __ 
iagrami  of  different  trantmiltora— Mca.  M, ' 
65,  tor  inttanoe.— Liz. 
[56093.]  —  Pitch     Qraaaa.-!     deal    M 
'  pitoh  greaaa  "  br  that  name ; 
rfll  mdt  hb  b^nr  and  add 
leigfat  of   tngat    «l  lead,    n 
iitolved,  ahont  ona-flflli  of  bla^  ■mimi  \i 
ig  well  together  until  ooU,  I  ttiDkhani 


hibitory  el 


ing,  wina,  awimn^  01  nuoiinnf 
BATing  uiMdy  ribQwnttia.i  ttia  \icq 


ote  tb*  Hocka  are  not  wihanated  —O.J.  JL 
[66110.]-1UU  BUla.-ThM  an  a 
■opee  for  tampatlng mlU UUt gtranto 
«M,  bntthttola  DO  »ml  EOM  to  im — . 
ueriat  moat  atndy  the  natamofOaMdJk  = 

lam  when  ha  baa  it  at  ttie  dgU  hat  W         m 
aenob  in  wattt-pUn  widw,  iv  thtiMt'        ' 
trtainly  ban  littlatodowlttthamatlK.  ■■ 
lonatKdpe:  TathreafiUMMol«A(*il*»'  ~ 

tTitriol.Soa.of»od*,»ndia«.«<wllB*wJ  * 

I  another:  loa.  mA  of  irtdto  anmm,  ^**  , 

ilta,  and  aal-ammonlBB,  dlMcdvad  tefHtvN'J 
pring  (!)  water.    Will  anof  >««  fMB^  2 

MiAatpaatlbl*effeetan«(  ttM^rtM-  ; 

avaonlfietempaotatBdr  •■P.1L**"W  I 

nllbetobanadearai*,nnljri|i«lto(  ] 

A*eu^«*&\ii.\hadaik:lacMMlMlMMl*l  ! 
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-TmUhb  for  ArMnla  la  Wall 
It.  B.  FoiMt,  In  hli  oritiqiie  am  mj 
ha  kboT*,  WC  "Tba  dm^ast  and 
IT  to  dbHiogdib  ufiDla  from  Mitinioal 

Til*    qoaiT  !■  not  how  to  diitlnpiM 
m  anttmony,  ndtbar  do««  antimony,  a<    ' 
tm  awan,  Ind    a  plaoa  ai  ooloniin{ 

iraU  pap«ar.— J.  Kaur,  Northampton. 
—  Paolnottt  BSni.  —  "ElMtn"  hai 
MO  naithor  a  Padiiottl  ting,  not  aBniah 
uh,  emr  altHmata  ooil  ia  oonneotad,  ti 
tti,  we.  What  Ht.  BottMM  OluabiOed 
wUiMtiDg rtripa,  or  ooUaetoia";  but  tlk 
•  of  the  oonunntatOT.  Tba  coUeoton  oi 
n  not  flgnnd  at  all.— 3.  Bomnra. 
^-Stainbir  Bnokakln.  —  Jf'D.  Q.' 

_  Tant  to  DM  idiiaolaT  u  tl 
Itli 


t  djo  hit  sloTaa 
it  to  MB  ^paola] 
k  ths  baat  plan  v 


_.    _■  the  It 
wlUbetonv 


ihing  that  onr  tbrw  ot  (onr  limea ;  thei 
rbenr  juice  orer  twioe,  and  flnlih  with  I 
tion  ot  nigroaine — a  one  pet  eent.  aolU' 

— OnttisB  Pipe*.— Mr,  Geo.  A.  (F.; 
d  I  an  ihowiog  prettj  olaaiij  that— 
lOi  oni  Jndgmenti  ai  onr  watehei,  noiw 
it  alika,  yit  eaoh  beliaTea  bii  own." 


,"Bto£  iatbalengt^I«n^'),Idl( 
Iks  Hr.  Hudie)  to  tall  him  Uiat  tba' 
la  would  be  of  littw  oi  no  naa  to  him.  ] 
p.  109)  toannrvhiaqnaattonatitatMid. 
neat  to  him,  in  a  gratia  mat  of  way 
uAt  would  M  a  anettmrj  change  in  hu 
Mda  ot  aaiTTing  ont  hi*  ideat.  Am  tbi 
mda  now,  Mr.  Walton  aaya  that  1 
or,  and  I  think  that  ha  i>  in  error 
lika  to  meet  him  balf-wa;  bj  ipoint 
an  I  think  he  wai,  and  tHU  ia,  m  error ; 
I  that,  in  retnin,  ha  will  point  ont  whan 
ai,  aa  wall  aa  mr  method,  ia  in  eaor.' 
•>.-  _-«„  ..-*_  ..  ^  B.  M.'^^in  rattM 


haht.     We  wm  taka 

taiandi.    (I  mn  be  alio , 

lan.)    Aogla  F  B  C  ii  a  right  angle,  ai 


[I  mvf  be  allowed  to  Hfitodao 


biidn  for  this,  yon  mnit  bare  reaiitanoea  in  the  • 
two  laft-hand  opening!,  A  and  C,  or  tha  gahano. 
meter  will  be  (hort-drenited.  Haka  thia  the  mle ; 
let  Iha  two  left-band  openlngi  be  fixed  reaiatanaei 
— aay,  10  ohmi  aaoh;  the  hottom  ri^t-hand,  D, 
the  raalatatMa  to  k«  maatuad,  and  the  top  tight- 
hand,  B,  the  adjoatahla  eoila.  To  gtre  yon  the 
key  to  the  whole  aflait  (free  from  algeba  01  matiia- 
matiea),!  quote  from  "OoUey,"  p.  21B:~"Ta 
tneajun  a  taalatanea  fr*Mt«r  tbui  that  of  tha  ooili 
atB,  themiitaQoaof  Alamadalaaa  thanthatof  C, 
and  tha  iMdlng  at  B  ia  multiplied  1^  tha  ratio  ba- 
tweantham.  Let  Abe  made  landC  l.OOO.orlet 
them  be  In  the  proportion  of  1  to  1.000,  and  let  tha 
readhig  at  B  be  2,000,  than  A  :  C  :  :  B  :  D  or  1 : 
1,000  ; :  3^  ia  to  2,000,000,  the  nalatanaa  mea- 
(ured.    When  the  naiatanoa  to  be  taated  ii  Uu 


C  iter  than  C, . , 
proportion  of  10  to  1,  and  let  tha  reading  at  B 
be  l.thenA:  O  :  :  B:  Dor  100  :  ID  :  ;  1 :  -1. 
Thni,  the  walitanofe  of  A  and  C  oan  be  Tarlad  at 
jdeatim,  nntS  they  bear  aneh  a  ratio  one  to  the 
othai  aa  wHl  enable  th«  ooila  at  B  to  balanoe  the 
raaiataneein  D,  when.  Iha  reeiitanae  ia  found  by 
dlieot  tulfr-of-three."— M.  S.  £. 


nd  length  of  F  C  la  !S[t.  Find  length  ol 
Walbut  Li  in  error  in  rapposiiig  S  B  tc 
>  F  B,  and  that  error  Tiliatoa  u*  whole 
aae  now  the  lUp  to  wblch  Mr.  W. 
I  put  226  for  62£~-bnt  taking  it  a) 
the  raply  ia  (till  wrong,  aa  it  giraa  th< 
FB,  not  of  EB.  The  latter  I  havt 
be.  2S  66ft.  in  length.  I  hope  thai 
n  will  now  ihow  when  my  answer  oi 
in  eirot ;  alio.  It  he  oan  lu^aat  anj 
mon  candid  way  of  getting  nd  ot  thi 

Sbetwera  our  rapliei,  I  wlu  be  glad  to 
xo.  M.  Anua. 
— Traoinff  Tapei.— After  a  number  ol 
tal  trial!  made  yean  ago,  and  with  a 
Inondienti,  I  found  the  following 
all  that   I   adoptMl   it  tot  roac*^- 
Uelt  by  haat  1  part  of  fine  i 
(4M  not  oil,  and,  whilst  stOl  watu, . 
pbitaoftnrpentlne;  allbyweight.  Ai 
M  when  oold  with "    ■^— ' 


ht.  Apply 
bimeh  ol 


>  by  age.— IhuudHTSiuv. 
--'WlMaitatoaa  Brldro-— The  carbon!, 


(66242.1— Selatlon  between  Biae  of  Dynamo 
MldB.]C.F.— To  Wk,  GEOT,F.C.S.e-ThJi  ii  wry 
little  nudentood.  Many  iiipi»ae  that  the  E.M.F. 
daprads  on  the  nnmbar  of  ooil!  and  the  speed  of 
rotation  of  aimatnn.  So  it  does  to  a  oaiain 
extent ;  but  If  yon  hare  no  Iron  in  the  field!  yon 
gat  Tory  little  or  no  enrrent.  Aooording  to  my  own 
axparimants,  wMoh  I  wUl  pnbUih  in  full  shortly, 
aaoh  lib.  of  best  soft  Swadiih  lion  in  the  field  and 
aimatnn  fasrthar,  drirra  at  the  beat  speed,  li 
capable  <d  fotnisUng  two  Tolta  otE.U.F.  The 
current  In  empires  oiooniM  is  dedded  by  tba  slisd 
win  employed.  For  instance,  a  dynamo,  whlA 
weighs  lOlb.,  wound  with  71b.  of  No.  16,  B  -  lU 
ohmaon  the  fields,  and  with  60s.  No.  20,  fi  =  0  6, 
total  B  -  1-84,  has  an  E.M.F.  of  about  IBS  ii 
3,000  rers.,  and  giTM  a  euiient  On  shott  oinnit  td 
about  10  ampSrsa.— 8.  Btnrown. 

[66260.]— Xnsina  Kakinr  at  Kama.— Uake 
thebedfdataof  solidstDSlnallmaBDS.  BaapeetinK 
tha  dinMOsions,  w«  agreed  that  lengths  of  rods  and 
oentres  of  motiona  uonld  be  halved  azactly,  but 
that  dimensions  for  strength  would  haTe  to  ba 
gnaterthao  half,  which  dimisiona  rtiould  be  taken 
Si  daUU.  Qo  on  wltik  tha  oylinder  to  tha  new 
dimenalons  glTan ;  witi  for  ths  bedplate  pmpate  a 
block  ol  mahogany  not  Isaa  than  2In.  thlok,  mon  It 

fsu  chooaa,  and  measuring  lOD^ily  3tt.  m  length 
y  Sin.  wi^  Plane  it  toapaiMlel  thicknaaa,  and 
aqnan  on*  edge.  Draw  a  oentte  line  down  ita  face 
with  a  gauge  laid  agaloat  the  aqoared  edge.  Draw 
tiie  csnbe  tin*  of  the  ^^indet  across  at  a  distanoe 
of  about  l|ln.  from  coe  longh  end,  and  tromthance 


_,.    uthequmst 

m  eofl,  and  wants  to  make  anoUus  like 
)lsit«^ot  gdng  about  it  istoocsmcct 
h  eiiam  mh  a  constant  batteir  and 
If.  SCT.  It  giTsa  20*- ramoTC  the  6-ohm 
■srt  sMBdnl  Iwgth  ot  win  imtil  a  d*- 

■"' *--■— u;  than  the  win  AiMTtsd 

a  toO.   JfyoaBssIha 


I.^. 


•  edgaa,  sinoe  If  tl 
the  engine  waa  fitb 
the  icnwswanldl 


noulding  wsm  wotkad  bMon  tb 
up.  It  would  get  ditty,  and  tb.  . 
mon  likely  to  split  tha  grain.— J.  I 
fMSOSO— Blowplpa  Patoolram  Xainv.- 

Wtad  toMGM    0(7-         .-.-.-... 


le  toDowing  w<ud!,  "  I  bc^ere 

deal  ODold  be  done  with  a  petroleum  lamp ; 
ring  aarar  tried  ona,  I  ahall,  m  Bonel&s 
ass  It  by  han  ("  The  Blow^pe  In  Chamisfay, 
lie  field  ii,  therefocn,  entfrely  befis*  yaa 
ondent "  H>  8. "  ("E.k.,"  No.  I,0U, pws 
a  no  atks  basyet  dsacclbedsQoh  a  lamp,  and  1, 
.  shall  be  ray  plaaaed  to  hear  whM  nsoUs 
dns  from  this  Ump,eqieeiaDy  in  using  bodo 
a  reagenl  Aeorading  to  us  custom  whkli 
the  "£.M. "  luoh  a  uniTersal  faTOurit*  in 
,  Qennany,  and  *ll^^^^l»,  I  sand  the  sketoh 
lebolenm  lamp  Slot  me  some_T«an  ago  tat 
ly  my  friend  Hi.  Frank  P.  WiSBama, 
nagat  of  soma  lain  matallurgieal  wods  In 
y,  Walea,  and,  I  bebtre  dedpted  and  made 
self.  He  is  an  old  Ftdbeig  atndent,  and  a 
!  fii«t-iate  ability.  A  laM  dtanipOcsi  *i 
.  will,  no  doubt,  BufBce  for "B,  S.'s"  eon- 
don.  ThedottedUneeahowthasectioiiofa 
I  tnba,  which  Is  oairied  through  the  cantae 
amp  to  Its  bottom.  This  tnba  is  perforated 
large  large  Tortical  dits  laaching  naari  j  to 
torn,  giTicg  it  the  appearano*  «  a  ssriea  at 
■  arohaa.  Through  thcsasllti  cotton>wool  is 
with  a  knitting  needle,  oi  dmilat  instn- 
mta  the  lamp  Ulooaely  filled  with  It,  exaapt 

rt  of  the  oentn  tube  [at  a  in  the  Fb.V 

•v-v-u.'- "Sa  platted 


is  iSt  Taeant  for  Uie  bottom  of  tba  ^ 

I  hang,  and  inok  up  the  fluid  paratSn  thera. 


r  iha^  for  raply  to  query.  I  can  te*  by 
[  tha  way  to  make  band  part  id  boilK, 
not  quite  understand  how  nnboxismada. 
it  suitable  for  a  ooal  fire.  Would  this  be 
lough  to  work  a  aawing-machlne  ?— A  Nnv 

2.1-Uftin(  W«tar.-S00lonsin24houn 
X2MQ  _  4a7ib  psrminule;     *^^    "    "' 

■  1  '27  horae-powai.  This  allows  for  a  loss 
third  of  the  power  thtoagh  friotioii.  AIlow- 
lal  pump  barrel  to  be  25  par  eent.  laigw 
a  thsonucal,  the  buokets  will  sweap^at  caA 


eUcaL  tha 
,^onbIo 


inches,  snppodng  the  twelm 
to  be  six  up  and  dx  down.  It  twelre  19 
drc  down,  multiply  by  -j-  Instead  of  — . 

le>aetiDg,  the  Tolume  iw^  by  bucket  will 
that  swept  by  a  single- aotiu  pump.  Of 
be  diameter  inll  depend  on  the  langth  of 
The  ai«a  of  bucket  multiplied  by  Imgtb  at 
rill  equal  iiie  TOlume  swept  by  bucket  p«c  ^ 
-Qlattok. 

3.I-I0  Kr.  ■.  BavM,  Oorentry.- 1 
luiie  tha  motor  for  about  two  houra  on*  i»j 
It  is  made  from  Inatruoliona  given  In  tlw 
"byKr.  Chaster.  Will  yon  kindly  f^vann 
laat  to  wa^  ^  wRonaaiun  ^o ''^^i^'^^^ 
\Bsn^l<ff  tfQa<A'SDS«»'tei>n*,Vi^  «»«|*- 
Lij^no^att-a*  *«.  *«tJfv^S;^i 


IHSUBH  HZOEAinO  ABD  WOBLD  OF  BOIZHOKs  No.  1,M8. 


EKOLISH  KIJOHANIO  AND  WOBLD  07  SdENCK:  No.  1,018. 


177 


i-l— Tslaphonn.— Tha   Looluclif  btttra;     A  fiimd 


.  the  Falbr  u  oftan  rabrtitatad.  I  thin] 
itnnted  lolntion  of  ult  might  ba  oMd  wit] 
in  plua  nf  ralphnrla  uid  ;  bnt  ihoold  lit 
ioiuot  othenonUiBrabjsat  i  It  w.  It  wonli 
■o    "  eipeiuiTe    or    troablMOmo." — F 

<.]— CltroBla   Oold   In  Hakd.— I  Iibti 


thricaadar-  The advioa "  0»  at  Labon' 
— Tiz.,  cod-liTar  oil,  iron  toulo,  ftnd  wate 
IB  ig  tho  beat  ha  oould  hare  got,— B,  So. 

1.]— Talephona  SyatMB.— I  find  the  fol 
unngemeiit  woika  adminbly,  and  bar 
moceaataUr  with  aa  man  j  aa  twalya  itatiOD 


naani  the  bridgv,  aUoKing  a  ipaca  ssar  tha  door 
wbavethabara  aie  laft  onoaTaied.  A  cnnent  of 
air  la  qnicklT  act  m  in  aoma  boilara,  whioh, 
althoodi  langtbwuoB  tM  time  ot  gatting  up  tlaaiD, 
pnranta  Um  mKike  aoiiiIiiK  oat  of  tna  fira-door. 
A  fiiand  who  haa  a  amall  lannoh,  and  who  wai 
trouUod  in  Bi»  tama  war,  bf  mj  Mcomnendktiaii, 

IDt  oTar  it  aa  (ollowt :  &  naea  a  pair  of  ballowa 
ttad  with  a  non-ietnin  Tain  in  tha  dalivei;; 
tbiaiaoonpladbr  apisoaotatoat  rabbatpiM  to  a 
■top-ooek  in  tlia  ateam  apaoa.  Bj  working  tha 
bellowB,  air  ii  pumped  in,  and  paaaal  ont  b;  tb* 
ordinuT  blower-jet  in  lie  ohimner.  The  ataam 
apaea  aoti  aa  a  reaarroir  of  air,  and  a  Tsiy  little 
jet  at  thebloweTietanp  enough  draft  to  ke«p  tha 
■moke  paMing  thraogh  thetabea  lutaad  ot  oai  at 
the  flr^DOT.  Steam  u  got  np  mneh  quicker  too. 
Ot  oooiee,  long  before  then  it  an;  itMm  ttie 
fannel  and  tabea  are  hot,  Knd  the  beQowa  an  not 
needed  to  force  the  diaaght.  In  the  oaia  of  a  lannah 
in  whidi  originally  the  exhaust  wh  in  the  tonnel, 
bat  which  wai  ■nbeeqaButly  fitted  with  a  flondenaar 
to  maintain  the  draught,  aa  airangement  eqtdva- 
lent  to  a  bdlowi  wta  worked  oS  the  engme  to 
■apply  air  to  a  large  low-preaanre  'Jet  In  the 
ohimnay.    Thii  alio  £ai  anawaiad  wall— Istktu. 


[MSBfl.  ]— laoMid— awtt  Lftmp.— In  the  Bnt 
aoe,  eleotrloal  power  la  ueaannd  In  ToKi,  the 
odnot  ot  Uia  oorrent  in  ampina  by  the  diCannoa 
ne  beating  in  Inoandaaoant 
0  the  OBRant  naMed,  aa  tha 
natanoa  ot  IneandaaeaDt  lampa  Ii  high  ;  it  low 
leronoa  ot  potential*  ia  oMd,  tha  onrrent  will  he 
«U :  hanea  the  heating  wQl  be  moA  amallai  in 
oportion,  and  the  lamp  win  not  be  IneandtMant 
ridcotly,  in  ordwto  g«t  iDtandeaeaaoa,  tha  oor- 
ntawtbainarwaad— that  Ii,  the  diltnana*  ot 
tentiala  nnut  be  greater.  It  la,  thacetom,  arl- 
ot  that  the  diffennaa  olpotantubmoitbBgnat 
oogh  to  tand  a  corrent  ot  aoffidoit  ibawth 
rough  tha  lamM  to  eaaaa  iDaaitdaaoanae,juur «• 
!_. jj  lampa  ii    "'  " 


Mof  potantiab 
— J.  Hunm. 


it  hirit 


LttmarieaDy,  Ik* 


ton  mnit  be  cu^ol  to  obtain  a  goo( 
^eaohitation.— B.  F.  S. 
U— Sepairlnic  Boilaim.— There  ii  m 
fficnlty  in  repairing  a  ihot  hole  in  a  boiler 
the  caoie  tor  admiratiOD  in  tha  caae  th 
mentioDi,  in  my  opinion,  adiea  not  troa 
'  the  repair  wa*  nude,  bnt  ttom  the  tao 
wai  done  in  the  taoe  ot  an  enemy,  «bi 
heaTT  flie  from  tha  Araba.  Bapairing  aha 
a  bouer  ie  a  niy  timple  matter,  aepedall: 
wQn  tor  a  paddle  bo«t,  wUoh  alwaya  oaa 
1  low  pre«nre.  Now,  to  pnt  the  matta 
no  donbt  tha  plan  adopted  waa  a«  fdlowi 
laMa^of  the  ihot  through  tha  boilKidat« 
aean  two  jagged  holaa ;  through  theae  th> 
"  — *■  oot  watty  quick,  ao  that  then 
off  tha  ataam.  Twi 
.  a  Uttla  larnr  thai 
«  procured— poattbly  me] 

b^  ''*1^  np  in^a  and  the  othar  one  oat 
lb  paaaing  through  the  two  pUtea  wooli 
em  together,  and  with  the  aid  ot  oament  o 
.  and  hemp,  or  any  other  matarial  handy,  i 
uld  be  maile— the  maohols  giring  egreeab 
1  holding  up  iniide.  I  have  repaired  ibo 
avea  a  rnder  way— vie.,  with  thick  pieoe 
sr  bolted  together  ;  but  not  in  the  taoe  of  ai 
actually  &rtD||F  on  ni.  Where  the  poio 
,  wai  uifl  coolnen  of  nndartahing  ench  i 
■ith  mo&t  likolj  few  toola  and  applionoo 
dcr  a  heavy  nre.  Daring  rirer  uhtini 
carrying  low  preaaurai  were  repaired  u 
latancea,  and  the  eteamer  again  ready  ti 
r  plaoa  in  tha  flghtinK  again  In  a  few  hoar* 
'tr  between  the  North  and  South. — LmoiA 
1.]— SpoUad  HaBstiTe.-Soak  the  pUt 
ng  tune  in  vary  etroag  aolatloD  ot  hypo 
I  ot  aoda,  which  will  moat  likely  nmora  it 
mred  very  bad  caaa*  in  thia  way ;  but  it  i 

0  good  a»  il  the  acddent  had  narer  hap 
ao  take  care  not  to  let  it  happen  again 
i  way  to  make  mre  that  a  negative  ij  dr 
•aa  the  fingers  lightly  onrlt:  if  it  teef 
U  will  be  right :  hut  it  there  ia  the  aUghtat 

eeling  aboat  it,  yon  will  print  it  -* 

""--  ■- -'MB  not  ramoTe  il    *— 

1  cyanide.— B.  j 

4.]— ICloroBoopioal- KonatUtf  flpnta 
ha  apata  with  a  glaaa  rod  on  to  tlu  gla* 
d  put  on  cover  glaaa  by  the  nlual  neUod 
te  a  clean  glaaa  rod  and  pnt  a  drop  or  twi 
■taining  liquid  (Beale'*  carmine  orgentiai 
tt  tha  eif^  ot  the  covarglaM,  and  by  capillar 
on  the  apata  willbeatauedm  afew  minate* 
wed  with  aaphalta  and  will  keep  tor  i 
To  make  it  permanent  ia  more  difBoult 
oommenda  the  addition  of  camphor  water 

1  add,  or  Paciui'a  Bolnlion  in  the  lam' 
aa  the  atain,  and  later  xylol  balaam  haa  beei 
B.  Bo.,  Plymouth. 

B.]- lAnnoh  BoUer.- The  reaaon  why  i 
I  heat  ttom  the  fire,  when  Bnt  lit,  la  ah 
^  the  tabea  and  the  cold  water,  conee 
Uian  ia  no  waim  air  to  cauae 


— "In  the  Dark"  muat  not  ezpaot  to  get  the 
E.H.F.  raqnimd  tor  hi*  lamp  it  the  aella  leak  into 
MMh  other  (whioh  redncaa  the  BK.F.  to  that  ot 
one  cell,  bat  givea  mora  current)  i  and  I  ahonld 
advise  him  to  tniy  flat  earthenwuM  ooet  (in  place 
of  the  old  one),  or  el«e  he  aan  make  each  oall  a* 
folIowB.  Two  boiea,  one  to  go  ioaide  tha  other,  ao 
aa  to  leave  lin.  at  the  aidea  and  bottom,  whieh  ia  to 
be  fiUed  ap  with  meltad  pitch.  Tiro  good  eoats  ot 
Brnnawick  black  ahonld  now  be  given  Inaida  and 
outaide.  The  oella  ahould  be  icrewed  togethw  and 
white  leaded  at  tha  Jointa.— Aocniini.uvB. 
[68379.1— Blohromato  Battery  for  Ughtiiiv. 


of  tike  negntivB  alonant  than  of  the  , 
conieqaently  eaoh  of  yoar  oelhi  will  ici^ain  two 
carbon  platee  with  the  line  between.  Thia  will  be 
20  oarbonB  tor  your  10  zinoe.  In  oonpling  np, 
begin  with,  say,  the  cell  on  yom  left,  connecting 
Ha  lino  to  the  two  carbona  In  the  next  cell,  the  two 
carbons  in  eaoh  oell  being  Jdned  to  eaoh  other  by 
a  short  loop  ol  wlr»  between  tlw  terminali.  Con- 
nect all  tha  oella  In  this  way,  the  tine  of  eaoh  to  Iha 
carbons  ot  the  next.  This,  II  oorrecUy  done,  will 
leave  the  two  carbons  vacant  In  tha  uell  yoa  begin 
with,  and  the  zinc  vacant  in  the  cell  you  lean 
From  these  yoa  lead  the  wires  to  your 


),  the  10  cells 
B  two  osibonstor 


in  the  found.  A  partial  remedy  consists  ii 
'  Iha  moks-box  door,  and  by  barain) 
a,  to.,  in  the  box,  warm  tha  tnimal,  am 
vp  a  primary  currant  On  the  moke-bta 
isg  doasd,  tit  pall  ot  Iha  fatmeS  will  help 
AaotlHi  lemedr  b  to  Mttit  the  Bie 


pLataa.  The  celle  lealdng  into  each  other  will  not 
mnoh  matter,  so  long  a*  they  do  not  leak  oat.— 
BoBinn^. 

^3S3.]— Tho  Sow  Station  at  Birmingham. 
— The  above  action  covers  an  area  of  12  acias. 
Then  an  aann  through  lines,  and  several  hay 
aiding*.  The  total  length  of  platforms  exceed  a 
mDeand  aqnarter.  Then  an,  Uke wise,  Svetigttal 
oaUrUithe  urgeetof  which  rrqaiies  aeven  man  to 
attend  to.— H.  7.  Bvnvai. 

[S6386.]  —  SlmttlOB  Oompreaaad  Teak.- 
Answer  to  qoerias  1  and  3— bestPereian  boxwood. 
Beqaisites :  Coloor,  tonghnaM,  weight.  TeaJi 
oompreaaad  will,  no  doobt,  reoelve  weight  and 
closeness  ot  grain.  In  a  tew  oaaee  only  an  shatttea 
now  shod  with  iron.  A  few  foieigD  wood*  an 
naad  bealdea  boxwood  tor  Iha  pnrpose ;  bnt  we  an 
not  anite  ont  ot  boxwood  vet,  ae  then  an  2.000  or 
3,000  tons  in  Liverpodl  at  this  time  which  oonld  be 
bought  at  a  muchloweir  prfoe  than  in  iOrmer  years. 
Aooatocmpnaaed  teak  taking  the  plaae,  it— wall, 
we  ahallsee  whatweaee.- Saimix  Hakzb. 

[UeSB.]  — Kotor.— What  battarv  an  von  using  f 
It  the  motor  slarta  all  right  and  alankana  attar- 
warda,  it  is  the  battery,  and  not  tha  motor,  that  Is  at 
fault.  What  do  you  mean  when  you  say,  "  When 
the  batterv-onrrent  ia  divided  betmen  the  arma- 
ture and  fiald-magnet,  the  machine  will  banlly  go 
ataU"F  Unless  the  current  doea  divide  itself  thus, 
the  motor  will  certainly  not  work  at  alL  — S. 
BOTi«:(E. 

[6038S.]— Inoandeaoant  X.>mp.  —  Termino- 
logy wnng.  Then  is  no  iach  thing  as  a  60-volt 
lamp.  A  lamp  can  have  GO  ohms  raaistanoe,  and 
require  a. currant  of  1  ampere  to  light  it,  which 
wUl  require  an  electro- motive  force  of  50  volta  to 
prodaca,  since  the  current  ia  equal  to  the  electro- 
motive farce  divided  by  the  resistance.  Henoa  It 
is  imposrible  to  light  a  single  lamp  having  a  resist- 
ance of  60  ohms  with  an  E  H.F.  ot  leas  thaa  60 
volta,  just  in  the  same  way  that  you  oould  not  ex- 
pect to  melt  lead  (which  requires  a  tempnatuM  ol 
nearly  600'  Fahr.  to  melt  it]  by  holding  It  in  a  UOl 
over  a  boiler  fall  ot  boiling  water  (temperatutelU 
lo  maltai:  how  big  that  boiler  wen) .— a.  Bonovi 


[66390.]- Beamer. -Qui  friend  "  Beginner  "  Ii 
thlessly  tryins,  I  am  afraid,  to  do  an  impfrMl 
lity.  Snppoaing  he  could  get  the  cutting  edge  to 
san  out  the  hole,  it  would  not  be  even  appraxl- 
stely  round  or  true  ;  and  tha  plan  he  haa  tried 
aselBsa.  It  would  be  far  better  tor  him  to  get 
e  steal  blade  ot  the  reamer  made  out  to  tha  pro- 
I  width  at  once  I^y  a  smith,  and  do  the  job 
operly.  <■  What  ii  worth  doing  at  all  is  wwth 
ling  well."— Iwicu.. 

[66391.]- Haydon'a  Onttor  Bar.— To  "  Bklli- 
BB." — I  think  I  kiLow  abont  Haydon's  outter  bar 
much  as  anybody,  except  himself.  I  was  grieved 
hear  from  a  trlnid  aone  time  ago  that  "  D.  H. 
."  (that  is,  D.  Hajdon,  of  auOSotd)  had  beas 
ruck  down  by  illnea*,  and  waa  unequv  to  doing 
iywork._  I  use  his  bar  oonstantly  tor  tha  haatiaaE 

id  would  not  be  wilhout  it  on  any  account-  It  ii, 
mycfinion,  the  beat  outter  Iwr  that  I  evai  hw, 
id  I  have  scan  moat,  and  have  made  nan 
jietiea.  The  whob  thing  Uea-Uiat  is  to  ■»,  B 
ID  have  a  real  Haydon  bar  (and  Uum  have  Mtn 
any  spurioua  ouee  of  improper  angle  and  unsnlt- 
ile  height),  in  the  mean*  ^lied  foe  grinding.  I 
u  tha  first  to  snnwt  this  to  "  D.  H.O.,"  and  bo 
ndemned  my  plan  uttariy  at  flrat;  but  anbaa- 
lently  wrote  to  say  that  uj  method  waa  the  oah 
ing  wanting  to  make  hia  aoaanment  ot  ttoefc 
id  onttar  a  oomplat*  mcoaa.  I  do  not  go  to  Oe 
tent  that  ha  did  (d  Ddag  aU  Uod*  of  oatten  in 
e  bar.  I  reatriot  mysalt  to  one.  or,  at  moat  two 
viz.,  a  gouge  tot  wood,  wiUi  a  ehieel  wy  aaUom, 
id  tor  matM,  eay,  cast  iron  or  wroug^  irco,  tha 
ol  with  bant  angle  ISO'  for  rooghing  out.  lliaM 
nothing  like  It^hat  I  have  aver  mat  with,  and 
ith  my  method  ot  grinding  you  can  go  to  won  in 
e  dark.  The  last  sentenoa  ot  your  query  abowa 
at  yon  are  in  want  ot  more  light,  whuh  Tshall  be 
ippy  to  show  you.  I  axplained  tlie  grinding  yean 
[o.  Vol.  XIV.  p.  *U.—I.  K.  P. 
[66361.] -Haydon's  Onttor  Bar.  — "BalU- 
aa"  ahonld,  at  any  nto,  be  prepared  to  ooaiquer 
a  diUcnltias  he  maata  with  in  tha  on  of  tha 
aydon  cutter  tiar.  Every  leadar  of  the  g"«"— 
BOHAVio  will  regnt,  aa  I  do  mjvdf,  thatth* 
aU-known  initiala  of  "  D.  H.  Q."  an  no  loogm 
an,  owing  to  an  illnaaa  of  the  aevareat  cfcaraotar, 
liu±,  it  is  to  be  feared,  will  ponanently  inoua^ 
tato  that  clever  and  praatuai  meohanie,  to  wlu>m 
mytalt,  like  many  others,  owe  so  much.  Hano*, 
itha  toater- parent  ot  the  cutter  bar  in  quaaUon, 
leel  in  daty  bonnd  to  n^y  t«  the  above  query. 
t  the  aama  time,  I  am  tau  to  contaaa  that  I  never 
ooaaded  in  usuig  the  bar  to  the  same  extent  aa 
a  inventor,  in  whoae  akflfal  hand*  it  appeared 
.patda  of  anything  and  evs^thing  icnept  iatide 


orkihop,  an 
an  oroinar; 

pie  of  the  cninng  amum  oi  uie  iieub  noei  toois  la 
■•olutely  correct,  if  they  an  rightly  ground  and 
a  bar  is  tightly  made,  they  shonld  even  ba 
.pable  of  a  deeper  cut  than  tha  solid  tool  shaped 
id  STOund  by  rnla  ot  thomb.  Were  the  ban  bee 
.pable  than  a  solid  tool  of  equal  siia,  "D.  H.  G." 
Duld  have  ohacked  it  into  the  rabUah-hea|>.  In 
dar,  therefore,  to  qoality  thisbar  for  workshop  nia. 


'  the  entten  at  the  shop  grindstone,  wUh  eoma 
adily  adjuatoble  oontrivanoe  whioh  any  crdlaarr 
orkman  eould  mako  and  oae.  AU  thatisneeeaaiy 

rthe  purpose  is  a  block  of  wo"'  ' ' """ 

liar  trough,  or  top  bare,  of  tin 

ling  ezBoUy  thick  enough  to  give        ,    ,       

ice  BDg1e  to  the  two  lower  taoea  ot  tha  outten  ; 
it  daring  this  proo«e  of  grinding  the  ontter  is  to 
I  pushed  up  in  the  allng,  ao  aa  to  stand  above  the 
ank  ot  the  bar.  Hence  It  is  generally  necessary 
cat  down  a  little  tha  edgea  of  tha  watar-brong^ 
Iwaren,  ou  which  the  SHnding- block  ia  to  teat, 
a  heisht  ot  the  Utter  being  faniLd.Vn  Wal,«B&. 
ahaMh.tta'*>^dii'iaa'W«»\oi*.'iaMi\*  ■«"^^ 
pin  ttn  iant  "^iKna  H«A«A  >n  a- "iw*^  ™  **": 


mmAa    ai«   oMiiMssfc   Vr  ^ 
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!■  to  piuh  tha  cattoi  op  &  llttli 
tUiwW  ^     '  ■■■■_  ■•- 

not  tha  laea 


w  block.    I  mftf  ob«wt« 


u^    b«t    tba    front     .  .   . 

BMtuig  of  Om  two  lower  uoai.  Ths  Uttar  ue 
to  tta&B  S°  with  tba  TCTtial  liae,  not  the 
tent  tdge.  Anin,  the  foliawing  edge  i> 
to  be  ■>  pUoM  u  to  be  neiflj  MnQel 
with  tba  rarlue  of  tha  wtak—i.t.,  u  neulr  lo  u 
will  an&ble  it  to  BMftpe  ft  "hitofain,"  towUdiitia 
IkUe.  If  etther  adse  ii  ■hupor  than  the  otiier,  it 
la  t»  be  the  lekdins  one,  not  ^  f  " 
%  nja  both  aie  oT  eoiul  a 


*  fidlowar.    Bnt  u 


k  Tula  both  aie  of  eoul  ahupuM.     

the  tool  fa  not  to  ba  pUoad  "aindaa,"  ascaptforft 
nn^  out ;  and  ercn  than  It  win  do  tar  better  it 


Oefn 

■Bgle  _ 

thKtif  he  hM  menly 


bUoiriDK  edge  ia  pltoed  »  Utile  towwrda  p«nJ- 
n  wia  tha  WMk.  For  nnani  aliding  m  front 
>  of  I!tr  wm  bo  fotmdlhe  bMt->.<.,  »  plus 

he  haa  menly  bonsht  s  Eavdon  bai  ■ 

»an  OKUnan  tool,  irithoot  raadlng  n 


URAirSWEBfiD    QUBKIBB. 


tiy  can  for  Iht  irnrJU  o/l/uir/ellon  am/rtftKoi-i 
Blnee  DOT  Uat,  "Olitton"  hureslisauCM 

mi.  iiDMifimBOTEU'-ToIIr.  Fner,  p.  filT 

KOS.  CapoUBlut.— To*'IiLTlct«.*K7. 

WIS.  Biui  OmClaga.  MS. 

WT9.  Cntttaif  boo,  ng. 

JSM.  AitUdil  lUaniM,  SI8. 

SSSS.  Bnk«r*niin,«8. 

»87.  IntenulBtditumafB^taT,  EM. 

WW.  nw«ibktMiDCNiuD,BSS. 

seos.  BnuU  Tuou,  GtS. 

WIS.  BtaunLaoiKifa.    To  "Tortn/'Sn. 

WIS.  Tmnmr  bliu*.  SK. 

UIB.  !<.  and  aw.  EbcIiiw,  638. 

tno.  Xl«atiie  Salli.    To  "C«iib«Saoaada,"  I 


ptlndpte  of  the  thiiWi  na  ia  nua  to  g 
•ad  to  fail  in  naing  t£s  tool  to  the  beat 
Olharban,niohaiTangja'i,an  exoall 
waT,  and  aie  DOW  i<aij  widely  known  an 
Witt  tbaae  tlieie  ia  far  leaa  tronhle  in  grindiDK 
took.    But  Hajdon'a  baata  them 
nrind^  ia  giaaped,  beoanae  70a  v 
tool*  to  do  an;  ant  of  wotk,  and  1 
mttinff  edfaa,  wluoh  an  both 
" Tot— O.  J.  L. 


SOer.  J>jatmo,i%. 

SOBS.  Enlfe-Gl«uiii.„  __  ,    _ 

8090.  Sell-Lnbriwtlng  Baulngi,  41, 

■on.  AUeringDyniuno'— ™"' — 

KM.  ItoD  Bmk«  FJpc*. 


Enlfe-GleuiiDK  tbchinr,  41. 
Sell-Lnbriwtlng  Baulngi,  41, 
*"-rf"ff  Dynuno  lot  Kallag  Pupoaea.  4 


BUI.    BikkCUn,  41. 

tlX.    Xngine  and  Boiler,  41. 


rSeSM.]— Kedloal  Sattery.-Ara  thej  ehloiide 
jji n-i,    ,. •■— itheohlorideteqniroa 


lesta.    Tfim  duras  ^thai  with 
duorida  of  ■fcui  -_  K  BaoADBKS^. 


[tMPO.]— Hajrmoniiun.— From  the  wording  of 
thlt  qnarr  It  aaemi  tolanUy  olaw  (hat  tha  qnailat 
la  not  weU  aeqnaintad  with  haimoninaia.  An  in- 
atraaant  Sft.  long  might  Jtutaa  well  hare  the  r«- 
gnlatian  S  oetKTia,  oiSl  kna,  as  30.  To  make  tha 
teed*  wonid  be  aa  profitable  aa  makioB  torew*. 
"'W<irtiogIIaa"ihanldbQT  them,  andttapanon 
_ii_.  .1 ._  ^j,,,,,,^    K nut mSa«t that 


gUEBIES. 

[BM07.]— PaoiOB  Stop  ValvB.-I  h»i 
I, p.  Kob«r  enfflna  to  He  to,  which  a«e  no 
tarn  ii  est  off.    I  hare  f  ued  nlre  to  thi 
^UKt  ;  bat  Mill,  vhm  itaun  la  oat  off,  Uie  tugJna 
InoM  In  motion.  Some  englna  driTtn  ht  then  Ii  > . 


tuthai  ttom  me,  wind  on  wire  aaiDe  «»T  r 
of  olook,  ditto  Witt  other  P.M., but  with  mm 
neMTfit  me.  then  join  and  of  wire*  vba 
winding  in  No.  l?.M.,lo  whim  I  eammi 
F.a— &  thii  right  I  Alao  wonld  h*  ibt  *ha 
■lit  of  lomniatatot  lAkea  on  the  ipladle  T- 
•rlth  nolta  ot  amutoie,  01  with  the  vH* '« 
J.K. 

(W41*.]— To"] 
forhianplTtom' 
mnoh  obl%ed  for 


(Mo.  fiSMOl  and 


eight-    - 


.■„™-=..  , P-  110)   bebeO 

Wonld  nrtical  tmnk  Hulnee  do,  aa  Oirj  w 

[56417.1— Dynamo-— To  Mu,  Bntroi 
vonnd  ue  dynu&o  wBordiBf  to  nmr  in 
onerr  No.  Matt :  when  couieoUa,  I  oaii 
saiTcot  ot  >boaC  one  Bonaen  aeU.  I  b*n  • 
witli  e  soma  on  euh  1(8  of  No.  18  d.c.n.  air 
ol  which  la  Mb.  in  *U,  mmulnre  with  lib.  Mi 
hiT*  eonneeEed  the  two  nppct  eikdi  of  F. 
mMuei  them,  the  lower  tadi  to  thebnd 
teU  whether  tUi  1*  tha  tight  way  ?— P.  Q,  1 


[G«41B.J— Yeterlnarr.—  WU  aoaaa  ^ 

Qnfnqninia,  ele:  . .— 16 

Tine,  nni!,  romlca *i 

LIq.  farrL  dialyiat  eg 


by  tha  letnimi 

ired  by  the  dninlit  ptaputn  to  M  i 
Snine  and  ulntlim  at  boo,  wbki  bdat  r 
lyasd  pioceia,  ii  a  neutral  and  miidhb  i 
1  will  keep  aay  length  of  time." 
anWiT  randerlng  ia  «aaoDplI^id,aolli 
9  tried  nnnuoaa^nlly  the  aannl  dncfcOM 
tbut.  nne.  Tom.,  aad  llq.  fenl  dlili. 
Lher  llqnot  ot  the  qnlnina  manntaetnnr  il 
lliJyM,  or  bow  ii  ft  dona  t— Abut  Cudm 
Wio.]— Waata  Oil.— I  ijaie  •  qowh 
that  bu  been  Died  lor  an  01tegu< 
ponr  reads*  teU  ma  if  It  la  poerible 


ha  wiU  alwaja  And  Iti ^  _. 

kerboahL  teada,  and  pan.  He  can  get  a  kajboarj 
for,  aay,  20*.,  a  eet  ol  reeda  (6  oett.)  for  lOa.,  and  i 
pan  for  6a.  U  he  will  *»j  whethar  ot  not  he  L 
nandj  with  loob,  I  will  aea  what  I  oan  do  to  help 
htm:  bnt  U  ItiiaqDaatloa^  nonn,  I  wonld  ad- 
*iaa  him  to  wait  nnlQ  ha  oan  afford  the  fun  ajae,  lor, 
■0  fw  aa  30  eotae  ate  oouoned,  he  wonld  do  batter 
to  make  it  into  an'onan  aoondlon.  The  pan  for 
&oeta*eawfllbaabontMin.,and  he  oan  get  that 
fato  a  caM  38in.  long :  it  la  not  worth  whOa  to  pnt 
SO  nada  only  into  a  «aaa  3ft.  lona^  for  30  teed*  will 

and  wHl  oertaJnl;  not  glT*  aatlahBHon  aa  anniloal 
tnatnmuot.  TriiiiiiHimi  Tia  inaHiin  pan*  have  been 
^nn  many  time* ;  bnt  nnlnaa  the  "  maker"  la  a 
good  hand,  it  ia  mote  than  likel;  ha  will  make  a 
mew  of  it,  for  130-  thotoogUj  lonnd  bIim  jointa 
have  to  he  mad*  in  a  aiii|da-row  pan,  bo^aa  anndry 
oSmi apacdal polnb to attcod  to.  By allmeaaabny 
tta  pan,  the  teada,  and  the  ki^a ;  yon  may  try  yooi 
hand  at  the  bellow*  aad  Am  oaae.  FoorootaTaa.oi 
W  reed*,  U  the  amallaat  iiia  that  it  la  worth  while  tc 
make,  and  that  only  fot  a  "  poitable."—FUBaKn. 
[66401.]— VanUr  Indnotloa  OolL— I  do  nd 
.  i«a  that  «tee{fag  the  ooil  in  paiaffin  wax  wonld 
'  taatore  flia  inndatlMi.  I  have  alwayi  lonnd  the 
taft  way  waa  to  lawlnd  at  onoe  and  thn*  nre  botli 
How,  tamper,  and  azpanae,  In  trying  to  effaot  the 
Ofcfaatbyanbdlieet  method.  With  a  new  ooQ  Uu 
i^MiiMring  in  melted  patattn  I  beliere  to  be  ai 
eaeellaait  plan,  beoaoaa  it  oonTorta  the  whole  into 
one  mat*  of  aolld  paraffin  piaotloally.— lariou. 

[MM3.]-SkTlranofr  Sattaty.-To  "Bon^. 
]HL."~-(Ai  lafaning  to  my  reply  yon  wiU  obaem 
that  ozlda  of  maMonr  ia  giraD,  not  chloride.  Tht 
nd  oxtdo  I*  need.  3.  Hie  neolpnate  formed  afta; 
bolIlDgiacf  aU^  gray  ooloiii.  The  boiliiigmni 
U  aonllnnedtdnbe  twl  el  Om  oxide  haadiaap^tarsd 
■ad  ttia  oannot  be  anooawfally  done  in  mnoh  1» 
than  the  time  ipadfled,  if  yon  wlih  to  make  a 
mnah  pa*te  with  the  pcedntate  aa  will  be  of  an] 
Baa.  3.  ThaE.M.F.ofthebatteryparoeUI*abon 
I'S  ToU.— BoBAim. 


pnaial  offi«aa  and  hotel  at  Faddington  Twninn 
midtheBoyalOakand  Weatbonma  Park  atation 
oltba  Qtaat  Waatem  Oailw^y  with  in«and*ioen 
Jaon  am  saar^  oomjJeled.  Th»  mo*t  inptovei 
saoIiaarK  an  anonnoat  mUeMga  ot  wlte*,  ani 
Miyatdf  otltmpt,  will  h«  ■mploTad  in  the  '■"*-"« 
<£%  mbiah  wOffroiMbly  be  the  laive*!  of  ftl  Uni 


'•^™ 


MUl.l-BiohTomat*  OaUa  with 
lorlo  Aold  laatead  of  unlpbull 
11 "  Slfma,"  or  aome  other  gantlnnan  w 


plpa  fai  boDet.   WoaU  aoou  Uad  leader 

ranial,  men  aiDBltnaBd  than  I,  rlre  ma 

liaopiDloau  to  mme,  andobugeT  I  btoloaa  ikelchof 
'alTa  tiuie.— BOKti. 

[Mtoe.]- Preparing:  China  fOr  OU  PalntinB. 
-Wonld  lome  reader  tdl  me  bow  to  pnpire  ehlna  (or  oil 
■alatlw.  ao  aa  ta  loiA  Tery  longh  or  honey-combed  when 
lone  t— CoiBTAiT  Bamna. 

lOMO.j-Snlphu  la  Ooal  and  Ooke.— Will 
ome  one  oblige  me  wtlh  a  laadr  mode  of  eattuntiM  p«t- 
leategaof  aolphnr tn.coal, oobc^ and  otharfoelal  IcaTe 
shanatad  erety  othar  aTallabla  ao 


Da  of  Infomiation  in 


[SMIO.]- 

KaaDatoL 

nRdie  yaara,  whan 
he  other  hand,  '  ' 


-It  la  V 


oalBolatad  It  wonld  then  iHt 
lenawing  again.  On 
>T  patohioc,  at  a  coat 


eoat  ot  £700,  and  would 
.„„_  Intbaaraeaae.  WhitihonU 
bf  patahlag_  now,  and  nna'wlng  la  ali 


I  per  anninn  bf  pateblag  now,  and  nna'wlng 
dme,  taokoning  Inlaian  at  t  par  sent,  ?— Si 

[K411.]— Power     of    Bleotro-]fotoT.-I 

[lttedapiuieU<](fO'matar,  bntamnot  mre  my  calonl 

M  to  ita  power  la  ooixeot  FetbaM  aoma  of  loor  ehli«in| 
Dorreq^ondanti  will  a^at  me  in  the  mutter,  the  oondloooi 
M  tollowi  i—TbjB  totatlng  dnua  La  1ft,  En  diameter  ;  tb( 

mignab  ara  arrfu^ed  —  '*"" '"'"  — " '"*" '-i- -' 

dnmaad  magneta,  Wl 
pnmiunte.  Beqniied, 
the  f ormnla  by  wbloh  t 

[l!64I».l-Flre  for  Braalni:.— Would  any  readei 

Kre,  with  the  Sdltot'i  permlaalon,  a  ikateh  of  dre  fa 
idng  bieyde  fnmee,  ■!»  for  tonperlng  blcyeli 
•priBg.  r— B,  M. 

[e64is.)— Oreen'BBaonomUer.— Wilt  "aigineer 
Dewibnry,"  or  other  of  onr  correaponJenta.  tall  me  hoi 

Oieen'i  Bunomiiar  ?    FlaaBa  t^Ta  ai  tnlt  dataHa  ai  poa 

[iMlt.1—  Bxhanat  Pipe. 
-blind  it  "Ii"le»"wU]ta&  n 

wntlanedin  lait  nomber  bat , 

■■     leanbalttiitel-J,  T.  D. 

Ka 

remnftm/ketb 


iwor    will   ba   I 

H4U.]-Xaamalllnc.-TolCn.L.ucu 
lowed  yenr  Inatinetlocia  [>4MB)  pate  til. 
I  ahore,  bat  ban  not  been  aooeaaalBl  b 
■  gloaa  aU  oyer  the  photo.,  aa  thia  aunt  1 
anal  eollodko  not  b^  pnt,  which  ii  tba 
eoattuthaglBaai  alao  when  mmmtalaai 
d  w^ata^eb.  th^  ha*a  a  great  tnta 
.ooraaraF    Whkhiatbabaatmoantliiia 

M4n.]  ~  Bleotro  Braxlnff.-Oiiald 
Otn    infotra   me  at  a  good  acdnUDB  B 

knaa  on  line :  alao  raoda  and   battxypi 
woiUng  ot  tha  aame  t— C»hooi. 
68414,1— Bheepah In  Bog.— I  ban  bt 
jepakln  hearthmg,  and  eoit  it  to  a  pinv 
dyed.    The  wool  hai  been  died  iplai 

ten  It  u  before  it  «h  dyed  t  It  li  a 
[poaa  InltaprcecDtatate.— GwiDT, 
'M4U,]— Braaa  Plate,-ConUBnytw 
lormalfon  how  to  hammer  np  a  bnai  fla 
■ea,  and  what  tooli  I  ihall  nqnln  ?  Tba 
(bed  nttara,  and  I  want  to  diih  it  aa 
D,  and  win  it  mnadlheedge.— BuwDH 
[SMM.]— Old  Looomotlve  Bnginea, 
m  a  Hit,  giTlng  puticnUra  ol  the  ilac,  ■ 
t  following  eotlnea  ;  Backet.  Uatecr,  Ci 
lit,  PhcaSi,  North  Btar,  MorthnmbsaB 
IgHtlo  [lie),  Uerenry,  Han,  Sampai 
Satfa,   Satni-     " '"-' ''™ 


'j.^?^Jl 


earn,   Vnl 
a,  hUlo,  I 


iu,  lliceda.  Fire  Fly,  Tor^,  Hmlk.  h> 
laik,  Ue^ea.  Can  any  of  your  rcedm 
Uwar  they  bdonged  t  I  may  aad  that  t 
Ithei  the  line,  tha  data,  noi  ttie  maktr, 
e  tut  that  the  mglaEa  are  nnmboed  n 
onld  be  isctmed  to  think  that  they  beloa| 


[6S4».l-  aot-AliValTe.-!  haw  a  be 
whloh  the  air  mnat  not  ezeecd  KMeg, 
have  a  nlre  on  top  ot  ehamber  to  i 

ben  it  nuba   lC9dc«.  Fkhr.     My  pK 


taig  on  the  oonmuitaliar  End,  Uwawlttii 


SMa)A»lllC&>A'II 
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nd  of  omB  l^Df  pmlW  to  t«  of  u  taoDtj  U  mt 

rWbilaBfftlijwltE  bBd  do  tin  oQiti  tatantSstn 

b«  t*M  to  lb*  top  at  ahamtwt-    AlUt  lapi  thoe  u  k  o 
tfoUr  li^und,  ^  IMnk  tlw  lust  ~    ' 

«wliw  Oh  onUds  Unt  don  ^t  « 
I  Uttag  th*  nlT*  ud  nUorlug 


tha  plpo,  Itfunddban 
»nan.    Owlncto  ■  I 

tlnnal  droppli^M  watai  i 


la  UU 


.—Can  U17  fflllov  nadu 


k  ocill«tlao  at  tba 

-I  laia  *  aarnber 
.  iniKkKimswlut. 
Ic  glue  tor  atoepinit  tlie  laakwe,  bat  al    . 
ir  find  rudsr  ot  tha  ■■  E.  u!^  aalrt  ?    ] 

le  foraermui  Silver.— Chi  *Bf  of 


ighl^^au.  n. 

patUie«'  HI 
abxA,  Uicj  an 


[Mi<B.]-Donbl«    BlMtrlo   Balla.- 

hodlng,   Hr.  B.  T.  Lnla  npUod  lo  J.  ; 
w«ki*r>.W'oaUh*ktBdlT  laabatt  mol) 


mp  oat  muU  aliapaa  in 

J  antil  wanCad.  aaa  Uiai 

which  h*a  tnraed  Uiem 
3^7  ffo  greeD  after.  Hov  can  I  prarant 
ace  rrsat  diiappolntmaDt  M  tlia  dot- 
I-lAi  Tooa. 

VldtaiLd  Barlnaa-^WOl  "  Hon 
'HelTcUyo,"  kiodlr  aiT  nbr,  UlbMi 
i(Ktmiudi  bettor  through  bduwrakad 
r,  tb^  ban  beta  taken  o9  tba  Seolcli 

prment  1— A.  Fiaiiuf,  Lluols. 


iln.  ~  objeol-glaa  for  a  mlcnaoowl    j 
«*d«dwith  th*  (TOpiMO,  and  woiud  llki 

atoei]  'to  tut  weak'*  "  S.H.'  I  raai 
I,  like  myMlf,  wsold  bedalMitedi] 
—  -'-    -*—-■-— 'itaSBTKniM 


la  dflftrlr  aad  a 


-UlOB 

s   Waallen    UBtsrl&l.— Whitt  an 

ogaUhiiii;  thi4  from  adolGeratod  aCQjI  i 
Uaatj  blanket  composed  T— A.  C.  Q, 
inr     Cloak    Wbaal*,— WHl    aoiiH 

what  kind  of  machine  la  used  for  ntttiac 
'  eliHka  i    Can  tlier  ba  manafad  la  ■ 
it  I-J.  Dn». 
mlcal— Wh&t   amonnt    of  mlphnili 

la  leqaired  to  conTert  lib.  otT*t«Ui*ad 
Into  Bodlqm  hydnvan  nlphate  1 — Hai 


5f^ 


tenlng'  Flah  Farka  In  tbeti 
U  Hinie  one  klndlr  inform  mo  how  U 
ti  ILah  (oiki  wlih  elMbv-pUted  haodlta 
00  looM  la  oonaequance  of  baring  been 

mtlDK  Fotaah  aad  Kar&eala. 


rneriaUiK'-Voald  aomeona  Undl] 
iliia  proceas  eonalMa  I  It  b  >  mode  oi 
•ollen  and  cotton  olotiia  and  laoa  vithom 
leaianoe  or  teitnre.— B.  M. 
■Itive  Flamaa.— WLat  form  of  jei 
prodocfl  a  daou  that  vlll  ittipond  U 
T  raddenl;  dipping  f— W.  Hoasi. 
^na,ted  Armatnra.  —  Will  Uc 
HDd  ODlline  akclch,  full  >i»,  ahowln{ 
iamiD4t«d  armature  Sin.  la  dlanieter 
.  ihsuld  iheec  lion  ba  for  thla  alia 
^DDshafit    Wbat  sbonldbe  theipaci 


_._ertln.  niaraiaaott  apatt,  ILat  ti  i 
No.  30  ooppn,  Ja  tkat  Iwth.  I  hava  thn 
oeUa  ooaiuatad  to  than  lua  pocooa  pot*  a 
Vonld  aoio  battaiT  povaiba  adTiKbla  I    ^ 

power.eanaed  tb*  platbiiUBoantaelato  go  bl 
vantad  tctulDC.  la  the  battarr  power  tik 
la  thia  eaaa  rbiA  bdl  eanneola^bf  itaal: 
and  Um  win  tlnn  petfa«Ur,  lO  It  It  erldmi 
of  adjaabnent  when  therare  arranged  Inn 
M.U.LBa.a. 

rwil9.]-FllUiw  Saod  Holaa  lA  Bra 
— ITOI  any  anbaeribar  be  kind  aioagh  lolnl 
to  aoldar  op  nod  holaa  or  aor  nnaron  ] 
ahow  op  after  tandas  lun  mllcn,  ooi«t 
ahell,  n>  rolUng  Iaat£arI-4E0>.  Qan. 

[HiKi.]— SaKen«i«tlT*  Gaa  Banu 
of  nor  readaia  gin  m»  aoma  praottMl  tc 
to  the  ralatinadnBtagea  of  the  VBiham, 
( TI  dart  wgaiiataHn  wunara  t  Do  tluat 
on  iiiiiiialii  htat  T  Am  thqr  Bt  tor  a  moa 
hooaa  t  Dp  tbar  blackaa  tha  ealUsg,  or 
plaaad  tn  Uraot  -— .--i— «—  with  a  m 
«hl(b  goai  Into  a  dlaoaed  aUmaar!  Th*  1 
baa  an  anannmoit  at  the  imder  pact  whlah 
tha  light  in  It*  paaaan  dlr«tl7  downwan 
Vanhank  haa  not,  bat  from  irbat  I  h&n  M 
gfn**«blt*t  tight  Abt  other  informat 
genenUn  bomen  from  Uuaa  who  bare 
eipraiaoo*  will  greatlr  obUge—BTUTin. 

[ttUi.l-PniMiftUoa  of  SodlniD.- 
bccB  teT&ig  to  DUka  aon*  aodlnm.  I  hei 
aodiom  carbooate,  abareoal,  and  ohalk,  i 
taba,  Ut.  long  and  Itin.  dlamel*i>  pltwpof 
with  da;.  Bsa  throat  ane  plnv  naaalng  a 
gaa  toblnt  Itt  loor.  Pint  a  lAda  water  . 
then  lAtt*  toma  (CO)  which  bomt.  I  th 
tniHa  Into  naiditlM  tor  a  Irag  tlnu^  k*aping 
Mold  ootlaot no BodlsD.  WoDldu^nadei 
Italled,  and  how  I  could  do  tt  with  tb*  aboi 


[M«&&]-F«par  fbr  O  opytng  Fro> 
la  a  praewi  of  eopying  in  black  any  aombei 
mtaiu  of  mlnola  pcrfoiatloB*  tn  a  prepared 
aor  reader  tell  m*  It  oidinarTtiaaa*  Dtpat 
wuah  la  the  beat  method  to  piapar*  It  ?— I 
rwui.l— VlalonOAllo.— To  T.  LiaLi. 
Sstoo,  TOO  damlbad  tha  TlaloaoaUo  br  01 
making  a  TloUn  a*  near  aa  poaidble  oi  ttie  S 
would  lik>  to  know  the  eKut  thicknrsi 
bellf,  aa  left  b^  StradiTarlm  while  at  big  bl 
oontar  a  favour  b;r  glring  the  eiaaa  of  tha 
OT*r.— J.  Towa*. 
^(UU*.^— Hwoook'B  I>u>Pl£*tar.^ 


Till 


thbplan 


loBgltlalniuiiaBdUBttUBetorTl— IHPJI 


o,  |[n.  thlokl  A  thin  bou  amid  b< 
M  to  keap  tham  ap»rt,  proridlng  thi 
be  metallic.  Ymrapeclal  opioion  oi 
oblln,  ■>  well  aa  all  the  toKgolng 
gland,  I  hare  not  asoeaa  to  font  book.- 

be  Firwheel.^WUI  a  sard  or  gat  fn 
la  puller  raa  well  enoagh  on  va  old' 
rfaced  belt  fl.wheel!  I  wlrf-  '-  — 
h  all  the  later  unprovemenU, 


nther  nainw.    How  woold  bkhiomat*  of 
with  the  ooppa  platea  ?— Faiaa  Bacwi. 

lMiM.)-BmplaTw*'  l.l&bUltr  A 


ving  Sewing  Haohlne.— I  have 
nd  Wil«n  aaniag  ni«hine.  I  took  i 
I  and  pnt  on  a  3iD.  circular  aaw  oa  ahal 
ig  it  for  a  fair  for  grooring,  bat  T  fli 


MOSS  (Brnptmca'  UablUtjr  Aet),  and  peril 
antidpati^  hi i  laat  paragr^h  In  patdng 
qaaraboa  :-'KTMilt  and  aoma  twenty  fella* 
millwrighti,  an  prlndpallj  «Dp(oTad  at  a 
our  amplonr*'  worka,  In  flilsa  or  npafrli 
1 _ii^  ,„j  afmllai '—    ' 

eapedallrln  Unirm 


:    enatoman-      With    th*    late    li 


tit   the 


Waiai 


,  .  . .  biTaiUUr  woAlng  li 
.)»allloaa,andinnuist  eaaee  tht 

ImmaJUala  nparintandano*  and 
wner  or  hie  manager.  Oar  employen 
our  deattnatloD*  with  Inattnellou  thai 
'bat  la  ratolnd  when  we  airln.  Ujr  I 
.1.; — xt.1 kj —    J.  -».^»  daring  t 


I   mpplj  the  power  7- 

lent  for  Bala  Water  Plpo—Coali 

■  oald  do  for  an  ontalde  iron  laln  plp< 
'hert  two  aectioDS  ot  the  pipa  are  abou: 

t  trrrr  time  U>  bath  It  aied  It  eaoaei , 

it  lulf-Booded    with  loaj)^,  iCeamlDg    ttan  beoi  liable  t— the  owsti  ot  the  mUl, 


aerloaa  aeoident  which  T  witneaaed  ;  the  i 
to  proceed  with  the  machlneri  in  moi 
/oremanhad  beenaakedto  atopfotaihoi 
refnied.    Had  an  aocident  actaaUy  a 


would  tha  owner  of  dUI  AkU  bfmadt  Iv  tha  fast 
it  ha  did  not  par  na  wagaa,  Boaaequautli  waaranoHil* 
TantOiaBdouramploTwa  on  the  gioBDO*  that  wewMi 


UUa.l-Omnk  Beadlns.-inil 

ID  ban  had  aom*  apnieua  In  ba , 

leka  or  other  derlaca,  nuh  aa  are  need  In  loova  (thn 
labontWn.ineiaahaad  han  ronnded  aomBa,  and 
I  caada  tram  lltn.  ronnd  Iron]  gfn  a  tallowwadar 
Eev  Unta  aa  to  the  oonatnalitm  of  blotb  naad. 
d  alaothe  Und  of  lathe  for  bireh^iiirtdeof  enakopt 
le  mathod  deeeilbad  tn  latter  Hl«r,  So  lOM.  boot 
taUaablo  in  tUa  taae,  aa  we  ban  to  lean  them  Kt.  Ob. 
ig<nCTall,andthaennkaboBtthamlddIa.  Itwooldbe 
poaaibla  lo  tni*  tha  anuk  op  wlthoBt  aoan*  npp«rt  In 
1  middle  or  near  the  orank.— Torao  Bntn. 
;bs4G8.]— BomltiK  OxyKon  in  HTdroswa.— 
DOld  aoma  r«adcr  taTonr  me  with  a  daaanpUon  of  aa 

perimeat,  and  a  ikatoh  of  aKaiatoa,  ah — ' —  *- 

,  at  oxraeoga*  miy  b*  borac  la  an  a 
drogen^— <&aai.«  SaoraBT 


Idnaaad  to  J.  Fiaioa,  lugler  Hooae,  Dorking. 
FBOBIXK  DCOOcmVL-Bj  "Caaa.  Brimjx." 


».  B-KB4(d.«h) 

[a) 

1.  a  take*  OB  W 

(QBT)(<) 

NOTICES  TO  COBRSSPOlTDBliTB. 

CoaaaoT  SoLimOHata  fi31  byH.  Calmer;  toSll,brC. 
tOMxibai;  to  MS,  br    •' fljrmlngham "   {no  name); 

A.M.(Tei7«iiadpiiiUMn,bDt**ar)  ;  BranU,  Jacoboi 
honrt  not  dahontai  vdl  eonatmatad ;  aenral  ncai 
iwlor  aeoond  aolntkn,  but  BUeknaatJr  aacapea]  1 L.  a. 
Unra  inrialtaamst  bagfriminftill  inottoolalete 
nmuT-  Tk*  beat  war  to  bMoma  a  oompoear  le  to  rtodr 
a  pntdemi  of  th*  baatmaaterai  get  Hilaa'e'' aeH 


U.  Brown' [nn 'good,  haa  lome  poiptaand  Iapl<» 
g)  ;  J.  Bann,  a.  Calmer,  W.  Hewaon,  B.  8.,  end  a 
etkUjaha ;  to  B3(,  by  H  Calmer  (but  Jl  nriatlOBa  not 
TBI] ;  B.  A.  Bennett  (flrat  mon  difHcalt,  bat 
itiotnaatelT  marred  br  tli*  dn^ ;  V.  B.  CvMf 
«r  oltvnlr  plaaaedj  ;  Bar.  W.  Andoaoa,  OU 
omMT  (bat  oolr  Ont   moTB  oorTest,   except  hi  one 

LTlatltB]. 

B,  A.  B.— YooT  an  wrong  aatoaaeond  aolnboatoVM. 
^QtatoaKt,*    K-ft*   """"""i"       * 

X.  B.— In  rettreno*  to  Tour  attempt,  aaa  abon  notlaa 

."B.A.B." 

DocBiB  Piwia.— CoROOted  form  aabttltatad. 

J.  T.  F.— Look  agalo  at  ua. 

OomapaDdvta  ^m    reqneated  to  notlae    dutnga  la 
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AND  WORLD  OF  SCIENCE  AND  AST. 
raiDAI,  MAT  I.  IBSfi. 


BASTET  AHS  OTEEB  XIHBAALS* 

IF  it  ia  true  that  the  waalUi  of  b  nation  is 
indicated  bj  the  magnitude  of  ita  oom- 
ULeroe,  it  is  certain  that  the  prosperity  of  a 
oonntry  depends  mainly  on  tike  varietr  and 
extent  of  its  natural  prodnotions  and  the 
manner  in  which  they  are  utilised.  It  has 
been  stated  that  the  condition  of  the 
"chemical"  trade  is  practically  an  indica- 
tion of  the  commercial  condition  of  this 
oountiy,  and,  to  a  certain  extent,  the  asser- 
tion is  tine;  but  "chemioal"  in  this  con- 
nection is  a  term  of  very  wide  meaning,  for 
it  inolodes  not  only  those  mannfactures 
which  deal  with  earthy  and  other  minerals, 
bat  also  those  which  are  more  properly 
dMignated  metallnigical  indoatries.  The 
witmtr  of  the  work,  the  title  of  which  we 
give  below,  has  already  pnbliahed  a  treatisa 
on  "  Metalliferoua  Minerals  and  Mining  " 
(•ee  p.  S93,  Vol  XXX.];  but  the  present 
volume  deals  with  a  anbjeot  of  even  greater 
interest,  for  it  describes  the  earthy  minerals 
proper,  then  those  which  are  oomponnds  of 
aftrtha  and  alkalies,  and,  noticing  at  some 
length  snch  dements  a  a  carbon  and  snipbur, 
oonolodea  with  brief  aoconnts  of  those  metal- 
lifenma  minerals  which  are  distinguished  by 
the  extreme  difBculty  with  which  their 
metaJa  are  extracted  and  the  rapidity  with 
which  the  latter,  when  nnaHoyed,  unite  with 
ocCTgen.  That,  it  will  be  seen,  is  a  tolerably 
wide  field;  bnt  though  the  work  makes  no 
pretensions  to  be  a  complete  manual  of 
Jtdneraiogj,  it  g^ves  a  sufficiently  full 
MHoont  for  those  interested  in  mining  pur- 
raits  ami  for  the  general  reader  in  aearoh 
of  information.  The  volume  opens  with 
rilioon,  which,  in  one  or  other  of  its  eom- 
fainations,  forms  the  most  abundant  mineral 
in  Um  omst  of  the  earth,  and  shares  with 
O^gen  the  position  of  being  the  prinoipal 
d^nent  of  the  64  already  known.  Silicon 
oomlnned  with  oxygen  in  the  proportion  of 
0i  to  48  forms  about  two- thirds  of  the  crust 
of  the  earth,  and  is  known  as  silica,  the  base 
of  many  more  or  less  valuable  natural  pro- 
dnota.  In  its  pure  state  as  rook  crystel  it 
■tknda  high  in  the  table  of  hardness,  being 
7  m  compared  with  10  for  the  diamond; 
and  though  infusible  by  itself,  with  soda  it 
■nelta  and  forms  j^Iasa.  The  behaviour  of 
iOioa  with  the  alkalies  in  the  presence  of 
lieatand  moisture  has  been  exhaustively  ex- 
sminedby  M,  Daubree,  and  his  experiments 
leave  no  room  to  doubt  that  silica  has  been 
dlMolved  out  of  the  older  tocks  hy  the  action 
of  soda  and  potash,  in  company  with  water 
at  high  temperature,  and  has  been  rede- 
podted  in  the  varioua  forms  in  which  it 
ooonrs.    The  commonest  of  these  ia  clay,  a 

b  of  silica  and  alumina ;    the  most 

n  which  the  diaaolved  ailiea 

haa  been  mixed  with  iron,  copper,  manga- 
nen,  Ac.,  and  under  the  influence  of  heat 
aod  preaanre  has  become  oyetaUised  into 
tnnqiareBt  forms,  more  or  less  pleasingly 
Golonred.  The  clear  white  varieties  of 
qoartt  are  pure  silica ;  but  quarts  is  usually 
ather  "smoky"  or  t^ged  yellow  or  rose, 
tliona^  nearly  all  shades  of  oolonr  are  to  be 
fonno.  Divided  into  the  vitreous,  ohaloe- 
donio,  and  jaspery  varieties,  qnartx  or  silioa 
la  well  known  as  rook  civstal  and  amethyst ; 
as  chalcedony,  agate,  mnt,  onyx,  &o. ;  and 
a>  jasper,  opal,  &o.  The  rook  crystal  is  the 
auanal  of  which   pebble  apectaolea  and 

for  qptiaal  instmmenta  are  made,  and 
'  and  finest  speoimeas  oome  from 


a  mMrmtt  Otte  MhwJa  ^ 


,gasoar,  where  it  ia  frequently  found  in 
a  weighing  from  50  to  1001b.  The 
lyst  ia  quartz  coloured  with  different 
IS  of  pcJe  red  to  purplish  blue  and 
;,  owing  to  the  presence  of  oxides  of 
md  mangtuiese.  Chalcedony  ranges  in 
r  from  white  through  grey,  green,  and 
w  to  brown,  and  there  ate  some  bluish 
ties  not  unfrequenUy  called  sapphire, 
1  consists,  however,  mainly  of  alumina, 
only  about  5  per  cent,  of  silica.  In 
I  the  colours  are  arranged  in  undn- 
T  and  sigzag  lines,  while  the  onyx  has 

in  horizontal  layers,  white,  brown,  or 
.  Jasper  has  the  colours  in  bands, 
stripes,  or  flames,  while  opal  is  a 
med  paste  of  silica,  with  from  5  to  13 
ant.  of  water,  milk-white  or  pearl-grey 
it  usually,  but  possessing  a  remarkable 
r  of  refracting  the  rays  of  light,  and 
ng  with  a  rich  variety  of  colour  as  the 
ion  of  the  specimen  ia  ohanged.  Silica 
it  generally  associated  with  alumina — 

in  the  shape  of  clay ;  hut  those  two 
anoes  combine  to  give  ua  the 
highly- prized  genu,  with  the  ei- 
3B  of  the  diamond,  and  such  useful 
rials  as  corundum,  emery,  tourmaline, 
nioa.  The  sapphire  is  generally  oom- 
[  of  92  per  cent,  of  alumina,  with  o  or  6 
lent.  of  silica,  and  oxide  of  iron  as  the 
ring  agent  ;  the  ruby  varies  consider- 
in  oompoaitiDn,  and  frequently  contains 
^  percentage  of  magnesia ;  topai  con- 

from  SO  to  60  per  oent.  Of  alumina,  29 
per  oent.  of  ailiea,  and  a  quantity  of 
ne ;  while  in  the  emerald  and  beryl  the 
>rtion  of  alumina  ia  reduced  to  about 
X  cent.,  and  gluoina  in  the  proportion 
out  12  par  oent.  helpa  the  silica  to  form 
ubstanca  of  the  gems.  Pure  alumina 
the  cr^talline  condition  is  called 
idnm ;  in  an  impurer  state  and  mixed 
other  cnbstanoes  it  is  well  known  as 
Y;  bnt  it  is  chiefly  because  it  is  the 
I  of  the  metal  aluminium  that  alumina 
isidered  as  one  of  the  most  valuable  of 
urthy  minerals.  The  other  principal 
ituents  of  the  rook  masses  are  lime  and 
lesda,  the  former  being  an  oxide  of  the 
I  calcium,  while  the  latter  is  an  oxide 
a  metal  magnesiuin.  Magnesia  is  an 
rtant  component  of  taJJo,  steatite, 
ite,  asbestos,  meenohaum,  fto.,  and 
rts  to  those  substances  the  peculiar 
T  feel  which  ia  well  known  in 
case  of  steatite  and  asbestos.  The 
d  part  of  the  work  deala  with 
laloid  minerals,  the  most  important 
hich  is  common  salt.  Under  that 
ing,  Mr.  Davies  gives  an  interesting 
mt  of  the  rise  and  progress  of  the 
liire  salt~makinK  industry,  with  a 
igical  section  of  Uie  country  from  the 
kstone  Eilla  to  Delamere  and  Feck- 
□.  The  salt  deposita  of  other  parta  of 
Fnited  Kingdom  are  noticed  with  some 
1,  and  there  are  useful  notes  on  those 
a  Continent,  and  the  various  methods 
itaining  chloride  of  sodium  practised 
Ferent  porta  of  the  world.  Ur.  Daviea 
ilea  a  section  of  the  atrata  at  the 
us  saltmine  of 'Wieliozka,  in  Anatria, 

a  page  plate  of  the  Hill  of  Salt 
ihadiir  £hel,  in  the  Trans- Indus  region, 
a  section  through  the  looidity.  A 
<  chapter  on  nitrate  of  soda,  borax, 
'■a,  gypanm,  flaor  spar,  and  alum  ahale 
llowed  by  four  devoted  to  that  im~ 
mt  mineral  phoaphate  of  lime,  so  valu- 
tn  the  preparation  of  manures.  Com- 
ling  with  the  phosphatio  deposit 
lanada,  the  oldest  sttatigraphici " 
athor  gives  an  account,  illustrate!..  _ 
r  cases  by  sections  and  diag^rams,  of 
prinoipal  known  deposits  in  various 
I  of  the  world,  from  which   we  learn 


_      1  phosphate  dig- 
emMtagia  be~ profitable  m  Oom.- 
Baflolkf     and     1 


will  probably  die  out  in  the  presence 
of  a  cheaper  article  from  abroad.  It  is 
satisfactory  to  reflect  that  abundant  sup- 
plies of  this  valuable,  not  to  say  indispen- 
sable, manure  are  available ;  but  the 
nlogist  flnds  much  to  interest  him  in  the 
;  that  the  phosphatio  deposits  of  the 
Laurentian  rocks  of  Canada  and  Norway 
are  free  from  all  traces  of  organic  life, 
while  in  all  the  suoceedinK  deposits,  except 
those  of  Estremaduis  and  Nassau,  orgama 
remains  are  found  in  abunduice.  Of  all  : 
the  earthy  minerals,  however,  the  diamond 
is  at  once  the  most  interesting  and  the 
most  valuable  from  the  commercial  point  of 
view.  The  diamond  is  pure  crystallised 
carbon,  and  is  the  principal .  amongst  tl» 
carbonaceous  substances  which  are  classed 
as  earthy  minerals.  It  drystalliseg  in  sevraal 
forms,  and  ia  often  tinged  yellow,  green, 
red,  orange,  brown,  and  black;  but  when 
pure  it  ia  tranaparent,  and  is  the  hardest 
Bubstanee  known.  De  Boordt,  in  lOOT, 
Buggeatad  that  the  diamond  is  inflammable, 
and  in  1673  fioyle  proved  that  it  is  dissi- 
j^ted  when  eroosed  to  great  heat.  lAvoi- 
sier  determined  that  it  ia  composed  of  carbon, 
and  nnmerona  experiments  since  have  de- 
monstrated the  fact  that,  ehemioall^  speak- 
ing, the  valuable  diamond  is  exactly  identical 
with  a  piece  of  coke.  Mr.  Daviea  says  it  is 
thought  that  the  diamond  is  of  vegetable 
origin,  having  been  dissolved  andred^osited 
in  some  such  way  as  the  rarer  epeoimens  of 
silica  and  alumina,  which  are  known  as  gems ; 
but  on  this  point  there  is  no  evidence  at  all, 
and  it  is  far  more  likely  that  diamonds  are 
the  results  of  the  decomposition  of  oarbonio 
acid  under  the  combined  influence  of  great 
heat  and  pressure.  Mr.  Davies  gives  much 
interesting  information  in  oonneotion  with 
the  statistics  of  diamond  Twining  and  the 
value  and  ownership  of  the  most  noted ' 
gems ;  but,  so  far  as  we  have  searobed,  has 
nothing  to  say  about  bort  or  carbonado, 
which  IS  just  at  present  attracting  some- 
attention  in  our  oolumns.  Next  to  the- 
diamond  the  most  interesting  carbonaceous  - 
substance  is  plumbago  or  graphite,  which  in 
its  unmixed  stat«  is  also  carbon  pure  and 
simple,  but  it  is  generally  found  conjoined . 
with  more  or  leas  alumina,  iron,  lime,  ftc 
It  is  used  in  the  manufacture  of  the  - 
so  -  oalled  "  blacklead  "  pencil,  and. 
blacklead  for  polishing  flre-grat«e,  and, 
although  it  ia  oarbon,  for  the  construction 
of  crudbleB  intended  to  withatand  the  moat 
intense  heat.  Where  it  occurs  in  maases  it- 
is  usually  mixed  with  iron  pyrites,  alumina, 
quarts.  So.,  but  like  most  other  minerals, 
when  found  in  cracks  and  cavities,  where  it 
has  been  presumably  redeposited,  ia  geni- 
ally pure.  In  New  Mexioo  it  is  found  in 
the  coal-measures  perf ectiy  pure,  intense 
heat  having  possibly  driven  off  all  bitumin- 
ous matter.  Some  of  the  plumbago  found 
in  Ceylon  only  falls  short  of  absolute  purityi 
by  *0S0  per  oent.  ef  ash.  Jet  is  anoUier  of 
the  carbonaoeons  subatanoea  which  has  a 
certain  amount  of  interest,  although  its  only 
nse  is  for  purposes  of  ornament.  A  good 
apeoimen  of  Whitby  jet  contained  7997 
carbon,  13'22  oxygen,  4'30  hydrogen,  a 
litUe  nitrogen  and  sulphur,  and  rather  more 
than  1  per  cent,  of  aan.  Asphaltum  has  a 
hig'her  percentage  of  carbon,  less  oxygen 
and  more  hydrogen  (as  a  rule),  bnt  the  pro- 

Krtions  va^  in  specimens  from  difiwent 
uditiea ;  while  mineral  caoutchouc,  slater- 
ite,  or  elastio  bitumen,  is  composed  mainly 
of  oarbon  with  hydrogen  and  a  litUe 
oxygen.  Ur.  Davies  gives  some  nsefal  notes . 
on  the  bituminous  aubstanoes  and  the 
distillation  of  oil  from  the  shales,  with  geo- 
logical sections  ahowing  the  position  of  the 
mmeral  in  diSurent  localities.  Amber  is 
another  carbonaceous  substance  in  which 
the  carbon  is  in  the  proportion  of  11  -ye^ 

cent.,  wittl  b-lAnj^inv  »aA.  (sv^^&"-m-»*«U^ 
amounW-^vo..,  \Q"^  V«  •=«^-    "^j*  '^'^ 
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me  genentiiig  chamlier  Eire  not  allowed  . 
lovn  through  the  grata,  aad  Qierelty  conoda 
mn  it  out,  but  ars  compelled  fo  pan  abore 
>te  to  the  adjoining  generating    ' 


ig  and  deoompocdng  iJiamben,  B  _  ,  ... 
gted  with  the  genenting  ohanbeM  by  con- 
i  necka,  b  i>,  and  have  near  thdr  baiM 


I  ot  matoni^  lapporting  the  cellalat  brick- 
E  E>.  and  iron  scrap ;  tli^  aie  alw  pto- 


r  cap*  ;  thate  pnwawi 
to  give  MoeN  to  a» 
'  laying,  repairing, 
_  iok-wott  Steam- 
g  Talvea,  /,  are  connected  with  the 
r  each  lupsrheating;  chamber.  A  coal- 
ing hopper  (not  ahown  in  the  figure)  ood- 
by  a  chute  with  the  upper  portion  ot  each 
itor,  and  tho  hopper  bks  at  its  bottom  a 
4>oeled  Talve,  provided  with  a  stem  and 
an^  laver.  The  conic«t  portion  ol  the 
r  u  conatructed  of  wffiotent  size  to  "--'^ 
1*  chaigo  of  coal,  and  this  chtuaber  is  __,_ 
tnxa  the  main  fuel  chamber  by  a  cut-ofE 
xnutnicted  with  Mpaiated  baia  like  a  srid- 
The  fuel  chombar  ahonld  be  made  urge 
h  to  bold  a  number  of  ohaiges  of  coal,  and 
looed  at  the  top  by  a  tight-fitting  lid.  An 
Mt  pi^,  K,  oonneota  by  oranch,  K',  haTing 


A,  inth  the  base  of  each  ganeratuiK  i 
the  gmte,  and  by  a  bnnch,  K'', 
-e,  k\  viUi  Uis  base  of  each  (team  ini 


ig  ohamber.  A  sliding  ul  inpplr  ^pe  (not 
im  tlie  flgnra),  haTing  a  piToted  openting 

mmim  throngh  a  itolBng-box  and  ileeve 
me  bua  of  each  steam  sn^ialieating  and 
posing  chamber,  to  eiqiply  ml  for  enriching 
tna  paased  from  each  genentinfi  diambsr. 
I  oil li  admitted  the  snpply-pipe  u  projected 
itittanmi  into  the  chamber,  in  order  that  the 
IT  drop  freely  through  the  panage  in  the 

o  ta  1>,  down  into  uie  rising  and  outgoing 
it  of  hot  gw.  Each  generating  obiuiib«r 
rided  with  a  number  of  openings,  a',  dosed 
■"■'"""■-J  cape;  one  set  jutt  abore  the 


eht-fltting  o 
MTi,  ana  ai 


iOD  of  ban  to  break  up  Uii 
reak  down  the  clinker.  Oas  discbarge-pipes, 
,  haTing  water-ooolsd  ralvee,  coimeot  near 
pt  ottoe  gmeaUag  oluanben,  A  A.',  and  J 


with  T«Ttical  stand-^pea  (not  shown).  Pipe*, 
M  HI,  are  for  tiie  escape  of  gases  resuJtin^Inan 
the  decomposed  steam,  coal,  and  oil  on  theirway 
to  the  flzing-chamlwr,  and  also  for  the  eecApe  <a 
product*  otoombnalMn.  The  snperiieatlng  and 
decompoaing  ohamben  haTe,  oonnectang  near 
their  ti^,  we  outlet-mes,  O  O',  haTing  water- 
cooled  ralves  leading  to  the  itand-ppes.  for  the 
Mcspe  ot  piodnota  of  combnition.  "At  itand- 
mpea  oonneot  at  thcdr  lower  endi  with  the  base 
of^tJie  ffginn-  otiambeTp  ^le  lower  ends  of  the 
■land-pipes,  from  just  above  the  oonnecting- 
pipea,  M  M',  downward,  and  where  they  are 
espoeed  to  the  greateit  heat,  are  lined 
with  fire  brick,  while  the  u^per  ends, 
through  which  but  a  small  ^loporbon  of  hot 
prodocti  pass,  are  simple  iron  Dines.  The 
filing-chamber      is     constructed   ( 


firebrick, 
covered  with  a  tight  jacket  of  plate  iron,  and  is 
mounted  on  a  trick  or  stone  foundatiim ;  it  is 
provided  near  the  base  with  ■  perforated  arch  for 
aupporting  the  oellolar  brickwork  filling.  This 
bnolnTOrk   is    aepaiated  into  three  sections  or 

-  ""' "----".space, 

neots  a 


Cednotion-pipa  leading  to  the  hydianlio  seal- 
An  air-blast  pipe,  having  a  valve,  oonneeta 
with  the  baia  of  tlte  fizing-ohaniber  below  the 
archj  tor  cnpplying  air  to  prodnce  complete  com- 
bnsbon  of  ^aaecni  prodnrai  from  the  gcnraator 
while  heating  up  Qie  appantu.  nie  two 
generalang  cnamMn  an  operated  redprocallT, 
the  smerheated  steam  bein^  pasud  aluraatelv 
down  Into  one,  and  the  resntbng  gaaei  np  throngh 
the  ofiier,  while  the  fr«ah  oha^  ot  IntnminoDi 
coal  is  alio  distilled  aUeniately,  Snt  in  one  and 
then  in  the  other  chamber,  but  always  being 
tieihlT  ohaiged  into  that  chambn  least  highlr 
heated,  and  up  through  iriiich  the  gBMi  are  M 


and  it  is  urged  by  air-bbsta  admitted  through 
^pet,  K',  by  openiuK  valvea,  k,  on  each  side  of 
the  grate,  while  fud,  prefarabh'  anthracite  coal, 
OT  coke,  is  gradually  fed  In,  ml  a  bed  of  hidilv- 
heatad  or  mcandescent  fuel,  sereral  feet  tbiok, 
isformed  in  each  chamber.  During  theadmiisiou 
of  the  air-blasts  below  the  grate,  ins  cap  of  smoke 
stack  U  open,  and  at  first  the  Talrea  on  tmlltft 
pipes,  H  A',  are  opened  for  the  ckkm  ol  ^i« 
ovef*  of  combnttioH  into  tbdn^^hunW  *,  Uoei 
u  the  bodi  of  faelinontn  tn  ttw  BBUKttan 
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Tsphio  pnrpowi,  dow  Uut  tha  dsflnltiDQ 


ii  teleMopetof  pToportioiiaM 

«  Hoond  pI&M  thii  InTwtig&tioii  1im  mIIw 
i>ii  ID  A  TVTj  muked  majmor  to  the  chkngi 
vetiiig  power  with  change  of  tempttrnton 
abject  bu  aliMdy  been  diumsed  wllli  ra 
'  w  Iiqnida  by  Mveral  aDtbow,  ecpedall*  V 
u..,^n.u.--  1^8  j^j^^i  _..:nY.  .■ 


-Ja•IldDaleiIl  ,  ____._..„.„„» 

f  Hendanhallin  1873  and  HaitiiigB  In  IBT 
(be*«  phjitoiati  eouaim  the  attSnuot 
and  Ngomann  that  for  sUm  the  Uw  ia  pn 
lMraTer*eo(thatgituiIi»Uqtiidj,  andthk 
caotiira  index  inonaie*  with  the  tenperahna 
■iliall  oalla  atlMitiDn  to  the  eSeot  at  tU 
Dp3n  the  dotwminatloa  of  the  poaition  o. 
m  llnaa,  eapadaU^  with  a  tnin  ot  prltma 
[gcata  ttiat  it  mav  aoooont  foi  the  dinnepan- 
■rmd  in  the  Talaai  gCTen  bj  diffateni  ab' 
for     the     Mtme     line.      In     the    can 


of  the   • 

■*    At  If endenhalt  hai  shown  thttnoDhanp 
lace  in  the  fcngta  of  a  glan  priun  withehang) 


Henoe  the  change  ot  tb*  NlnotiTf 
.—«.»  m  thia  prianM  abore itated  II  ■ 
itui  naoU  dm  to  the  aieaai  ot  tba  obange  ii 
ex  of  the  biidphide  in  one  direction  otii 
the  flint  gha*  in  the  other, 
oral  it  £aa  now  been  moat  oleailf  thowi 
DMani  of  a  anitable  thennoatatio  anange- 
■■  ia  qnlet  poaaible  to  [seaaTTa  the  tampan- 


ut  daring  an;  r _, 

mnieal  leanltaabovegiTonprorethat  in  the 
tna  aa  arranged  bjr  Dr.  Drapar  the  tampara- 
1  Dot  nrj  0-l>  C.  for  nora  than  aerea  honia, 
t  daring  that  time  the  aodlnm  linea  did  nol 
theii  poaition  by  an  amonnt  aqnal  to  tha 
I  between  them.    HaoM  thiiaa """ 


obn^ed. 

I  esparimenta,  moraoTer,  oonflcm  tha  opisiob 

.  imyolaritjaa  in  the  bianlphidi,  which  ar- 


tabad  definition, 

Itj  between  the  temi 
tofitalndoaini 


,  .. .  prodooed  bj  an 
lie  temperatore  ol  the  Uqnld 
ig  Taaad,  thaa  pntdndng  ooa- 
the  liqidd.  So  long  aa  tha 
HuiiH  iji  un  priHn  and  of  Ita  oontaot*  tita 
together,  andl^with  the  nirronnding  object*, 
tbo  d«fiaition  remaine  perfect,  notwith- 
g  tha  taupaiatnTe  change.  Itiaonlfwban 
raUe  changea  of  temparatnre  take  plaoe 
7  that  the  atrjs  das  to  theae  cooTeetion 
a  appear  and  epoil  the  deOnition.  Aathii 
mdition  in  moat  working  laborBtorlaa,  the 
kges  there  ol  a  matlisd  ot  oompletel;  obllat 
aTilb;  agitation  enable*  the  azparunentai 
"a  good  definition  with  any  changaa  of  tern-* 


thfy  o 


t  prodnoe 


ufting  of  the  Unat.  The  eren  tempacatnre 
Jadj  deacribed  oniea  thia  trouble  oompletely. 
hii  box  has  baan  at  a  oonatant  tamper^ore 
nffiisient  time,  the  definitioo  la  good  erea 
:  the  atitrer.  Eran  when  the  temperafaue 
ox  ia  changing  quite  raudlr,  good  definition 
ilwaji  aaonred  bj.alatttiig  the  Itiner. 
U  ever  be  a  aonraa  ot  ndfonnd  ngiet  to  tha 
rianda  ot  Dr.  Henry  Diapac  that  he  did  not 
Hunplate  the  reaeanb  to  which  the  loiegoing 
nation  wa*  preliminary.    With  hie  new  and 

Kaqnippad  laboratory,  and  with  thia 
knd  thoronghly  oorreoted  photogta^kic 
lOope  at  hla  command  aa  one  of  ita  nrat 
no  one  can  donbt  that  he  woold  bate 
with  It  naolta  ot  the  hlghoit  valna  to  aatro- 
I,  and  eapedally  to  eolar,  phyaica. 


or  tha  MTanl  toed*  iriioae  ptaea  it  flDi 
.  aide,  and  Pig.  2  a  top  view  of  the  tool 
■lecaa  A  and  B  tonn  the 'bod  J  of  tbe  pli 
thich  the  Uta  and  the  toola  ate  canM 
Uttbg  knllk  whidi  ii  caniad  by  A  ah 
lgni«,  T  ia  a  baadlng  tool  ahown  In  poal 
MWing  oraeatlDg  in  both  A  and  B,  ao  I 
t  OB  bo^  aidat,  and  balng  loAed  Inpc 
hiaad  aoraw  C.  At  Q  la  a  dnth  gaoj 
nored  orai  into  tha  hob  at  D,  WMe  ' 
a  moat  anitable  for  the  kind  of  wa 
^iaMBlamadeadjiutaUalnitB  dftta 
«Mto  aooommodata  difl«nnt  widtb 
U^g  It  on  the  anna  U,  faaaiing  It  In 
MdtloBbytheaet-BOrewaS.  SimOady 
lUdasonarma  U,  and  Ii  Moored  ia 
radttcai  bf  Uw  aet-ionwa  H,  thn*  en 
woiate  toe  diatanca  from  the  edge  of 
vHah  tha  Uta  ihall  operate,  and  alao 
lite  tn*  to  Uw  adga  of  tha  bond  or 
uoTldad  with  an  upper  and  a  lower  po 
lo  that  it  m^  be  eat  on  Uw  anna  H  at  1 


STABLE    BEADIHO,    BABBXT- 
i6.  AHO  SLITTING  PLANE, 
tool  ahown  in  the  annexed  engraTinga  hai 
wn  patented  in.  the  United  Statea  by  llr. 

and  ia  one  of  merit,  ooTerin^a  lai^  field 
ationi,  and  being  Tery  efficient  in  each, 
being  light  and  handy  and  oocnpying  mnch 

■  aaiUsr  iBJee  d(  expujmnit  ■  the  chu  ge  1b  poel' 
lu  Hi  Unas  wu  tut  oloaelr  0-lio.  for  one  atgitt 
tit.  In  the  Uter  lariu  it  ma  alnun  cxaatlj 
!  MU  degne  Oantlfrada.  The  malla  of  tha  twJ 
■~ot  be  oompated  logcthn'  owinr  to  ■  chaagt  In 
—  -•"■ —  '-irlng&tlatanL 


woA.AindBbaingdiewii  tnaaotioa.  ItliMm- 
that  thdr  inner  adgaa  being  barelladwIU,  innidu 
a  banding  tool,  acTaa  a  gaon  rwnlatlng  the  dwth 
otQ>aonl,wUehwm  eqwdUe  amouit  to  wbU 
the  enttiag  adga  ot  tba  Ut  prnjaati  beyond  Aa 
berabotAandB.  SiaOariyingrooTingorploaA- 
Ing,  tha  HWinnt  to  lAldi  the  bit  tawjaab  batowflM 
mat  poinia  or  afaaa  ot  A  and  B  ranlatea  &• 
lAnaa  of  Uw  alunlng,  and  aa  A  and  B  lonow  tha 
t  into  Urn  work,  Oa  blade  balsg  onee  aet,  tha 


..oAmqrprooaadwIlhontaller^ortL —  _... 
bit,  «hlA  wiO  openla  natO  pMTMitod  by  the  deptlt- 
ganga  naeting  the  anrfaaa  ot  tba  weak.  lUi 
jnia^fln  of  tba  aide  liaaaB  A  and  B  aatarlng  tha 
woA.with  tbaUt  and  balngadjintableln  wUSi 
aawt  to  mit  nriooa  widthi  of  Uta,  gtraa  to  tba  tool 
tba  auacity  to  farra  tor  a  van  wide  range  of  work. 
It  i^rbaiaen  that  tUa  tool,  wUA  la  made  by  tba 
Stanley  Eole  and  Laval  Oompany,  of  New  Tork.  h 
anable  of  doing  a  giaat  nrla^  of  worir,  and  It  ii 
nppliad  with  nine  bitB,  nfaie  beading  toola,  anda 
longning  bit,  prorided  with  an  adjoitabla  depth 


..  —iFiglltaaparloresttlDgtlieMid 
iTood  In  adranoa  ol  the  bit,  aa  it  ia  i 
lado  and  other  croaa-gtaln  work.  The 
>ttheapnrla*aan  more  daarlr  in  PI 
)iteM  A  and  B  ara  prorided  with  a  n 
lour  arma  or  braochaa,  while  the  apor  j 
hiee,  ao  that  the  apm  may  be  aot  aa  in 
»  ont  ol  action  ;  ita  acraw  being  loow 
M  given  a  half-tom,  ao  that  one  ol  ii 
lome  below  B,  aa  at  X  in  Fig.  6.    That 

il  the  apon  come  exactly  flnah  with 

aoea  of  A  and  B,  and  tba  bite  are  ao  held  in  their  [  fli- -^^.w — 
laata  that  their  edgu  alao  oodu  exaetlj  {hiditrtaL^&«  iwOan 
hair  outside  faoea,  whioh  thaHdma  aot  aa  pd&w  te\  wn^Unn^ 
habit.    Pig.  4  ihowt a planskt  in  po^dML  <nttw\ihcDna^Bn«  iftww 


PBO?.  LAHOLET    OE    THE    SOLAS 
BATS  AXJ>  TBI  ATU08PHEEB. 

A  T  the  Boyal  InsUtntion  Prof.  Landay,  of  Ob 

A.  AUaf^any  Obaerratory,  Pawuvlra^  mMoOj 

[vetad  bia  promiaad  laetma  aa  "  SnnUght,  and 

.1^  the Baith'a^AtaoiiAN^'ta flie 


it*  AbaontloBin  the  Baith'a  AfaHilAN^'  I 
oonra*  of  whleh  be  aaid  that  nato  once  aaked  wbat 
woold  be  tha  faaliog*  of  a.man  who  had  lived  in  a 


.'sst.ss^ssr-s-. 
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than  ii  nwun  to  nippoH  that  the  true  cxdour  of 
the  ran  li  blue,  or  blnlih  white.  Oar  atmoiphna 
fonu  a  kind  of  ootoimd  oallins,  u  ve  do  not  ••« 
the  noimkl  oolonr  of  the  aiiD ;  fi  we  lirsd  almji 
mdei  K  taaiupMeat  roof  of  a  nd  oolonr,  ihoddwe 
not  believe  the  ooloni  of  the  ran  to  be  nd,  beoatiM 
we  had  nnar  had  an  <mportiinitootBeWBKoat- 
ridetheioofF  Might  not  loma  of  thoMSdiei  with 
laife  nu,  dredged  np  ftom  gnat  depthi,  have 
been  of  opinion  that  the  mi  hai  a  neniiih  boor 
Hi*  own  neeanhes  taoded  to  ptora  Uurt  our  atmo- 
_,hen  ha*  an  orann  tinge,  ud  that  the  np  of 
^e  ran,  with  their  large  pnportioa  of  bine,  reaab 
t^o  nnfue  ol  the  earth  of  the  eohrar  we  call  white. 
11  the  eip«ri«Doe  of  enn  one,  In  all  pari*  of  th* 
worU,  that  whan  tha  ran  ia  low  on  thaboiiian  hli 
ran  an  more  orange  than  at  oflier  tliDe*,  and  thli 
udne  to  the  bum  volume  ofOaearth'tatniondian 
tbion^  whicOk  tber  than  paM  baton  reaahlng  flie 


tbionA  whicOk  ^T  than  pan  bati 
ara-  IPiof.TnidalldiKKiTaiadtha 
al  the  Ik;  ii  dne  to  a&e  urtlala*  in  the  air,  whigb 
eoMToiaa  aaleotive  ab«nptf(m  of  the  [ayi  of  thoMlar 
light.  Fiot.  Uxiahj,  br  the  aid  of  the  dsotria 
U^it,  thnw  a  blnlah  white  diio  of  light  npon  the 
■naaa ;  thai  he  mada  known  that  ha  waa  i^ig  Una 
li^t,  whloh  i^pearad  neatlj  white  npon  the  toreen, 
beoani*  ha  poaiod  ft  throngb  orange  glaa,  rapn- 
noting  the  atmo^phaie  of  the  earth.  In  analning 
light,  a  glan  prlnn  aqnaaM*  the  rap  of  tba  red  rad 
of  the  apeotrnm  together;  a  Bowland'a  «atinB 
giij*  the  aflaot  (*  twaotj  orthirtj  latoBu,  iittoirt 
SBdaly  oompiMihig  the  nd  end  of  the  tpMitrBm : 
»e  one  ha  held  m  hit  hand  oontalnad  a  htmdrad 
^at  within  the  width  of  a  dn^  human  hair. 
When  meararing  tba  inflaanee  of  the  faiTidble  nlba- 
Wd  r™,  tb*r  had  to  work  In  the  dark ;  be  fonnd 
that  the  thermopile  waa  not  cMuitlTa  enongbtor 
the  pnrpoee,  eo  wTantad  tba  bolometer,  in  whiah 
an  mflmtalj  flna  win  of  iilatInQm,oriron,  baaite 
temperatora  ohanged  In  dtffarant  parb  of  the  neo- 
trnm ;  ai  it*  tempatatnn  ohangae,  it  Tariee  in 
aleotnoal  coudactiTitr,  lid  the  amoont  of  tnoh 
fAviga  ii  indioated  on  a  vac;  aenaitiTe  galfano- 
ter.      An   iron   wire,  lonallmaB  nind  in  the 

n  that  16,000  woold  oerapjr  bnt  lin. ;  thaaa 
—yaa  wen  ma4e  in  aoon^etihoo  between  Eoglidi 
and Amatitan iron mannfaetnieti.  Tooataihiah 
a*  ha  oonld  abors  the  bottom  of  the  aadh'i  atmo- 
^lan,  be  at  flrrt  thongbt  of  the  Peak  of  Tenarifle, 
bat  it  waa  too  dondy  than:  tfas.eame  objeotiiia 
appUad  to  the  Bockr  Moontainij  be  wan&d  the 
diuat  place  he  oonld  get.  Aa  ha  bad  a  militarr 
(•sort  to  help  him,  one  of  the  peaks  ol  the  AlleshenT 
Mowitani,  m  C^omia.  iSdioeen,  ?hme  B^ 
monntauu  rue  from  a  tonjd,  baminK  daeart, 
peopled  o^y  with  grey  rattleaaakoTiria  a  nuNit 
TanomoM  bite-a  daaert  dotted  with  the  akaletone  of 
animali  and  emigrant*.  1^  monntain  aelaoted 
loaa  12,(»01t  abora  the  plain  and  lS,000ft.  abon 
•aa  leraL  The  heat  at  the  bottnn  waa  intraae, 
tanning  them  like  Indiana,  and  the  Brat  (bnat  traae 
iMgan  to  gwwTOly  at  a  height  of  6,000ft.  abora 
tfa^laTel.  It  tooklonrdaja  to  oUnb  the  monntain, 
aad  Uia  mnlea,  whiah  oaniad  the  imtomnsnti, 
aaoandedbyalonger  ronle.  Heanrementi  of  tha 
heating  power  of  diflerant  parte  of  the  ipeotnim 
w<«  taken  at  the  top  and  bottom  ol  tbii  monntain. 
with  Oa  remit  that  at  the  hi^iar  rtation  he  f  onni 
gj™g^«»dgt^ebn«atad.   Bemaannd 

rt«e  the  r«£ati(n  had  been  pNTioualT  IlionJIdto 
MMB,  a^  beyond  file  point  .whanQutalnAk^ 
t«d  pbotograi^ied  thafTirith  to  mSni^dafaa. 
He  had  alio  ^;;^;«Mi  lU  KOH.  a<tke^«rE!v; 
wwa  ton  to  twan^  timea  dkim  intoue  ai  tta  top 

tit^tollwmt  Whitnay  had  diKWwed  that  wiSInt 
ne  prolaeting  TaQ  of  aqaeona  fuootbi&ieatmo- 
^mi  mmnrr  wojldheaia toardfreet raya  ol 
W  nm,  Bin  that  the  powac  of  the  lolar  nidiaiian 
iff  fe^B"*^'»*«*«"W,llkowiaa  that 
OaahaorvtlOD  at  flia  atmondian  ii naadr  dookla 
ttat  preriondr  aimpoiad.  8o^  of  ^aae  eapari- 
»«jfii  ware  aarried  on  at  the  axpniaa  «*  a  eltiaSioI 
futaborgh. 

BOIiDSRIHO  AVD  BSFAIBnTG 
PLAIIBITH  VWSSLS  IV  THI 
LAB0KAT0B7.* 

TT  bunenUy  happani  In  the  Ubontorr  that 
l^platmam  Teasel^  after  long  -  aontumed  nia, 
begin  to  ahow  dbni  of  wan,  aad  baoome  perforated 
wfth  mmrta  puliolat.  When  tlMT  haienaohed 
Otartage  ttey  we  nra^y  aeoonnted  of  no  fnrtbai 
pHUtj,  and  are  dinoaed  of  aa  aatap ;  not  that  It  Ii 
ImpoaajUetorapairihem-fMrwithflnegoldwIteand 
an  eqbydiograjsttbia  la  aadhr  faa^Be— botOal 
tte  prapw  appliaaoaa  and  ikiU  an  not  in  po«ailan 
of  alL  IrreapeohTe  of  tba  maaipiUallon  of  tti 
^^gan  Ut,  it  ii  rather  diffionK  withont  loni 
paetieato^idd  the  end  of  the  One  wire  preoi)^ 
"^^'".■PwtMy  and  to  keep  itin  poaitiao.  B 
oaonrraa  to  ma  that  if  Hie  gold  in  a  finaly-diTided 

■  By  J.  W.  ■BwT.r.OA,  latbKUndaU  Unn. 


eonditlon  wnld  be  plaeed ^  _, . 

with  the  platinnm,  judging  from  tha  fniibili^ 
of  gold-platinnm  alloya,  union  oonld  be  effected  at  | 
a  lower  tamparatnn  orer  the  ordiuarr  gaa  blow- 
pipe.  I  tried  tba  azpaiiment,  and  found  the  inppo- 
iifion  onreot.  The  rabaUuoa  I  naad  waa  anria 
ohlorlde,  AnOli,  whidi,  aa  ii  well  known,  aplila  n| 
on  heating,  flrrt  into  antoaa  ohloride,  and  at  a 
highw  tempentnn  givee  oS  all  ita  oblorine  and 
leana  mrtalllo  gold.  Operating  on  a  perfonted 
platinnm  bailn,  m  the  BM  inalanoa,  I  placed  a  few 
milligrammei  d  the  annna  Aloride  from  a  16-gTaln 
tabe  prednly  over  Qia  parfontion,  and  thensoitb 
halted  to  aboDt  200*  C.  tni  the  aalt  melted  and  ran 
tbrongh  tba  bolaa.  A  little  fnrtbn  beating  oawed 
tha  ndooed  eold  to  aoUdlf;  on  eaoh  aide  ol  tb« 
baain.    The  blowpipe  wai  now  brought  to  bear  on 


tba  bottcm  of  the  dlib,  right  orer  tl 
— 'a  it  waa  -'-^-'  •- • '-  -  - 


I  paitimlai 


■potiitwaawidiedtoealdtc.andiDalew: 

at  a  yellaw-Ted  heat  (in  daylight),  tba  gold  u 
co"ran."    On  the  TaMaThMiig immadiati 


with^wn  a  Tary  neat  loldcaing  waa  OTlde 
onaratlon  waa  npeated  •STeraT  timea,  till 
minntaa  the  diah  had  ben  nndeted  qnito  t 
larvioeable. 

TTdnB  the  gold  aalt  in  Oil  way  the  piindpal 
diAonl^  axperianoad  in  holding  gold  win  nn- 
flianhingly  In  the  axaot  podtlon  Tanlabaa,  while  on^ 


leTldeat.    Th( 
qnito  t^ht  and 


It  the  aplndla,  or  to  be  otherwlta  attaehad  to  tiChet 
the  loose  or  faat  apindle.  Thia  aleere  Ii  oomacted 
bytaeaaaof  aaonw  oollarwitb  acyUndnoalaoEkil 
adapted  to  moai*a  amallai  aoekata  or  bnablngi  fie 
holding  pieoea  of  dUtaiaot  atzea.  Fig.  lie  a  eaetfaa 
of  ebnek  with  detadiaUe  aoakata  In  plaoa,  ngU,a 
aide  view  of  tha  nnallaat  tool  aooket ;  Kg.^  ii  t 
aaotion  of  the  ehook  arranged  to  hold  a  •ban;  n|.  t 
repreamita  tha  diaek  attaobed  to  the  tall  doA 
€paiSi»<A  a  lathe,  andFig.tlaaneiidalaiBtiiBBad 
part  aaetloa  of  ohnok.  In  tt 
lepnaenta  the  oonloal  alaare  that  amswa 

qilndleS,  AowninFlga.  Iand2^iithatlL _ 

eoUar  that  holdi  the  main  ioototD  In  nlaee.  Ha 
main  uokat  reoalTaa  one  or  more  ■"»■""■  ncta^ 
Di,D>,  D%aa  dearly  ahown.  When  the  abaak  k 
to  ba  need  tar  ahafti,  oylluden,  aoeketa  B,  Kg.  1 
are  naed,  whiah  are  leonred  by  set  eoiewa ;  ooSmE' 
pierents  longitudinal  motion.  Fig.  3,  nipraawitiin 
the  ohnok  OB  the  tool  apindle,  reqmreeno  aiplioa' 
Hon.  Thia  ohnsk,  we  (AmerkoM  JTocAiattfl  ua 
infocmadby  Mr.  Birfcmaim,  lainiuebyhimieUud 
othen  lor  Tariom  kinda  of  work  for  whldi  it  il 
nlted  with  aatiitaetory  lasnlta. 


podtlonT 

tampttature  and  nnall  a 

Care  mnat  be  taken  to  with- 


uHHuvu*  uftv  nviu  ■■  ««L  tu  nmi  lor  u  ua  neat  n 

eootbined  iMigarHM  goldaDojawltb  a  iM^arraifaai 
of  ^ttanun  spnada,  aad  laaTta  the  untnre  empty, 
A*  in  the  oaaa  of  aU  gold-ioldarod  TCMela.'tb 
aftanratda  be  aafal;  eipoaad 
gharthan  that  at  which  tha  aoldi 


.     „ laoldcdnf 

I  aflectad,  and  on  thia  aooount  it  ii  adTinUe  fa 
nee  aa  mall  an  amomt  of  anriacUorida  aa  poaalble. 
Whan  tha  psrfraationa  an  of  oomparatiTely  larai 
ue  Om  rapajring  la  not  so  aair,  owing  to  the  annc 
ehlonda,  on  funng,  refusing  lo  811  them.  1  Bod. 
howarer,  that  if  aooa  ipongy  Slatlnnm  be  mlxac 
wlttia  few  nilUgnnunei  of  thegold  aalt,  prened  Infa 
file  perforation,  and  heat  appUed  at  diteoted,  a  Yari 
good Baldering oan beaSeotad.  ItiaweUtohanunn 
Bia  anrtaoe  S  the  platinum  wbHa  hot,  eo  aa  b 
eeoun  perfect  union  and  welding  of  Aa  two  rar 
laoat.  Thia  m^  be  done  in  a  few  minutae  In  and 
a  manner  aa  to  raadH  the  npait  indlatlnguUkaUe 
Stripe  of  platinum  mi^  be  Jdned  togaOar  in  mud 
the>MWwftyaaalread*daaatibed.  AfawerrataL 
of  aurio  dJcMde  placed  on  cMb  dean  anrfaoa  ani 
gently  heated  tm  nearly  tiadk,  than  bonnd  together 
and  Inrthai  heated  lor  a  few  momenta  in  the  blow. 
pipe&ame.  Bingi  and  talMBoanalw  be  formed  oi 
a  mandrel,  and  ioldered  In  the  lame  faablon,  ani 
the  chemlrt  thui  enabled  to  bnlld  op  tmall  i^oea  o 
apparatni  frvn  iheet  plaUnntn  la  the  laboratory. 


BZSKMAVX'S    LATHE    ASH  DKUI 
FBES8    CHUCK. 

rpHIS  ohnak,  the  iuTention  of  Oeorge  Bbkmann 
±  2fiS,  Weat  28th  rtraet,  New  York  City,  ia  re 
praamtaa  In  tha  aooompanying  dataQ  rogravingi 
It  eoariata  of  a  eonfcwldeava  ^aapted  to  ba  Krawai 


Xeronrio  Oblorlda  aa  a  Dlalnfeotuit.— Ur. 
Qeonell.  Stembe^.lnbla  reoent  reporti  to  flu 
American  PnbUo  He<utb  Aaaoolation,  couHtmaat 
Ol^nlon  airlTed  at  of  late  yean  in  more  tiian  coi 
quarter  aa  to  the  T«r7  powerful  antiaeptio  aoHon  c( 
patehlotidaofmaieury.  He  rdatea  espacitMntii* 
proof  of  the  inhibiling  action  of  very  dlluta  aalo' 
tiaB*  wait  the  daralopment  ol  the  bacfOi  d  aathns 
and  ot»c  iiiIan>.<inBiiiBmi,  and  auma  in  Ui  000- 
duaiont  Hiui :— '"Mcmotlo  obloclde,  &  aqneon 
•dotian,  !n  the  proportion  of  1  in  10,000,  it  a  lali- 
ijja  agmt  lOr  die  deatmotioii  of  mkroeoeci  aad 
bamlllin  aottve  growth  not  enntatning  tpcna;  and 
ta  the  proportion  of  I  In  1,000  it  deaticTa  thi 
aporea  oi  baeUlI,  provided  that  the  mioro-oramaw 
tobedeaboyed  an  faMr  axpoaed  to  Ita  adloa  foe 
a  raffident  length  of  mne.  Aataadaidadntiixi. 
ol  1  ta  1,000  mav  be  lafely  reoommended  fci  Ot 
diiinfeollon  of  bedding  aad  clothing  whidi  can  b« 
waahcd,  fWwadttog  tba  floomandrndlaot  tafactad 

menta  of  rargaoat  and  gyiuBBotogirta.  aad  aa  a  db- 
Infesting  waab  for  auperfloial  wounda  or  mueoM 
aurlaoec.  For  continuout  application  to  woondt, 
ftc.,  a  aobition  of  1  in  lO.UO,  or  leaa,  Aonld  te 
tffeotlTe.  ABtandardeolutiotiotlIn500,withtb 
lame  qnaatity  of  potaatinm  parmaogaaate,  ni^  ta 
aafaly  tacommanded  lor  the  dbinfeotfoD  of  hquid 
fBcaldiiahargae,  and  othcor  fluid  matuial  aumotil 
to  contained  '^ditaaao  genua,'  pioTidad  the  omb  d 
(upoanra  la  not  leaa  than  two  honra,  and  tha 
quanti^  -of  material  to  be  dlainlMted  la  act  to 
ciBcn  M  that  of  the  standard  atJatton  naad." 

Ik  Fmiaia  all  express  trains  are  to  be  providel 
with. means  of  oommunioation  before  the  doeed 
the  currant  year,  and  all  0 
within  a  ""     *^ 


__.    TbePruaAnrailwaTtaiB^ 
!^  outside  aad  Just  abore  thalstd 
of  Qie  window.    Thia  cord  is  to  be  ootmaetsd  wtt 
tba  loeomotlTe  whittle  tor  giving  the  ripal. 


itbinaTCBi  n 
na  oata,  runr 
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IT  wall,  it  toaz  ipokM  ba 
pni,  wDKui  H  ua  auiwt  nnmbu  (fix  WODM  lie,  no 
doubt,  batln),  tlior  (honid  ba  mad*  a  donbla 
tMnhtwa  of  the  wood,  wall  nailed  toffother,  with 
Ufa.  IM  oat  haU-mj  alone,  in  me  i3  the  thioh- 
MM*a  in  eMh  doaUa  apoka,  in  oidar  to  tebata  on* 
fnto  the  other.  Naa  o»  of  theae  flrat  in  ita  pUoe 
b  tba  wheal,  letting  ita  anda  fall  eonectlT  on  two 
of  the  Joista  batweeo  the  piacea  D,  and  ittfiag 
nnid  Co  the  fnloie  oantie  ofTOnr  wheal.  No 
aU  the  other  pall  of  ipokai.  Ao  eamn  at  erer; 
end  wonldpeinanbebettar  thannaila.  Now  add 
the  final  tuoea  H,  and,  bealdaa  tte  Sin.  naOa,  pnt 
i&  two  wfia  DaOatD  eaoh  qnailar,  long  enon^  to 
laaoh  il|^t  thiongh  Iho  tUoknaw  of  the  whed. 
Ton  the  whed  onr,  and  hammer  down  the  naU 
'  kt  long  naOa  fhiough  from  the 
a  holef,aBddoTonibettiwt  to 

,    The  hollow  rim  mnat  now  ba 

paekedaa  doe*  aapoitibte  with  pieeea  of  old  lion 
■nd  dcynnd  and  null  atonaa,  to  All  the  iatentleei. 
Fill  one  qnaitn  of  the  hollow  Biat,  in  doiw  whiidi, 
Of  eonn^  the  lAad  moat  be  itaoa  optigbt.  Paak 
aa  mvdi  mo  In  aa  jod  oan,  and  make  the  lop  loTal 
Witt  tte  edfM  of  tba  wood  with  old  pnt^  or  pua ; 
Sib  waU  tick  down  aatrinottlnoiahaal-inn.Iong 
enon^  to  nacA  ^m  mie  to  ipoke,  and  aa  bioad 
aa  the  whaal-ilm  it  thick,  and  then  proeead  with  the 
othar  tbne-qnattsri.    IhaTanaadoldUngoDdilt- 


paoklnB,  but  they  laqnlra 

(wlfii  ummar)  in  imali  pleoei,  and  than ' 

"' '■'     ■"         t  and  ehlael,  to  get  ' 


foldad  up 
npaokadon 

thun  to  tie 

'pUe,  4ln.  or  Sin. 
the  wMel,  to  tonn 
tne  ovaa.  Doiew  wiui  ewu  t^^^  acnwa  to  eaoh 
apoko.  If  the  whole  haa  bean  pnt  together  with 
ewe,  the  apokaa  will  an>a  aiaatlj  in  the  oentae. 
Howarar,  fljid  the  aotoaJ  oanbe  on  both  aidaa  bj 
BMMnriaB  from  the  oatdde  edge  of  the  wheel  along 
the  cantn  line  of  eaoh  apoka;  nuA  the  centn 
balU;,  bj  twirling  tha  pMunl  roond  on  the  point. 
iCen  take  the  oompaMee  and  draw  a  ofrela  abont 
'  t  on  tba  apokaa,  a  trifle  larger  than  jonr 
•,  wbloh  I  premiae  are  qnita  olrBular,  mi 

^tiaa  to  tham.    Now  aonw  the  Inn  di««a  ot 

■0  that  the  pcmoil-maxka  on  the  apokaa  are  eqni> 
diataut  from  edge  of  aaid  diaoa,  all  noiiid,  and  the 
oanbaa  ot  the  dleoa  wiU  be  the  tme  oentie  of  tha 
wheat  There  will  now  baa Uaie"nlleT"  left 
between  flia  dieca,  between  eaoh  pair  -*  — ' — 

Thia  may  ba  with  adrantage  Blled  with 

of  aaqnaie  Uook  of  hard  wood,  glaedn  in  with 
White-laad.  Knook  down  doaa,  and  put  a  ^hort 
Mnw  Uiron^  the  diao  into  it  from  eaoh  aide,  and 
trim  off  the  wood  lerel  with  the  diaca.  FUteeii  or 
tw«n^  diace  of  tin  or  •heat-iron  might  anawar  aa 
well  aa  iron>plate ;  bnt  I  have  not  Mad  thii.  Tha 
hole  tor  the  abaft  mnat  now  be  diflled,  bea^mung 
OD  both  adia,  and  making  fn  the  wood,  anda  k>j- 
wij  filed.  In  doing  the  lattai,  remember  that  one 
aide  of  flie  wheel  It  probably  haariei  than  the 


u  to  anfd  the  etank  at 

n*  naOa  and  icrewa  wttl  be  leu  Ukglj  to  iplit 
tha  wood  if  they  are  made  hot— jiut  too  hat  to  touch 
— before  they  are  drlTeu. 

After  the  whoeli*  mounted,  tta  edge  may  ba  eaai]] 
taved  wifii  aharp  Ulea  aa  it  roni,  and^if  wanted  f  oi  i 
gat-lMnd  theV-groDTM  oan  be  filed  in  tha  aami 
maonar.  I  will  leave  it  to  tha  reader  to  do  as  he 
likaa  abont  painting  it.  I  do  not  claim  for  thii 
wbMl  to  anparaede  thoae  cf  iron ;  bat  U  will  ooit 
at  only  a  few  pence — and  will  weigh 


dnly  appredating  1 

'  *- nttnipondent,  and  tha 

ima  are  oSared,  I  itill 

„ the  fint    flgniea  better 

than  the  form  wUah  "  Inncta  "  adToeatai.    There 


In  Figi.  1  and  3,  In  piefaianne  to  Ihoaa  of  Figi.  3 
and  4.  And  while  dnly  appredating  the  eztenilTa 
knowledge  poaaened  by  oni 
■pliit  in  mieh  hla  critioii 
oonaider  tlie  gnide-baia  in 
than  the  form  wUah  "  Inn . 
ia  no  apamal  difflenlty  in  flttlDir  them  op,  and  tha 
bearing  aorfaoea  are  ample.  Tliere  i*  alio  the  raiy 
Impoctant  adrantaga  oi  having  the  thnut  of  tbe 
rod  traownitted  in  a  diraot  line  to  the  liida 

__,inateado(to  a  point  above,  llkeoonaeqnansaa 

of  amiifltaiamOTaaarionBlnthedovetailad-abapod 
■Udea  than  In  thoae  wbioh  I  flgnied,  involnng 
tipping  and  the  wearing  ronnding  of  their  faoaa 
ana  edgta.  They  are  quite  ndtaUe  toe  laqie  and 
*' —  ratmiog  enginea,  bat  not  lor  mall  onaa  going 
hldi  apae^aBd  are  aeldom  adopted  for  the 
'.  Ifeithar  i*  the  naa  of  a  plat^g  manhlne 
neeeaaary  to  the  fitting  of  the  elide  bar*,  aa 
"  Inviota "  ammaa.  In  the  artiolaa  dapoaited  at 
.£2,  Strand,  I  have  andeavonied  to  give  luch  in- 
atnutioni  relative  to  tha  fitting  np  ol  the  angina 
-parta  that  thoae  who  are  not  enotnecn  may  be  able 
to  oonatmot  their  modela  to  tbe  deeign  ot  Figa.  1 
and   S   without   having  isoonraa    to    a    pluing 

drlUa,  tea. 

An   overhanging  eylinder   ia    advantagMna,  aa 
-  HpioK  tha  moviog  parte  low  down  on  the  oed;Mt 

altiioQgli  tbaraiilaMwarklnancb  a  eyllndiw  than 
In  wie  with  feet,  the  work  Mt  tbe  bed  la  Increaaed 
to  a  oonriderBble  amonnt,  ilnoa  tha  hoodad  end  to 
wbioh  the  oyUnderii  attached  ba*  to  ba  oored  oat  to 
form  the  inaide  of  tha  bood,  and  the  oyllnder-eover 
and  Ita  atoffing-boi.    Not  long  nnoe  I  made  tha 

Cttam  for  ancdi  a  bed  for  an  engine  of  abont  SO 
1.,  and  in  whioh  the  gnide-bars  ware  of  tha  ihapa 
rfiioh  "Inviota"  adTocatea.  A  halt-roond  print 
.ra«  boied  np  anffioiantly  long  to  oariT  the  oon,  and 
on  thIa  the  atnft  repreaanting  the  thioknaai  ot  metal 
In  the  hood  WM  nailed,  wd  ita  and*  eat  to  the 
reqolaite  onrva.  Thaprinteztendadovarabonthalt 
the  length  of  ttM  goide-bar  faolDga,  io  that  half  were 
"1  the  bottom  board  of  the  boi,  and  the  other  half 
I  the  pattern  itaalf.  Hera  la  no  difficulty  in 
aking  any  ot  the  eombinatiOQ  bad*  now  (o  mnoh 
_iBd,  provided  one  baa  bad  an  engineer's  training ; 
bnt  tluT  Bhonld  not  be  attempted  by  amateora.  Bat 
tha  bed  whioh  ii  deaatlbad  on  page  4  of  the  preaaot 
volnme  Ia  one  whioh  anyone  oonld  attempt 
plate  anooeaatolly,  while  ita  appaaranoe  i 
elegant. 

n  I  have  a  preference  for  one  I 
it  ia  for  that  on  TSg.  6 ;  bat  I  g< 
dlaoardlng  that.    BtUl  there  ia,  J 


U-,  by  steady  ^a  from  tha  top.  ItvottBaU 
not  anffioiently  tbiok  to  allow  of  Oia  flibv  oat  ■< 
>  bolw,  TOO  had  better  boih  tba  oida  ol  the 
lesls  with  gnn-metal  or  atad  bnabea,  aay  |s. 
ek,    rimply   driving  them  in  tightly  wi&  the 


1  tbe  driving  wheel 


ving  wheal  mu  be  ISm.  « 
it  aun.  on  tha  Ibngeat  ^asl. 


tn  yonr  palln  being  GJin.,  fillD-i  nnd  4^11 
«•,  the  diiv&g  wheal  ahonfd  ba  l!)in., 
d  aoin.,  toi  tha  strap  to  St  «ai  all  alike. 


HDKXKAXi-OIIi  X.AVP1. 
L14ISl.]~Iunread,with  mingled  fadinnd 
wrest  and  anrprisa,  tha  itaaAm  of  P.  Ward  ta 
neant  iaaoe  abont  tha  over-he*tiDg  irf  Oedl- 
Dtainer  of  the  Sflber  lamp  wUcb  ha  bM^  aad  it 
having  "  blown  np  "  aenral  timea. 
ETow,  a*  manager  ot  the  Sabet  I>i^t 
imented  with,  and  ei 
saber lampa, ar '  -~ 
■    -      tbe  0< 

i^R'<Jthe'^-raesptaelehaa  ocenired  to  a  di^ 
■tee,  bat  oertainly  nothing  at  all  like  that  <k- 
tbea  by  yonr  otnrenoodeni. 
Aa  ragarda  the  "  blowlng-ap  " 


rhefaotof  P.  Ward'* lamp havlog "blows ^'^ 
reral  times  prfnte  at  onoa  to  it*  b&w  a  d**i» 
e,  and  it  saaMa  pUr  that  be  ha*  aoTaGlad,  wtt 
lard  to  hit  lamp,  aa  he  woold  donMUta  bavadiM 
th  any  other  d(%Mtin  ortlel*— La.,  retamad  It  Is 


blnk,  no  better 
peoially  when  tbe  latter  i* 
ahapad   adjnsbnent  pleoea. 


and  invnted  engine*  I  w 


,    .,, horuontu 

at  a  loe*  whioh  to  aalaet. 

.  ,  to  seleet  some  one  form, 

and  that,  irtiatever  It  happened  to  be,  wonld  not 
meat  with  nnlvarsal  ^tprohatton.  I  have  it  in  my 
mind  to  writs  at  aoms  fntora  time  a  oonrse  ot  artldee 
in  which  tbe  history  of  eulne  davslopmsnt  wHl  be 
dlsonised,  and  the  advanteges  ot  modem  Improve- 
ment* in  their  varloos  dstailB  taken  np,  and  iticli  a 
— '"  woold  afford  that  aeope  for  the  w.nrftig  ot 
a*  opinions  which  would  be  oat  of  plaos  m  a 


varion*  opinions  w 

(letter  !4H5,  p.  1^9 


shonld  1 


'hioh  i  employed  the  term  ^'  ecoentrio  "  (lettei 

21103,  p.  147;itwaa  perfs^  leglUmate,  sinoo  It 
was  iMed  to  indieata  a  motion  not  directly  reeipro- 
eating.  The  words  wen— "The  pistons  are  not 
moved  by  a  directly  ndprocatiDg  rod,  bat  by  an 
eooenlric."  There  is  eaeenHallTnoaifterenoe  between 
an  eootntiio  and  a  crank :  eaeli  term  ligniOes  oentrea 
of  motion  set  eccentrically  in  relation  M  each  other, 
the  eccentridty  being  generally  nnderatood  to  he 
leas  tn  the  case  ot  the  eooeotric  proper  than  in  that 
oftli«etank,andaB  the  throw  of  the  eonnecting  oi 
ptaton  rods  In  the  threa-aylinder  engines  i*  small, 
Inaadthetermeeoentric  m  moeh  tlw  same  way  ai 
w*  employ  tha  term  in  reterenee  to  the  back-goai 
spindle  of  a  lathe.  Whether  "  craok  "  or  "  eccen- 
trio,"  I  lay  "ditto"  to  "  QlattoD,"  having nothiag 
in  my  mind  beyond  the  common  threo-cylindei 
engioe  with  the  piiton  rodi  attached  loosely  to  th( 

araok  "pin,"  and  kept  in  plsco  by  n: '  '~  " 

[bracing  t^""~  """"" 


ig  their  three  end*. 
PATTBBV  XAXina. 


have  no  choice  apart  from  these  methods.    If  tht 
metal  in  the  lags  will  peimib  the  holes  might  Ix 

enlarged,  bet  ^v  should  be  larger  than  tha  apindlt 

XSOZSS'KAXnga  AT  RaWH  ^  permit  of  the  latter  being  fltM  into  a  brass  oi 

«^,^  r         *^™*  ■*'  =OMB.  .ta^bnah  at  each  end,  tl£  buhea  totmins  «w 

mi7P^—aantwerta"lDTiet^"  (letter  24141, 1  actual  ipiodlBbaaiings.aiiiiMino  on  ttitii  ira!w 

^.'^'C?^*""'""'"'*""*''^"  "*''<*  hs  men-    ot  flat  laoea  la  the  oWouB  ilata  m  ftm  ■taeaaito 

tumfae  tbe  n»»oaM  why  I  adoptocj  tha  allda-bata  I  lag*.    They  we  kept  to  pUne,  w^wa  ta  oi  otA 


[  most  add,  however,  that  the  •aoood  parted  jtat 
nwKmdent'*  latter  read*  aooiahow  to  ma  w 
ich  Ilka  a  grata  itoat  advertlsameait  of  Baa*WMy> 


[211B2.1— Tki  beat  oQ  ia  tha  ohoapaat.  Otf 
m  bind)  (rivB  out  great  hoal^  and  !• 
ngerons.  I  have  used  a  lamp  with  ariH 
leptade  tor  a  long  time  without  aiMrM 
np  lampe  very  dean,  don't  oazrr  th«maM< 
ep  wall  filled,  tnm  down  gradnally,  and  asm^ 
yw  them  out.  A  twinging  lamp  is  tbe  mM, 
Dply  because  it  cannot  be  npeet.  A  teaDy  pat 
up  Is  now  to  be  had  IM  about  2a.  3d.  m  S* 
oatrr :  here  In  London  we  got  them  lacl*.lli 
le  body  bot  white  enamel  with  a  ahadaetfl* 
ma anbatanoe ;  llw  wiek  to  cbonlar.  nayko 
t  little  oil,  and,  nnlik*  aom*  with  thia  d^«rf 
ckgoontquitUy  onbaingtanwd  downgM^ 
lied^ana  after  it  bad  been Iwntng  aU  thaom- 
r,  and  tonnd  the braaiwork  quite  oaal,aBd«« 
ft  lower  part  of  the  glam  not  too  hottoUl 
unpa  eipkida  from  tha  nee  at  bod  ^  aen^M- 
in  of  diarrad  portioD*  at  wiok,  and  iro^M 

KAZZ.WAT  AXXJIB. 


lating  to  the  aoddent*  during  tha  y*ar  IM,  ll» 
en  published.    Daring  that  poiod  thisa  «■* 


riving,  aad  S3  leading  or  traibg;  1 

in  tender  axles,  6  carriage  axtai^  113  waHoa 
lea;  18  axles  ot  salt  vans;  68  wagg«>a,hjjig 
a  aalt  vans,  belonged  to  ownara  otharlhaalb 
ilway  companies. 

Of  the  WO  crank  ar  driving  axlao,  US  ««• 
sde  ot  iron,  aod  63  ot  steal,  tba  ancagi  ma*- 


OLD  z.oaoxoTxvxs. 
[24IS4.1— ^niB  SngiHtn  for  Ootobar  10,  ISTK 
lutabu  a  very  dear  eDgraTina  of  O*  "landa"' 
'  1830,  oopled  from  a  photogi^h.  natam* 
imber,  in  addition  to  a  few  o(hn  partioBlan^ae 
intalni  the  tallowing  IntoTmalion  laaBuHag  it^- 
The  •'  Inviota"  wta  exhibUed  dnrmg  Ot  Bo- 
ay  Jubilee  at  Dailhtgtoa  ia  18TB,  wken  Oa  photo* 
nph  waa  taken.  The  engine  waa  aeat  V  ''■ 
odwortb,  ot  the  Sonth  EaatamlinL  and  wM*aB> 
ruotedbyHe**t*.8te^MnM*iaadCo.  . 

Insomerespeite  it  leasmUa*  tha  "fiMM"*! 
129  celebrity :  had  iaolinad  cjmOv*  a*  btw 


lolDe,  buttt , 

rir  the  front  wbeeKinatdadot  atttadladft* 
»boxasinth»"Boakst.''    Tkm  far ■hariiW 
inpled,  the  trailing  wheel*  baing  the  dthw. 
The  tnmaoa  wae  tjlfndtfc-*  — *  -* — ' 
u&^ritioA  <&A  Qi^ubtal  fa 
to&^a»kJEt.   iTOm  "iWa  Vi 
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work,  which  certainly  is  a  bit  of  a  puule  lutil  you 
get  med  to  it,  l)ut  not  in  coniieotion  with  the  timee, 
only  with  the  deetinationB  and  connectioina  of  the 
traina.  I  am  bound  to  accept  the  statementi  made 
that  people  do  get  confiued  with  the  time  tables, 
and  BO  can  only  retort  that  if  they  make  mistakes 
now,  they  maylmake  more  when  the  time  tables 
are  altered,  which,  however,  is  not  likely. 

I  find  that  a  Prof.  London  has  recently  read  a 
paper  before  the  Canadian  Xnstitate,  Toronto, 
Canada,  in  which,  some  time  "  after  the  fair."  he 
suggests  Jnst  exactly  what  "  W.  A.  G.  "  did  on 
p.  Si\,  lastTolome. 

"  The  present  day  of  24  hoars,  on  Prof.  London's 
system,  wonld  be  divided  into  ten  divisions,  so  that 
each  honr,  H  we  might  so  call  it,  on  the  new  system 
wonld  correspond  to  2  honrs  24  minntes.  This  hoar 
wonld  be  again  divided  into  100  divisions,  called 
minntesif  necessary,  each  minnte  on  the  new  mtem 
thos  oorreeponduiff  to  1*44  minnte,  a  good  fractional 
unit.  Agam.  this  new  minnte  division  could  be 
subdivided  for  accurate  measurements  into  100 
divisions,  called  seconds.  The  advantaaes  arising 
from  sudi  a  system  would  be :  1.  The  aoolition  (3 
the  so-called  a.m.  and  p.m.  nuisance— what  has 
already  been  aocompliahea  by  the  24  hour  system. 
2.  All  the  advantages  to  be  derived  from  the 
adoption  of  any  syst^  based  on  our  scale  of  10— 
namely,  the  inconveniences  arising  from  the  con- 
tinual use  of  vulgar  fractions  and  ue  use  of  symbols 
for  each  unit  in  the  ordinary  affairs  of  life.  3. 
The  fact  that  the  time  in  hours  and  minutes  {which 
for  all  practical  purposes  is  sufficient)  is  indicated 
immediately  by  ue  dock.  This  is  the  most  im- 
portant advantege,  because  in  the  present  system 
we  have  always  to  multiply  by  five  before  weknow 
fhe  time — thus  1  means  nve  minutes  past,  2  means 
ten,  11  means  fifty-five  past,  or  five  to,  and  so  on ; 
and  this  would  really  overcome  the  great  difficulty 
■experienced  by  most  children  in  learning  to  tell  the 
time." 

There  are,  I  know,  some  children  who  are 
naturally  obtuse,  bat  I  fancy  the  "  gxeat  difficulty 
experienced  by  most  children  *'  is  unknown  to  them. 
Some  so-called  teachers  experience  the  diffioalty, 
not  the  children.'  Nun.  Dor. 


A   VXW    TEBOBT   OF    THB   VOLTAIC 

CELL. 

£24193.1— The  senerally  accepted  theory  of  the 
galvanic  battezy  faking  the  zmc-copper  cell  for 
our  example)  is  that  the  zinc  decomposes  the  acidu- 
lated water,  the  hydrogen  of  which,  by  atomic 
substitution  in  the  intervening  molecules  of  H«0, 
is  transferred  from  the  Z  to  the  C,  and  there 
given  off. 

To  many  minds  this  is  quite  unsatisfactoiy,  as  it 
seems  at  best  to  be  a  compromise  with  difaeulty. 
Why  should  the  H  atoms  be  given  off  at  the  copper 
^te  instead  of  at  the  point  where  the  O  unites  with 
the  line? 

If  the  theory  which  I  shall  now  offer  contains  a 
germ  of  troth,  it  will  blossom  into  fruition ;  if  not, 
the  world  of  science  will  be  none  the  worse  for  a 
new  thought.  There  is  nothing  so  fatal  to  progress 
as  a  blind  acquiescence  in  unproved  theozy.  As 
examples  of  this  mental  petrification  recall  Helm- 
holtsTi  theory  as  to  the  limits  of  mioroscopio  vision, 
and  the  generally  accepted  hvpothesis  concerning 
the  antipodal  tidal  wave,  which  any  student  of 
mechanics  feels  inttinetively  to  be  wrong. 

In  oonsideriDg  the  action  of  a  simple  salvanic 
cell,  consisting  of  copper- zinc  excited  with  dQute 
sulphuric  add,  I  assume  that  the  hydrogen  arising 
from  the  decomposition  of  the  HsO  passes  througn 
the  zinc  (t «.,  between  its  atoms)  and  connecting 
wire,  and  thence,  when  the  circuit  is  closed,  to  the 
copper  element,  and  is  given  ofTat  its  surface,  which 
opposes  tiie  zinc.  In  enunciating  a  new  hypo- 
thesis, I  am  aware  that  it  must  agree  with  observed 
facts. 

We  will  first  consider  the  spark.  Considered  in 
relation  to  the  proposed  new  tneory,  it  is  caused  by 
the  partial  chemical  union  of  the  fleeting  H  atoms 
with  atmospheric  air.  Reasoning  d  priori.we  iJ^ould 
expect  that  a  reduction  of  the  normal  pressure 
would  enlarge  the  spark,  and  this  is,  of  course,  true. 
How  will  this  hypothesis  account  for  the  phenomena 
of  the  spark  in  vacuum  tubes  Y 

It  is  very  difficult  to  see  why  '*  energy  "  should 
expand  in  a  vacuum ;  but  that  hydrojgen  atomi 
should  conform  to  the  law  of  Mariotte  is  a  matter 
of  course.  When  we  consider  the  enormous  volume 
of  hydrogen  ocduded  hf  so  dense  a  metal  as 
palladium,  there  is  no  difaeulty  in  conceiving  that 
copper  and  zinc  may  offer  a  path  to  this  pigmy  of 
the  elements. 

The  cross  section  of  wires  of  a  given  diameter 
contain  a  certain  number  of  atoms  peculiar  to  each 
metal.  The  number  and  shape  and  position  of 
these  atoms  determine  the  resistance  to  the  passage 
of  the  hydroffen  atoms.  Each  wire  has  its  normal 
oipadty  ;  when  this  is  exceeded  heat  is  evolved. 
Cnie  captious  critic  is  requested  not  to  inquire  now 
what  this  manifestation  known  as  heat  may  be— 
tAif  mugi  eome  later.) 

^owma  tJuB  theory  aoeouni  for  the  deoomposi- 
tioaefmof   It  MB  well  known  that  heat  alone 


will  cause  the  separation  of  this  compound,  and  we 
have  jost  seen  that  a  oonduotor  of  insufficient 
capadfy  is  rendered  incandescent.  So  we  have  a 
perfect  theory  in  this  case.  The  H  atoms,  passing 
from  the  Z  to  C  poles,  split  the  H|0  into  in  com- 
ponent pcurts.  for  the  water  being  a  poor  conductor 
offers  a  great  resistance  to  the  passage  of  the  H. 
atoms,  tM  instead  of  being  manifested  as  heat,  it 
appears  in  the  separation  of  the  combined  elements. 
That  such  separatioB  is  equivalent  to  the  rendering 
latent  an  enormous  degree  of  heat  is  evident  to 
anvone  familiar  with  the  oxy-hydrosen  blowpipe. 

I  will  not  further  enlarge  upon  the  capacity  of 
this  theory  to  explain  known  effects.  My  object  is 
to  give  the  "  E.  M."  drde  an  opportunity  toparsue 
wluit  I  believe  to  be  a  new  line  of  thought,  feeling 
assured  that  in  the  eounsels  of  the  many  lies  ulti- 
mate truth.  To  me  there  is  more  of  probability  in 
tlds  new  theoiy  than  in  the  old.  I  can  conodve  of 
a  fisshing  tram  of  atoms,  potent  with  energy, 
traversiog  their  inter-atomic  path  mudi  more 
readily  tmm  I  can  assimilate  the  idea  of  currents  of 
nothing. 

I  believe  all  natural  phenomena  capable  of  a 
mechanical  solution^  and  that  time  will  effect  their 
solution  on  this  basis.  I  have  contributed  this  as  a 
nudeus  of  a  theory,  and  hope  your  readers  will  aid 
in  adding  to  the  structure,  i  am  aware  that  a 
doud  of  objectors  will  arise.  I  mysdf  could  easily 
show  the  weakness  of  many  sides  of  the  new  struc- 
ture ;  but  I  am  more  interested  in  building  up  than 
in  throwing  down  at  present. 

Jamea  L.  Gtordon. 

46  E,  Brookline-street,  Boston,  Mass. 

PASAFPIN-OIL    LAMPS. 

[24194. j— I  HAVE  read  with  some  interest  the 
lecture  given  on  this  subject  by  Sir  F.  Abel  as  pub- 
blished  by  you  on  page  48  ;  but  am  much  surprised 
in  regard  to  what  was  said  respecting  the  volatile 
qualfties  of  paraffin  oil;  and  as  Sir  F.  Abel's 
artide  is  headed  "  Explosions  in  Paraffin  Oil 
Lamps,"  I  shall  confine  mysdf  to  this  particular 
ingrMient,  without  reference  to  anv  other  of  the 
hydrocarbons  which,  I  admit,  are  far  more  dan- 
gerous and  inflammable,  but  which  yield  no 
adequate  return  in  respect  to  cost  and  safety  com- 
pared with  paraffin. 

I  have  tested  well-nigh  a  score  of  samples  this 
last  two  years,  to  ascertain  the  volatile  and  other 
qualities  of  paraffin  oil,  and  my  mode  of  proceeding 
has  been  on  so  delicate  a  scale  as  to  be  able  to  teu 
to  less  than  half  a  grain  in  any  given  time,  and  I 
find  the  average  of  the  whole  ox  the  tests  taken  in 
a  room  of  60*^  temperature  to  be  less  than  loz.,  or 
only  416  grains  per  square  foot  of  surface  in  24 
hours,  or  17*8  grains  per  hour  per  square  foot  of 
sorfaoe,  and  on  oom^mnff  this  with  water  in  the 
same  temperature,  i  fina  water  to  evaporate  at 
nearly  double  thA  rate,  or  32*9  grains  per  hour,  or 
790  grains  in  24  hours.  These  figures,  as  before 
stetM,  are  taken  from  one  square  foot  of  surf  ace. 
and  would  have  to  be  very  materially  increasea 
before  any  danger  could  occur  from  paraffin. 
Then,  agam,  it  is  not  ^^eneraUy  known  that  paraffin 
oil  is  not  like  spirits  of  wine,  turpentine,  or 
naphtha.  You  cannot  set  it  on  fire  at  ordinary 
temperature  in  the  absence  of  other  combustibles. 
A  fiame  applied  to  ite  suzf  ace  will  dry  it  up  to  a 
kind  of  waxy  redduum. 

I  don't  pretend  to  teach  those  who  know,  nor 
do  I  write  to  pull  to  pieces  what  Sir  F.  Abel  has 
advanced  on  this  subject ;  but  the  general  public 
who  consume  the  greater  part  of  the  paraffin  that 
is  used  know  but  very  little  of  its  nature  or 
qualities,  and  my  desire  is  that  what  Sir  F.  Abd 
advanced  in  regard  to  explonons  in  reference  to 
paraffin  lamps  should  not  create  any  unnecessary 
fear  or  pamc  amongst  those  who  use  it,  and  es- 
pecially the  poorer  dass  of  people  who.  in  their 
Lgnorance  to  the  contrary,  are  apt  to  allow  their 
fears  to  increase,  and  especially  when  sudi  infor- 
mation comes  from  such  high  sources.  I  am  sure 
no  such  fear  need  exist  as  to  paraffin  lamps  ex- 
ploding with  anything  like  care.  The  whole  sur- 
face of  any  lamp  container  is  scarcdy  more  than 
1.6th  of  a  foot,  and  if  wholly  exposed,  it  would 
require  about  a  week  of  days  and  nighte  to  lose  loz. 
in  weight.  As  to  the  higher  temperature  it  attains 
while  burning,  the  greatest  danger,  then,  is  a  wick 
that  is  too  narrow  for  the  holder  or  casing.  The 
container  generaUy  increases  in  temperature  as  the 
paraffin  geto  less,  and  especially  wnen  it  is  so  far 
exhausted  as  to  require  repeated  snuffiog  of  the 
wick,  for  when  this  is  so^  the  wick  is  little  better 
than  a  dry  ember  lodgmg  upon  the  top  of  the 
wick-holder,  and  it  is  by  tms  cause  and  just  at  ^'s 
time  that  so  much  heat  is  generated,  that  it  is 
bound  to  teavd  downwards  as  well  as  in  otiier 
directions,  and  should  the  wick  at  this  time  be  too 
narrow  for  the  casing,  the  fiame  will  then  follow 
the  hetA  and  creep  down  the  wick  right  into  the 
already  overheated  ccmtainer,  for  the  fiame,  if 
allowea,  will,  like  ouradves,  straggle  hard  for 
existence.  There  should  be  standardgau^es  for  all 
wiok-holden  and  lor  wicka,  ao  that  w«  miabt  ba^« 


there  is  a  diflerenoe  of  over  |th  of  an  fiuk  biteaa 
the  widest  and  narrowest.  Theo,  ana,  ia  ths 
pUitingof  the  wioki,  there  dioold  be  alindwiri^ 
per  yard  according  to  width,  farthasabdmsscf 
the  wick  has  much  to  do  with  the  perfleelkii  olihs 
entirehunp.  A  loosdy jdaited  wiok,  as  Sir  F.  AM 
says,  will  draw  up  the  ou  to  the  flame  more  fieshr; 
but  there  is  only  a  narrow  limit  as  to  loosenssi,  ni 
I  have  known  loose  wicks  not  to  anawar  to  fti 
winding  gear,  and  even  to  dro|i  down  smMfih 
when  in  use,  and  almost  extingiodi  the  lia^  A 
loose  wick  may  feed  the  oamarexenlaxiytoftB 
place  of  combustion ;  but  there  would  be  less  ttia 
half  the  trouble  with  these  lamps  if  the  oantainn 
were  rediazged  more  often,  ana  this  also  woild 
very  materumy  diminish  the  danger.  Whsnawiek 
requires  snuffing,  it  diows  at  onoe  that  the  eO^Isi 
gone  bdow  the  capillary  powen  of  the  wiek,  ~  ' 
foast.  bdow  ite  power  to  raise  up  a  nf 
supply,  and  the  lower  the  oil  smsC  the 
frequent  the  snuffilng.  and  themore  heat  gensntd, 
and,  therefore,  refilling  the  oontainer  belontUi 
occurs  would  save  thebulkof  annoyanoea,  mAMb 
to  remove  the  bad  repute  theee  lamps  bear.  1m, 
however  wdl  these  lamps  may  be  oonstniotod,  thif 
are  not  good  things  to  cany  about,  espedalqf  ap- 
stairs,  or  down  cellars,  or  along  oraiiiBhtypMi 
unless  the  light  is  urevioudy  lowered.  And  now 
in  r^ardtoJ. Hughes's  letter  (24023, page 82),  lam 
surprised  at  his  wonder  at  Sir  F.  Abd'srsoom- 
mending  metal  containers  for  paraffin  lamps,  sad 
at  his  statement  that  it  is  at  vananoe  with  pracBeri 
experience.  VHiat  are  the  containers  used mslofa 
but  metal,  and  the  lighto  mudi  nearer  the  eoa- 
tainers  than  in  the  lamps?  Then  look  at  ths 
optical  lanterns :  these,  again,  are  all  of  mstaL  sal 
for  three  years  I  worked  optically  aevccal  of  thi 
"  SUber "  lamps,  all  of  brass,  ch&nney  exeepM, 
and  each  lamp  worked  to  ite  utmost  limite  and  wtt 
but  very  little  surrounding  air  to  oool  them  dova; 
in  fact,  I  have  myself  been  almost  baked  wilktte 
heat  from  them,  and  this  of  a  cold  wintry  tmila§, 
and  never  had  the  slightest  midiap  with  any  it 
them.  Then,  again,  there  are  thousands  of  kmI 
lamps  in  America  consuming  paraffin,  and  the  eoa* 
tainers  to  all  of  them  are  of  metaL  They  annsdi 
by  a  firm  whidi  has  a  factoiy  in  Kew  YoAsal 
another  in  Chicago,  and  even  it  thexe  were  porilift 
dangler  in  using  metal  containers,  the  intsfporitioa 
of  a  washer  of  cork  about  ^in.  thick  between  Ik 
burner  and  the  container  wonld  pravcnt  ill 
descent.  , 

I  know  of  one  firm  which,  even  now,  iiiUnyi 
a  stratum  of  cork,  but  thinner  than  what  I MW 
stated;  but  as  the  oonnection  of  fhebumsKisea 
the  loddng  prindple  instead  of  aorewing  Into  fti 
container,  tnis  oork  is  used  to  prevent  the '*  csmb- 
ing  "  of  the  paraffin  through  the  joint.  I  ihaul 
rather  think  tliat  the  makers  have  adopted  the  o|d 
glass  or  earthenware  containers  rather  fardwsp- 
ness  and  variety,  as  well  as  profit,  without  wj 
regard  to  the  sUgiit  difference  m  oonduetivibr* 

Then  we  have  letter  24127,  from  Mr.  P- 
Ward,  wherein  he  is  full  of  the  praisea  of  "  MartB^ 
patent  duplex."  The  lamp  which  I  waa  iadosii 
to  purchase  of  their  make  does  not  bear  out  wM 
they  advertise.  Their  circular  before  ma  Mm 
that  this  lamp  vriU  bum  18  hours,  maintaining  tks 
same  light  uroughout,  without  ito  being  bsom- 
sary  to  toudi  the  wick.  Xow  thelamp  I  purbbsiad 
does  not  contain  six  hours'  supply,  aiad  as  to 
maintaining  the  same  liaht  throoignont,  that  cm 
never  be  accomplished  where  the  supjdy  dspcadi 
entirdyupon  capillary  attraction,  /i  jSui^ms^k 
page  82,  says  few  wicks  have  a  pull  beyond  «l, 
and  I  can  go  farther  than  that,ana  assert  pcsitiw^y 
that  the  action,  or  '*  pull,"  is  a  dedinimngOBaia 
every  such  lamp  in  exiitence  before  the  4iB.  ii 
reached,  while  in  some  lamps  where  the  contsinws 
are  more  the  diape  of  invwted  oones,  thadsdiBS 
begins  after  the  first  hour  of  lighting  up.  Now,  I 
aak.  How  can  a  light  maintain  an  equal  briUianqr 
throughout  when  every  half -hours'  record  diows  a 
decrease  in  the  consumption,  and  this  is  my  ex- 
perience with  the  very  best  made  lamps.  Now,  l^* 
J.  Hughes's  stetement  of  a  4in.  pall  is  in  aeooca 
with  mme,  when  I  say  that  even  Martin's  lamp  is 
subject;  to  the  same  lavrs  as  all  others^  and  as  i^ 
lamp  of  their  make  is  from  Gin.  to  GJin.  from  if 
of  burner  to  bottom  of  container,  it  exceeds  the 
line  or  deptti  of  pull  by  2|in.  I  have  tested  ttsn 
and  a  great  number  of  others  of  the  very  M 
makers  during  the  lent  two  years— tested  them  for 
six  hours  at  a  time,  and  have  taken  a  leoord  of  tta 
consumption  to  the  grain  every  half-bonr,  aad  oC 
course  tn<Me  lamps  which  consume  the  most  or  giv* 
best  or  greatest  light,  show  the  greatest  dedias. 

a.  B.  Poatletliwait«> 


MTJSIOAIi  BOAXiB. 

J[24195.]-Iir  letter  24136,  page  161,  Mt.HbbI 
asks  me  to  sUte  what  properttes  notes  mast  poM* 
in  order  to  have  tiic  quality  of  being  in  tna.  I 
answer  that  the  properties  depend  onwhdhsrfti 
notes  are  heard  ungly  in  succeaBion,aa  in  «b       ^ 

wusK-uuiunn  «u«l  awe  ihwab,  av  wum  w  uukuv  luk^v  \  Qom^anied  air^  or  whether  they  fcirn. 

them  interdiangeable,  lot  1  bave  now  ^MiQ!t«  ma  A  w^  ol  ^^  ^^x^^ 

while  I  write,  several  lin.  wlcka,  «o<e9iV«ei\  YroX\in^alQrm»t^MA«s 
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QUERIES. 


iUgnuOoB  In  rigud  to  Uu  njUndilial-liiim  itjla  of 
abMiTMoiT'    Should  Ilk*  to    koow    whMhot    it   It 


u  nllabi*  u  tha  himliiilMiloBl  iIobib  foi 
tad*  whn*  now  nnulu  opoB  fw  EiwiDd  lot  mmm 
ttau;  kiM  irtMbw  th«n  1*  mon  iliilin  of  tho  dram 
Utaf  blsvKaSauBdaiur  HrobMnatofT  wUIbood 
tn  ot  tlw  bcmH,  tb*  laloMup*  miloi  apon  >  sIiIbum* 
laalMadUloB.  Aatb«lu)W«lU  UIimMIt  ■taun. 
■ad  tb*  (UmwT  «lond  nti  tbU  tIU  sIt*  ft  *«tT  (ood 
feiBDdttlan.  nan  li  ndi  u  abaantaiT  Onnd  la 
OBdty-iudQMidl'*  -awdbook  ot  DoobteStera," 
bat  1*7  Uttlo  dMofpUaB  uwmpuks  1^  ud  I  Aoold 
lik*takiiawiA*tIitTUw«fdMat  Uw  dram  4M  aud*  ^ 
«unu,  *ad  bow  miMb  pitah  IbtnibsuU  tototbooof, 
At.  llj  klMOopi  fi  ■«!&.  equlnnal,  ij  Coaka.wllb 
dttrlni  oloek,  lm~b*lihttromBoi>rtoM&tnof  mDUon, 
>botfUt.«lB-fOMl  kvth,  Mt  I  thourU  of  luklB* 
ibB  towportlv  of  otMnotoiT,  *bont  lOR.  tqoai^  ui 
IM.blrt,wd  lb*  dramtboMMt.  dkmKn,  ud  tft. 
UilirWsBUIUib«UuitobtdiiuBil«>r.l  BOwdoa 
tBO  dit  ta  tbo  ncd  work  t  Ii  Uian  uj  duta  of  wMu 
oombf  down  od  Su  Inrtnuunti  «h«n  tb*  (m  !•  opaatd 
■IM  «  riKnm  of  niB  t— Aujuotoi, 

[«NaiJ-PrMniM  on  Sldea  of  Tulc-l.  nj 
■Mdisdrdm^  ralowu  (ina  >  iboit  umc  baok  latb* 
"XJt,,"  to  find  Oh  nnSBn  at  bwt  of  ur  ttHomn  of 
w«t<r.bTtb*DMot&*<ooaU>at4H.  Woold  hbu  Uod 
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THE   INTEEVATIONAL   INVEN- 
TIONS EXHIBITION. 

IF  number  and   variety  of    objects  can 
insure  the    success  of  tbe  exhibition 
opened   on   Monday  last   at    South    Ken- 
sington, the  Inventions  will  be  at  least  as 
popular  as  the  Healtheries,  for  since  1862 
nothing  like  it  has  been  seen  in  thiif  country. 
It  is  well  known,  however,  that  many  of 
the  visitors  are  attracted  by  the  music  and 
by  the  brilliantly-illuminated  gardens,  which 
combined  render  the  exhibition  perhaps  the 
most  pleasant  place  in  London  in  which  to 
ap^d  a  few  hours  on  a  summer's  evening. 
This  jiear  the  buildings  have  been  increased 
and  extended;  and  by  the  formation  of  a 
snbway  from   South    Kensington  Station, 
which  enables  the  visitor  to  reach  the  ex- 
hibition without  exposing  himself  to  the 
weather,  the  executive  council  may  fairly 
daim  that  they  have  also  provided  a  place 
in  which  to  spend  a  rainy  day.    Airange- 
ments  have  also  been  made  with  the  railway 
oompanies,  and  a  useful  guide  enables  persons 
zeaidinff  within  a  radius  of  about  40  miles 
to  readily  ascertain   the    cost   of   a  visit 
And  the  best  means  of  making  it.      The 
exhibition  is  divided  roughly  into  two  divi- 
aions — Inventions  and  Musical  Instruments ; 
bat  while  the  former  is  confined  to  devices 
introduced  since  the  Great  Exhibition  of 
1862,  the  latter  includes  examples  of  a  date 
not  earlier  than  the  beginning  of  the  present 
oentury,  though  historical  coUections,  either 
of  instruments  or  drawings,  are  admitted. 
The  proeress  of  nearly  a  quarter  of  a  century 
oomes,  wen,  under  the  head  of  inventions, 
and  no  one  needs  to  be  told  that  a  great  deal 
baa  been  accomplished  in  that  time :  hence, 
there  is  in   this  exhibition  something  to 
Intereat  everybody,  and  not  a  few  objects 
whidhwill  attract  the  critical  attention  of 
es^erta.    Aa  the  visitor  enters  by  the  Exhi- 
hition-ioad,  or  principal  entrance,  the  first 
object  that  will  probably  attract  his  atten- 
tum  is  a  12-ton  Sin.  breech-loading  gun  of 
ateel,  with  the  Stanhope  lever  arrangement 
for  imlocking  the  breech,  shown  to  illustrate 
the  method  used  for  working  the  larger 
gons.     Close  by  is  a  trepanning  bar,   or 
boring  tool,  for  removing  tne  cores j  of,  or  in 
other  words  boring  out,  the  big  guns.    It  is 
a  hollow  steel  cy^der  fin.  thick  and  16ft. 
long,  fitted  with  cutting  bits  in  its  working 
,  face,  which  overlap  each  other,  and  provided 
with  grooves,  along  which  water  is  forced 
to  oool  the  cutting  edges  and  remove  the 
ahavings.    The  '*tool      is   fixed  and  the 
work  revolves,  the  rate  of  cutting^  being  3in. 
an  hour,  while  the  solid  cores  which  are  cut 
oat  by  the  kerf  formed  by  the  bits  are  utilised 
in  making   smaller  guns.    The    mechanic 
will  readily  compare    this    *'  tool "    with 
the    simpler    lathe    arrangement,    which 
ia  shown  in  another  part  of  the  buildinsn, 
boring   Lancaster    gun    barrels,    and  the 
novice  even  will  readUv  appreciate  the  great 
advance  which  the  19th  century  has  to  show 
in  machine  tools.    Another  object  •which 
will  attract  attention  in  the  War  Depart- 
ment's exhibit  is  the  breech  of  a  9*2in.  gun, 
showing  a  portion  of  the  breech  end,  with 
the  Stanhope  lever  arrangement,  and  the 
apecial  devices  employed  for  working  the 
'  gnn  in  a  heavy  seaway  or  at  extreme  angles 
of  elevation.    There  are  many  other  objects 
in  this  exhibit  which  will  secure  attention, 
including  the  balloon  equipment  and  the 
aobmaiine  mining  or  torpedo  apparatus  of 
tbe  Boyal  Engineers.    The  Admiralty  ex- 
biblit  a  number  of  devices  used  in  connection 
wilb  the  naval  service,  including  a  White- 
bead  ilah  torpedo  in  foil  Kze  and  ditto  m\ 
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partial  section.  A  number  of  machine  guns, 
the  Hotchkiss  revolving  cannon,  and  the 
new  Maxim  self- firing  gun  are  also  shown  ; 
but,  in  the  last  case,  as  the  invention  cannot 
be  appreciated  without  seeing  the  gun  in 
action,  arrangements  have  been  made  for 
firing  it  in  one  of  the  iron  buildings  near 
the  Queen's-gate  entrance.  The  MuTim 
gun  is  one  of  the  real  novelties  of  the  Exhi- 
bition, for  it  is  a  comparatively  reoent  in- 
vention and  one  of  the  most  interesting, 
for,  once  started,  it  will  go  on  firing 
as  long  as  cartridges  are  supplied 
it,    the    force    of    the    recoil    being 


iunction  station  with  the  method  of  inter- 
locking the  points  and  signals  with  the 
crossing  gates  and  wickets.  The  Heberlein 
automatic  friction  brake  is  shown  full  size, 
so  far  as  the  acting  parts  are  concerned,  and 
there  are  several  other  brakes  exhibited, 
possessing  more  or  less  ingenuity  of  con- 
struction, but  which  have  little  chance  of 
employment  in  the  face  of  the  Westinghouse. 
Automatic  and  safety  couplings  are  shown 
in  some  variety,  many  in  large-size  working 
models ;  but  without  drawings  it  is  impos- 
sible to  describe  them.  In  view  of  the  action 
to  it,  the  force  of  the  recoil  Ibeing  recently  taken  in  the  United  States  in  con- 
utilised  to  recharge  it.  If  inventions  nection  with  safety  couplings,  it  may  be 
for  the  destruction  of  life  are  numerous,  it  |  hoped  thatsomething  will  come  of  this  public 


is  satisfactory  to  find  that  there  are  mcmy 
others  devoted  to  the  prevention  of  acci- 
dents ;  for  besides  such  inventions  as  the 
Westinghouse  and  Vacuum  brakes,  there 
are  several  more  or  less  automatic  safety- 
couplings  for  railway  waggons,  and  other 
devices  for  securing  the  greatest  amount  of 
protection    in  various   dangerous  employ- 
ments.   The  Vacuum  Brake  Co.  show  their 
automatic  arrangement  as  applied  on  the 
Great  Northern  Bailway.    A  fidl-size  foot- 
plate, with  pipes    and   couplings    to    the 
vacuum  and  brake  cylinders,  has  been  fitted 
up,   and  a  gauge  indicates  the  degree  of 
vacuum  or  the  amount  of  pressure  on  the 
brake.    The  ball-valve  couplinjK,  which  is 
arranged  to  separate  easily  if   the  train 
parts,   is  also  fitted,  and   is   occasionallv 
separated  to  show  the  automatic  action.    A 
model  of  a  G.N.  8ft.  express  and  of  the  under- 
frame  of  a  six- wheel  coach  will  enable  the 
visitor  to   tmderstand    the  arrangements. 
The  Westinghouse  Brake  Co.  exhibit  their 
system  as  applied  to  a  train  of  15  coaches. 
In  one  comer  of  the  stand  is  the  air-pump 
and  reservoir,  and  arranged  at  the  bade  are 
the  reservoirs  and  brake  cylinders,  all  in  full 
size,  and  connected  so   as   to    »how   the 
working  through  a  train  of  that  length. 
A  driver's  valve  is    placed  in  front,  and 
when    it    is    opened    the    rods    connect- 
ing   to    the    brakes     are     seen    to    rise 
simultaneously   from  the  brake  cylinders. 
A  model  of  the  underframe  of  a  four-wheel 
coach  is  mounted  on  a  short  lengUi  of  rail, 
and   beinff  fitted  with  the  apparatus  and 
brake  blocks,  the  working  is  readily  com- 
prehended when  the  air-pressure  is  put  on 
and    taken   off.      The     triple    valve   and 
couplings  are  also  exhibited  in  full  size,  so 
that  visitors  can  make  themselves  fully  ac- 
quainted with  the  now  famous  brake.    A 
specimen   of  Mr.  WebVs  compound  loco- 
motives  is    seen   in    the     shape    of     the 
''Marchioness   of  Stafford,"  a  brand-new 
engine,  which  forms  a  notable  object  in  the 
Middle  Court,    where  the  majority  of  the 
exhibits  connected  with  railways  are  shown. 
It  is  accompanied  by  a  model  of  the  '*  Dread- 
nought," a  sister  engine,  which  has  already 
done  very  important  work,  for  on  March 
19th,  it  ran  from  Euston  to  Carlisle  with  a 
load,  including  its  own  weight  and  that  of 
the  tender,  of  207  tons,  the  consumption  of 
fuel   being    29 '21b.     per    mile,     and    the 
evaporation  of  water  9'491b.  per  pound  of 
coaL    The  distance  is  just  a  fraction  over 
300  miles.    Mr.  Webb  also  exhibits,  in  full- 
size,  his  duplex  reversing  gear  for  compound 
locomotives,  by  means  of  which  the  high 
and   low  pressure  valves  can  be  reversed 
together,    or  adjusted   independently.     A 
model    six-wheel    coach    serves    to     ex- 
plain Mr.  Webb*s  method  of  using  the  air- 
pressure  brake,  and  another  of  an  eight- 
wheel  coach  exhibits  his  method  of  applying 
radial  axle-boxes.    Saxby  and  Farmer  ex- 
hibit in  full  size  their  safety  lock  for  facing- 
points  with  duplex  detector, — the    signal- 
man's cabin  with  fittings  and  the  semaphore 
with  its  appurtances  being  also  shown  full 
size.      McKenzie   and  Holland  exhibit  in 
full  size  their  apparatus  for  working  and 


demonstration  of  the  capabilities  of  some  of 
the  inventions,  for  the  loss  of  life  in  marshal- 
ling goods  trains  is  still  deplorable.  Of  steam- 
engines  there  is  a  liberal  display,  many  of 
them  being  utilised  for  driving  machines^ 
and   several  fitted   with  ropes   instead  of 
belts,  while  belting  of  various  kinds  is  ex- 
hibited at  work.   Amongst  the  lar^eenginea 
under  steam,    a  compound  by  the  Messrs. 
Ghdloway,  having  the  high- pressure  super- 
posed at   an  angle  over  the  low-pressure 
cylinder,    will    attract  attention;  but   the 
more  interesting   inventions  in  this  dasa 
will  be  found  in  the  new  high-speed  enginea 
and   in   the    improved    valve-gears     and 
automatic    arrangements     for    expansion. 
Amongst  gas  engines  there  is  one  decided 
novel^  in  the  shape  of  Atkinson's  patent, 
exhibited  by  the  ^tish  Gas  Engine  Co., 
while   amongst   those  of  the   Otto   type, 
shown  by  the  Messrs.  Crossley,  there  is  one 
of  the  new  two-cylinder  engines,  and  one  of 
the   new    vertical  pattern.     Two   hot-air 
engines  which  will  attract  some  attention, 
are  shown  respectively  by  Meaara.  W.  H. 
Bailey  and  the  Britannia  Company.    Both 
are  heated  by  gas,  and  while  the  former  ia 
at  work  pumping  water,  the  latter  is  shown 
as  suitable  for  driving  a  small  lathe  or  a 
fret-saw.      Those   who   are   interested  in 
agricultural  machinery  will  find  a  good  dia- 
pimy  in  the  South  Court,  and  of  maohines  in 
motion,  employed  in  the  work  for  which  they 
areintoidea,  there  are  enough  to  ferm  a  most 
attractive  exhibition  by  themselves.    Print- 
ing ia  well  represented,  both  the  Chraphie 
and  the  Illustrated  London  News  exhibiting 
machines  producing  work  that  is  to  be  pub- 
lished, while  there  are  many  others,   Dotk 
litho  and  letterpress.    In  the   machinery 
department  a  most  interesting  exhibit  ia< 
that    of  Mr.    Bell  showing  the  methoda 
employed  in  weaving  and  plaiting  asbestos ; 
but,  perhaps,  the  most  attractive  exhibit  of 
the  class  is  that  found  in  the  gallery  alloted. 
to  America,  where   the    Waltham    Watch 
Company  show  their  wonderfully  ingenioua 
automatic  machines  for  making  the  parts  of 
watches.    Amongst  these  is  a  train  wheel 
cutter,  which  cuts  out  40  wheels  at  a  time ; 
an  escape  wheel  cutter,  having  two  steel  and 
four  sapphire  tools,  which  makes  50  wheels 
in  about  a  quarter  of  an  hour;  a  screw- 
making  machine,  which  turns  out  finished 
screws  at  the  rate  of  400  an  hour.  ^  Mr.  Sw 
Brooks  exhibits  machines  for  spinning  and 
doubling  cotton,  inoludine  a  ** twist"  ring 
spinning  frame  of  92  spinfies,  and  a  **  weft 
ring  spinning  frame  of  84  spindles.   He  also* 
exhibits  the  patent  Ferguslie  balling  machine, 
which  makes  twelve  balls   simultaneously, 
containing  any  given  length,  at  the  rate  of 
250  yards  a  minute.     Scouring,  bleaching, 
and     dyeing     machinery;     new     laundry 
machines  for  various  purposes,  and  othera 
too  numerous  to  mention  here  help  to  com- 
plete a  most  interesting  exhibit.    Of  the 
musical  instruments  all    that  we  can  say 
here  is  that  they  form  a  splendid  show, 
for  while  there  are  many,  pianos  for  in- 
stance, exhibited  only  for  their  cases,  there 
are  several  new  or  little-known  inventioncu 
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^^£B?  'l^lg{§f§- 


XiraiVE    UAEINO    AT    BOUS. 


S06 


ENGLISH  MEGHANIO  AND  WOBLD  07 


Is  No.  1,050. 


Hat  8,  1885. 


(87.)  Theralue  of  this  paint  depends  prin- 
cipdly  on  the  peix^ntage  of  oxide  of  iron  which 
it  contains.  A  yer^  high  percentage — 60  or  70 
— is  objectionable  if  the  paint  has  to  be  kept  a 
long  tinie  before  being  used,  for  soch  paints  set 
Teiyhatd. 

Navt  BUlOz  Padtc. 

(88.)    Ccmposiiion  :— 

Odandcarbon  84*70 

losolttble  tiheates 6'65 

Otide  of  iron 4*16 

GhaU: 6-60 

100* 
Bulge  Siligatb  Paists. 

(89.)    Composition  : — 

Od  and  carbon 19*3   percent. 

lasdable  silicates 71*86  ,, 

Chalk 8-84  „ 

Brown  Paints. 

(90.)  The  analysis  of  these  will  require  no 
cpecial  description.  We  shall  therefore  content 
oorsdTes  with  giving  the  composition  of  a  few 
samples.  A  ferruginous  earth  is  the  pigment 
Qsnally  employed. 

MnxD  Bbown  Paint. 

(91.)  (hmpotUion:^ 

Oa 17  00  16  76  1700 

Oxide  of  iron  6  66  8  46  6*60 

Sulphate  of  buryta  34*46  24*90  \  ^^.r^ 

Ohaik 42  00  60  90  /^  ®  ^ 

100  100         100 

Meesd  Chooolate  Paikt. 

(92.)  OomposUion:^ 

oa  1405  14-7  16-7.  11-6 

Oxide  of  iron   8100  41*0  38  0  84*3 

Insoluble  silicates    ..'.  4  95  —  —  4*2 

Sulphate  of  baryto...  —  311  36-6  — 

Ofaalk. —  18  2  10  8  — 


100      100     100    1000 

.    MizBD  Ceocx>latb  Oxedb  Paint. 

.(93.)  Compoailion:^ 

oa 13-4    13-2 

Oxtdeofiron 86  6    86  8 

100  0    100*0 
Other  Paints. 

Lead  Coloub  Paint. 

(94.)  CompotUion:^ 

Oiland carbon  ....  231  19-3  22  2  16  95    201 

Sulphate  of  banrta  29  0  30  6  —  21*60      — 

Ciialk   16-6  39  3  06  2600      91 

Zinewhite 31*4  10-9  -.  —       _ 

White  lead    —  —  77*3  36  66    70  8 

100      100     100      100      100 

BuFP  Paint. 

(96.)  Composition:  — 

Oil  14-76    138 

Whitelead    \ 

Colouring  matter,  viz.:—   (     ^«.^    ^.q 

Chrome  yeUow  and  red         o8  40    60  9 

lead..... ) 

Chalk .'.'         2686    26-3 

«  _  

100      100 

(96.)  In  the  analysis  of  buff  paints  it  would 
serve  no  useful  purpose  to  endeavour  to  estimate 
the  white  lead  separately  when  red  lead  is  one  of 
the  pigments  used.  It  is  sufficient,  therefore, 
for  general  purposes  to  estimate  the  oil  and  chalk 
carefully  and  the  others  by  difference,  the  analyst 

•  satisfying  himself  of  the  nature  of  the  latter  by 
qualitative  examination. 

Anti  CoBBOfiiON  Paint. 
(98.)    Competition : — 

•  Insoluble  sili- 

cates  45  60  50  CO  45-56     46-48  42*60 

"Whitelead..  41  GO  4190  4398     38  10  37-80 

Chalk 6  04     4  48      — (+Fe,O,)810  12  60 

Alkaline  sul- 
phates (solu- 
ble in  water)    8  84       —         —  —        .— 
Moiftture....    I-92\    o  ro  i   —  —        — 

C*rbon 2  00)    ^  ^^  [   —  -40       -42 

Ziac      oxide,  j 

carbon,   and  |    —       —    10  46  

moisture    . .  ) 
IfOu  on  igoi'  ' 

^^ " J"    _j-       —  692    668 

IVO       100      100  Jo^    "J^ 


Gbxt  Ibon  Paint. 
(97.)     Composition :  — 

Insoluble  silicates 7  3 

Carbon ;.    26 

Whitelead 20  1 

Oxide  of  iron 7*8 

Chalk    60-4 

Oxideof  sine 11*8 

Sulphate  of  baryta  ....    — 


100      100     100 

ANTI-FOTTLINa  CoXPOSmON  (FOB  SkIFS*  BOTTOIC8.) 


616 

3-2 

10-74 

88 

19  60 

20*1 

6  40 

4-8 

21*27 

120 

36  84 

61*1 

(99.)  Composition: — 
Naphtha  and ) 
Totataemat-}   692      6  30 

ter 

Oa 25-24    27*44 

Insoluble  si- 

Uoates  ....      1*90      173 
Oxide  of  iron     2-30      2*76 

Chalk —       1-89 

Oxide  of  zinc  61*26  65*76 
Whitelead..  —  413 
Oxae  of  lead      3-39     — 


36  23 

26*95 

6*66 

24  20 

6  06 


45-46 

36*92 

1-89 
6*93 
8  81 


39-74 

1-63 
226 
197 
6105 
8  36 


100        100       100       100        100 

Liquid  Ibon  Paint. 
(100.)  Composition  .*— 

0.1 4798 

Insoluble   43*15  (chiefly  saieates) 

Oxides  of  Iron  and 

manganese    ....    8-87 

*  ____ 

100 

Boss  Pink  Paint. 

(101 .)    Composition : — 
Moisture — 

134      8*75    2030      9  60    26*62    23-40    24*82 
Organic  colouring  matter— 

17-6      9  35    18*70    18  65    19  08    14*36    15  60 
Chalk— 

603    73-55    65-15    62*35    45*62    65  84    62  66 
Alumina— 

8  8      8*36      6-85      9*60      8*78      6  40      7  02 

100       100       100       100       100       100       100 

New  Paints. 

"  ALBTwmfA  "  Paint.  **  Dxtbbsoo." 

(102.)    Composition: — 

OU  and  turpentine 16*74  43*22 

Sulphate  of  baryta    43  92  43*32 

Oxysulphide  of  zinc 39*34  10*40 

Oxides  of  iron  and  alumina    —  1*72 

Chalk    —  1-34 

100  100 

Dbibbs  fob  Abovs. 

(103.)  Composition:— 

Moisture    14*68)  q^ 

Sulphate  cf  lime     71*91/  ^ 

Borax 11-61  — 

Sand  1-80  — 

Sulphate  of  manganese . .     —  1 

100    100 

Dbibbs  fob  Obsinaby  Paints. 

(104.)  Composition :  — 

White  Lead  ....     18*7  25  81  22*71 

Chalk 62*6  48*55  67  00 

oa    16-0  16-38  2029 

Manganese   salts)    o«         0.9^  J 

Iron  salts 1    ^8         9  26  ^^^^ 

Zinc  salts —  —   ) 

100  100  100 

A  sample  of  driers  submitted  to  us  was  pure 
acetate  of  lead  (sugar  of  lead). 

Whitb  Ixpenetbablb  Paint. 

(106.)  Composition:-' 

Whitelead    63*27  per  cent. 

oa  and  turpentine 36*73       „ 

Sanitabt  White  Paint. 
(106.)  Composition:  — 

Zinewhite 34*46  per  cent. 

Sulphate  of  baryta 57*36 

oa 819     ,; 

Whitb  Enakbl  Paint. 

(IO7.)  Composition: — 

No.  l.OU 61*72percent 

Insoluble  earthy  matter      1  *4 
Zinewhite 46  88      „ 

No.  2.0a  and  Turpentine....    6015      „ 
Zinewhite 39  85      ,, 

Whitb  Shjcate  Paint. 
(168.)  Composition: — 

oa  1322    11*43 

Insoluble  (sUusates,  &o.)  . .     6414    64*16 
Oxysulphide  ot  Zinc 22  64   24*41 


(109)  The  composition  of  the  samples  given 
above  will  doubtlev  be  useful  to  many.    Seme 
of  these  paints  have  been  recently  introduced 
some  are  not  very  oommon,  bat  all  are  likely  to 
be  met  with  in  commercial  analysis. 

It  will  be  seen  from  the  fi^oras  given  that 
some  of  the  paints  are  of  no  special  value,  and  are 
in  no  way  superior  to  those  ordinarily  used. 

(To  be  continued,') 


A  SIHPIB  MBTHOB  OF  COLOVUIG 
AHD  BHAMELLIirO  FHOIO- 
0KAPH8.* 


THE  following  method  of  eokmiing  and 
ling  prints  has  proved  in  the  hands  of  those 
to  whom  1  have  eiven  instmotionB  of  yfsj  gnat 
value  (oommeraalM.  Exosllent  rtsnue  are 
attained  at  onoe  wnh  very  Httie  labour  and  tfas 
minimum  of  art  knowledge.  It  is  not  inteaded  to 
replaoe  any  of  the  "  legitmiate  *'  meChodsof  edlesr^ 
ing  photegraahs,  but  rather  to  displaoe  Oe 
*'  chrystoleum/'  At  the  first  glaace,  it  will  sinks 
maav  as  being  thie  proeess ;  but  the  resalts  art  a> 
much  finer,  and  with  this  diffsteaoe,  tibat  tiie  opaqit 
and  too  dark  parts  of  the  photograph  are  o^aUsof 
being  colosrsd.  This  cannot  be  done  with  tia 
ehrystoleam,  it  being  pessible  only  to  tiM  tkroufk 
the  very  light  parts  of  the  print.  The  opsntor 
will,  after  a  few  trials,  be  iaue  to  rival  many  of  Os 
labtniously-stippled  photographs,  and  never  riA 
losing  the  resemblance.  I  am  sonvinosd,  dso^  s 
much  greater  decree  of  penuuMDoe  isattaisedfa 
the  photograph  itself  bv  the  traatmsnt  it  nadv* 
goes.  I  have  sabjeotea  prints  thns  trsated,  wtt 
one-half  of  the  face  covered  with  opaqaa  pi^  is 
the  printing  frame,  to  the  sun  for  maaymaifti, 
and  at  the  end  of  the  summer  itwasbareqr  posabk 
to  detect  the  line  of  exposure.  This  iras  a  tait 
sufOdently  severs,  and  eonvinoed  ma  ttMl  satti 
with  the  ordinary  subdued  light  thsj  ass  slvni 
viewed  in  would  not  snlEer :  tlia  msigin  of  tts 
white  mountioff  board  suffered  move  frosi  fta  si* 
posuxe  than  din  the  ooloured  pcint,  and  wis  oon* 
siderably  bleadhed. 

The  following  is  a  list  of  the  reqnireBMBtB :  — Fise 
puniee  powder,  such  as  used  by  dtrntists ;  two  « 
three  sable  brushes— oil  sables  answer  quits  as  waDt 

wimr< 


and  are  very  much  cheaper  than 
bnuhes;  rose  madder;  orange  vennifiaiL  sslsetFi 
on  account  of  its  body ;  Chinese  white  (moiit,  ii 
bottlss) ;  Indian  red  (for  body) .  These  few  cdovi 
are  all  that  are  necessarr  far  fiesh ;  other  edoan 
maj;  be  added  for  hair,  draperies,  &«.,  as  raqdrai 
A  piece  of  thick  boiler-plate  iron,  ssy  about  8  bf  6 
inches;  several  sheets  of  blotting  p^er,  whits; 
solid  paraffin  (wax);  paraffin  oU :  ootton-wod; 
gelatine,  Nelson's  No.  1 ;  enansl  eollodion ;  flasad 
to  filter.  First  prepare  tiis,  glass  plats  with  the 
enamel  ooUodion  and  gelatine"  ^hoas  who  Iwvs  sot 
previously  done  this,  see  instmetioas  at  end),  thsi 
take  an  unmounted  print,  lay  it  down  on  the  hlot- 
ting-paper,  and  with  the  t^  of  the  finger,  fried 
from  grease,  rub  with  a  little  pumloe  powdsr,  sal 
with  a  circular  motion,  very  gsntly  on  the  faes  sad 
hands  only,  to  give  a  slight  tootli  for  fheooloeriBff; 
do  not  ammde  the  surface  or  destroy  anThalf-toBe. 
Now  wash  the  face  with  a  brush  and  dean  water, 
and  pass  the  tongue  over  it.  As  soon  as  dry,  gifs 
a  fiat  waeh  all  over  the  face,  eyes  and  sO,  win  a 
fiesh  tint  of  rose  madder  and  orange  TeradlioB.  Ae 
sooa  as  dry  (which  will  be  by  3ie  time  snoOv 
print  ii  thus  prepared),  dean  out  the  eyes  with  tts 
brush  nearly  dry.  Now  take  body  ooloer,  asd 
colour  such  parts  as  brooches  or  any  poftiooflat 
comes  too  dark  in  the  photograph,  on  &e  anpiir— 
surfaoe,  using  a  Uttle  of  the  Cainese  whits  hi  tihs 
body  oolour,  and  put  in  all  high-lights  of  kea,  Ac. ; 
aleo  tint  the  line,  whidi  are  too  dark,  the  upper  ess 
especially,  with  roee  madder  and  Indisn  leo.  AA 
this  may  be  done  in  less  time  than  is  required  to 
write  it,  and  is  all  that  is  required  to  bedonecnthe 
surface. 

The  next  proceeding  is  to  wax  and  make  trans- 
parent the  print,    which  also  binds  the  oolosr 
adreadyon.    This  is  effected  thus:  plaee  the  prist 
face  down  on  several  thicknesses  of  olottiiig-papir 
placed  on  the  heated  iron  plate,  and  with  Uie  solid 
block  of  paraffin  rub  over  ttte  back ;  if  the  iron  he 
sufficiently  heated,  in  a  minute  or  so  the  wax  wfll 
permeate  the  print  and  render  it  very  traasparcst ; 
let  tt  be  thoroughly  saturated,  and  immediatelly 
with  a  dean  dote  remove  aU  superfluous  wax  fNoi 
the  back  and  ftont.    Now  take  a  pledget  of  oottoa- 
wool,  and  with  the  paraffin  oil  mb  li^tly  bott 
sides;  allow  it  to  soak  well  in  for  two  or  ttvee 
minutes.    With  dean  doth  mb  off  all  the  oil,  sad 
dip  it  entirdy  in  the  melted  gelatine  (ptepaiedsf  at 
end),  and  squeesa  it  on  the  glaiw  ptevinrody  pt- 
pared  with   the  enamel    oulodioB.      Wash  dD 
gelatine  off  the  back  with  a  sponge  and  warn  water; 
there  will  now  be  no  srsasmeas,  and  tibe  glMS  sse 
be  placed  en  a  retouofaing  desk  with  msbest  of  «Uto 
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ITHEAT-MEAL  BBEAB :  ITS  ALIHEV- 
TAET  VALUE  GOMPAESB  WITH 
THAT  OF  WHITE-FLOXTB  BBEAD.* 

By  Db.  Caxfbell  Morfit,  I'.I.C,  F.C.S. 


THERE  u  f  ach  a  divorrity  of  chemical  opinion 
aa  reepects  the  uoorishing  potentiality  of 
irheat-meal  oreada,  that  a  satiflfactory  Bolutioa  of 
Hm  quention  by  chemical  analysis  alone  would  seem 
bo  b«  difficult,  for  the  present  at  least.  But  if  we 
leaye  the  chemists  disputing  amongst  themselves, 
ind  past  from  the  domain  of  speculative  philosophy 
on  to  the  safer  ground  of  practical  science,  mystifi- 
oation  is  seen  to  clear  awav  at  once,  and  there  is 
ntrealed  to  us  bv  the  logic  of  facts  the  true  state  of 
the  case,  which  I  will  now  endeavour  to  explain. 

Whole  wheat-meal  bread  was  the  kind  upon  which 
Qa  Soman  array  fed  in  the  time  of  Julias  CiDsar ; 
and  in  the  earlier  part  of  this  century  Dr.  Sylvester 
Graham,  of  New  Elogland,  recommended  its  use  in 
(he  United  States,  where  it  is  now  known  as  Graham 
bread,  and  is  highly  appreciated  by  bread  consumers 
IpeneraUy.  ButuutuI  made  the  prooeis  for  the 
panular  form  of  wheat  meal  and  gave  it  to  the 
Iiondoa  Bread  Reform  League,  whole  meal  was 
eoanwly  ground  and  contained  its  bran  as  dense 
flattened  Males  with  sharp  points  and  rough  edges, 
whidi  rendered  it  irritable  to  digestive*  organs  the 
least  sensitive.  If y  improvement,  which  removed 
these  defects  entirely,  secured  for  the  granular 
meal  a  widespread  popular  favour  that  has  not 
beoome  nniversal  only  because  the  millers  and 
bakers,  failing  to  understand  the  philosophy  of  its 
manafaetore,  allow  both  it  and  its  bread  to  de- 
generate into  irregularitieB.  Granular  wheat  meal, 
anlike  the  ordinuy  whole  meal,  not  only  makes 
more  toothsome  breads,  but  insures  the  maximum 
degree  cf  auimilation,  because  it  is  without  that 
■HMhanieally  atinolatiog  effect  which  hurries  the 
whole  meal  through  the  alimentary  duct  before  it 
Sias  had  time  to  yield  all  its  nourisbisg  matter  to 
Absorption.  Whatever  small  portion  may  be 
ezoretod  has  yet  acted  an  essential  part  in  the  pro- 
oeis of  digestion  at  least,  though  we  may  not  be 
«ble  to  deane  it  at  present. 

There  are  chemists  who  encourage  a  wasteful 
mode  of  diflUng  by  repudiating  the  long- accepted 
doctiinoas  mpeots  tiie  physiological  relation  of  the 
nibrogenous  compMkds  of  wheat.    Their  scientific 
«oiitentioH  not  onlj  splits  the  nitrogenous  matter  of 
food  substances  into  divers  phases  with  differential 
ptojperties,   but  apportions  to  each  a  differential 
estimate   of  its  nourishing   capabilities.    One  of 
their  tenets  in   this  connection  is  that,  however 
much  nitrogeucius  matter  may  be  present,  onljT  that 
portion  of  it  dietioguished  by  them  as  albuminoid, 
end  which  exists  as  protein  (the  basis  of  albumen, 
•casein,  fibrin,  and  the  like),  is  potential  fot  the 
nourishment  of  mankind.    Indeed,  some  go  so  far 
■as  to  sngf^t  that  even  a  part  of  the  albuminoid 
nitrogen  is  of  doubtful  efficiency  in  that  respect ; 
wad  dividing  the  nitrogenous  matter  into  two  phases, 
one  cosRulable  by  acids  and  the  other  not,  they 
throw  out  the  latter  as  unavailable  food  matter. 
Its  proportion  may  and  does  vary  so  widely  in  the 
same  kmd  of  food  as  to  amount  to  as  little  as  6  per 
€eiit.in  some  samples  of  wheat,  and  rises  to  34  per 
celnt.  in  others ;  but  these  great  discrepancies  do  not 
affect  their  judgment  in  the  least.    By  this  social 
arrangement  in  chemistry  they  ostracise  nudein, 
plastia,  and  their  congeners,  as  dietetic  pariahs ; 
and  in  the  case  of  wheat,  they  would  relejgate  to  the 
cattle-food  bin  all  of  the  brannv  portion  which, 
though   representing   about  a  fifth   of  the  total 
nitr^en  of  the  gram,  contains  most  of  it  in  other 
phases  than  the  albuminoid— notwithstanding,  too, 
that  it  carries  with  it  most  of  the  fat  and  phos- 
phates, and  tiie  whole  of  tbe  oerealine,  the  dig^estive 
ferment  natural  to  the  grain. 

Bat  while  convinced  by  recent  experiences  that 
every  part  of  the  wheat  ^rain  is  food  for  mankind, 
I  know  also  that  a  portion  of  the  branny  intefni- 
ment,  amounting  to  6  per  cent,  of  the  whole  grain, 
detracts  from  the  tootnsomeness  of  tbe  baked  loaf. 
Pnctieally,  therefore,  this  tough  husky  modicum 
is  objectionable  in  a  bread  sense,  and  decortication 
does  not  remove  it,  nor  can  it  be  separated  from  the 
meal  when  the  wheat  grain  has  been  ground  in  a 
steel  milK    My  old  process  conceded  to  the  Bread 
Reform  Leaguo,  consequentfyf  must  be  discarded, 
because  it  involves  both  decortication  and  the  use  of 
steel  mills.    I  now  not  only  make  the  elimination 
<A  the  tough  bran  an  incident   of   the  grinding 
operatiou,  and  save  any  outlay  for  the  puri)Ose, 
but  simultaneously  render  the  tender  portion  yet 
more  loose  and  soft  in  texture,  and  consequently 
am  able  to  produce  at  the  minimum  of  waste  and 
cost,  firstly,  a  standard  granular  me^  of  refined 
diaracter,  representing  from  93  to  01  per  cent,  of 
tho  cleaned  grain,  and  always  uniform  in  quality 
mad  features ;  and,  secondly,  a  pearl-white  meaJ 
lepcesenting  all  the  farina  of  the  grain  with  some 
ceiealine,  or  about  83  per  cent,  of  the  whole,  and 
MiTotdiog  M  superior  mtLteriaX  for  a  white  loaf  to 
«sa0/  iAe  ^'houBcboJd  "bread  of  tbe  baken.    Tho 


perfection  of  these  meals  f aoiliated  my  subsequent 
improvements  in  bread-making,  and  the  two  com- 
bii^  not  only  accomplished  a  saving  of  10  to  18 
per  cent,  in  the  milling  operations,  but  will  supphr 
standard  meals  and  breads  at  less  cost  than  usual. 
As  yet  the  public  have  not  had  the  opportunity 
for  testing  the  great  advantages  of  genume  wheat- 
meal  breads,  because  bakers  in  tms  country  are 
unable 


or 


jpwiUing  to  make  them  properly,  and 
millers  do  not  supply  suitable  meals.  Wneat-meal 
bread  as  it  should  be  is  ath-active  in  appearance,  and 


very  unlike  the  poor  stuff  sold  as'  such  in  the 
London  shops.  Whether  made  by  fermentation  or 
without,  its  basis  is  granular  meal  free  from  any  of 
the  usual  admixtures  or  substitutes  of  white  dough 
ur  dusted  bran  and  white  flour.  Its  crust  is  tenoiBr 
and  smootiiljT  granular,  instead  of  bein^  rough  and 
hard  J  and,  in  the  case  of  fermentation  breads, 
deliciously  crisp.  The  crumb,  vesioulated,  light, 
and  elastic,  is  never  sodden  or  too  close,  becomes 
stale  slowly^  has  a  rich  mealy  taste,  and  when 
chewed  excites  the  salivary  secretion.  The  bran 
particles  are  invisible  to  the  eye,  even  through  a 
magnifying- glass,  and,  save  that  they  impart  an 
agreeable  taste,  scarcely  betray  their  presence  to  the 
tongue.  The  outward  features  and  inherent 
^uslities  of  the  breads  of  my  system  are  character- 
istic and  uniformly  the  same.  Not  only  are  they 
appetising,  but,  weight  for  weight,  much  more 
nourishing  than  white-flour  breads. 

In  realising  this  standard  excellence  for  meals 
and  breads  I  employ  only  the  usual  means,  but 
manage  them  in  ;  unusual  ways  so  as  to  produce 
new  and  important  effects.  Success  is  obtained  in 
my  system  of  procedure,  not  by  adopting  the  dogmas 
of  those  chemists  whose  cult  is  the  aristocratic 
albuminoids,  but  by  practising  a  rational  i)hilosophy 
of  conflict  with  them.  I  act  upon  my  belief  that 
each  food  substance  carries,  naturally,  an  adjuvant 
of  digestive  ferments  peculiar  to  itself,  as  wheat 
bears  cerealine,  which,  when  loosened  from  its 
bonds  by  compatible  means,  receives  the  impulse  to 
co-operate  in  preparing  its  associate  constituf^tits 
for  digestibilitv  m  the  human  stomach.  The 
observance  of  this  principle  has  enabled  me  to  con- 
vert even  milk  into  a  cheese  of  characteristic  tooth- 
someness  and  dijtestibility,  chiefly  because  the  latter 
rdclaims  and  embodies  the  wealth  of  essentials  now 
run  to  waste  in  the  whey.  Even  my  pearl  meal, 
therefore,  is  made  to  retam  as  much  as  possible  of 
the  cerealine  matter  of  the  wheat ;  and  whf>n  either 
it  or  the  granular  meal  is  mixed  into  dough,  water 
is  made  to  set  free  the  digestive  ferment  for  action. 
This  done,  the  dough,  without  being  touched  witii 
the  hands,  is  x>artitioned  in  a  manner  to  protect  it 
against  injurious  influences  or  changes  during  fer- 
mentation in  any  weather,  and  to  insure  its  perfect 
cooking  in  the  oven  without  risk  of  spoiling  a  loaf 
by  scorching  or  otherwise.  The  water  is  confined 
within  the  loaf  until  it  has  co-operated  with  the 
cerealine  in  developing  the  digestibility  of  the 
dough,  and  in  promoting  the  bakug  or  rather  cook- 
ing of  it  into  perfect  bread ;  so  that  the  portion 
necessary  for  its  constitution  remains  in  the  loaf  as 
a  fixture,  the  excess  passing  off  only  when  it  has  done 
its  part  in  the  cooking. 

The  crumb  and  crust  of  the  breads  made  by  ny 
system    contradict    impressively    the    arguments 
against  whole-wheat  meal.    But  chemical  analjrais 
obtains  so  little  interpreting  assistance  from  ph}  do- 
logicai  research  in  tlM  premises,  that  it  occurred  to 
me  to  seek  a  fuller  understanding  of  the  subject  in 
a  way  quite  different  from  any  hitherto  conceived. 
That  is,  having  satisfied  myself,  bv  oft-repeated 
practical  experiments,  that  standard  breads  in  every 
respect  can  be  made  with  wheat  meals,  I  contrived 
a  method  which,  though  notstrictiy  classical,  is  one 
of  practical  science,  for  determining  what  modifica- 
tions their  material  undergoes  during  conversion 
into  bread  to  render  them  oharaoteristiaklly  superior 
to  any  others  of  the  kind.    Four  different  typical 
wheats    (two  white  and   two   red)  having  heen 
selected  and  first  nnade  into  three  meaU— viz.,  one 
crude,  representing  the  entire  grain ;  another,  the 
standard  granular  of  my  system ;  and  a  third,  the 
pearl  meal  or  farina  eonsoh,  also  of  mv  system,  both 
of  which  have  been  alrmtdy  described — these  meals 
were  then  converted  severally,  and  according  to  my 
system,  into  non-ferment  and  fermentation  breads, 
acrupnlous  exactitude  was  observed  as  to  all  the 
weighings,  dryings,   and  other  manipulations,  in 
order  to  mskethe  results  as  trustworthy  as  possible. 
The  first  ^tep  was  to  ascertain  the  exact  propor- 
tion of  total  branny  matter  in  the  several  meals ; 
and  for  this  purpose  a  given  weight  of  each  was 
carefully  but  thoroughly  brushed  upon  a  very  fine 
wire  cloth  until  all  its  farinaceous  portion  had  passed 
through.    That  which  remained  on  the  sieve,  being 
directed  from  the  meal,  was  designated  proximate 
bran,  and  it  varied  in  proportion,  according  to  the 
kind  of  wheat,  from  16*80  to  lOSO  per  cent,  of  the 
crude  meal,  and  10  28  to  13*24  per  cent,  of  the 
standard  meal,  or  a  mean  of  18*23  per  cent,  for  the 
former  and  12*10  per  cent,  for  the  latter.    There- 
fore, wheats  gen«rally  may  be  said  to  consist  of 
81  '72  farina  and  18  28  branny  matter  per  cent.   The 
proximate  brans  of  the  diffeient  sampls«  ol  exude 


relays  of  cool  water  until  the  latter  ceased  to  be- 
come the  least  cloudy,  and  by  this  treatment  tbey 
were  reduced  in  weight  rather  more  than  coe-hslf . 
The  residue  left  I  distinguish  by  the  name  of  abtolufe 
bran,  because  it  has  parted  with  all  its  matter 
separable  by  the  means  employed.  It  will  thus  be 
seen  that  cool  water  alone  has  taken  out  of  the 
proximate  bran  and  into  solution  or  intimate  sus- 
pension upwards  of  CO  per  cent,  of  its  original  sub- 
stance. And  what  is  no  less  remarkable,  the  ratio 
of  absolute  bran  to  the  meal  is  a  uniform 
fixed  quantiW  for  all  the  wheats  indiffer- 
ently, being  9-66  per  cent,  from  the  crude  and  5;S(^ 
per  cent,  from  the  standud  meal,  notwithstsnding 
that  the  proximate  brans,  whence  they  were 
derived,  are  variable  in  their  quantitative  relatioci 
to  the  meals.  Therefore  the  total  of  actual  bran  in 
any  wheat  does  not  exceed  10  per  cent. 

Kotyet  satisfied  that  this  alMolute  bran  was  ex- 
hausted, I  next  proceeded  to  ascertain  if  the  proxi- 
mate bran  would  yield  more  of  its  substance  to 
Brtifidal  digestion  than  it  does  to  water ;  and  there- 
fore it  was  subjected,  under  proper  conditions,  to 
the  action  of  diastase,  panereatin,  and  pepsin  con- 
secutively. The  result  proved  that  the  9  65  per 
cent,  of  absolute  bran  from  the  crude  meals  had 
become  reduced  to  7-87,  or  18*4 1  per  cent. ;  and  in 
like  manner  the*5*80  per  cent,  of  absolute  bran  of 
the  standard  meals  lost  21*38  per  cent.,  having  been 
lowered  to  4  66— except  for  one  of  the  red  wheati, 
which  gave  rather  less  difference  for  both  meak, 
and  seemed  to  be  erratic.    As  this  residue  could 


'  Axua  tbe  Lancet, 


not  be  resolved  further  by  any  controllable  means, 
it  takes,  logically,  the  title  of  ultimaU  bran  ;  and  it 
would  represent  the  final  state  and  proportion  of  the 
bran  if  the  process  of  artificial  digestion  left  it  free 
from  variable  quantities  of  assoaate  matter.  Bat 
digestion  outside  of  tiie  human  stomach  does  not 
correspond  with  that  inside,  however  skilfully  it 
may  be  imitated,  for  there  is  some  force  at  work 
in  the  one  case  which  cannot  be  commanded  in  the 
other ;  and  probably,  therefore,  yet  mote  of  the 
bran  )m  assimilable  under  more  natural  con- 
ditions. At  the  worst,  the  standard  granular  meal 
of  my  lyatem  has  only  4'56  per  cent,  of  undi- 
gestible  matter.  Very  interesting,  too,  in  this  con- 
nection  is  the  fact  that  this  absolute  bran  not  only 
loses  density  in  becoming  ultimate  bran,  but  also 
drops  as  reepects  its  mineral  matter  from  5*36  to 
0*33  per  cent,  for  the  crude  meal,  and  from  4*33  to 
0-43  per  cent,  of  the  standard  meal;  or,  in  other 
words,  the  2*42  and  236  of  phosphoric  acid  which 
they  represent  fall  nearly  to  zero,  being  drawn  out 
by  the  process  of  digestion.  Moreover,  the  total 
nitrogen,  2  17  jer  cent,  (containing  albuminoid 
nitrogen,  1*80),  of  the  crude  meal  brans  becom^ 
0-82  (oontaiuing  albuminoid  nitrogen,  0*78)  ;  and 
under  corresponding  drcumstancts  tho  total  nitro- 
gen, 1*92  per  cent,  (containing  albuminoid  nitrogen, 
l*8C),  of  the  standard  meal  braus  falls  to  0*80  pw 
cent,  (containing  0  80  albuminoid).  Thus,  althoujp 
artificial  digestion  draws  out  the  whole  of  the 
phosphates  or  minersd  matter,  and  60  to  70  per 
cent,  of  the  nitrogenous  matter,  that  portion  of  the 
latter  which  it  leaves  is -wonderful  to  be  told— all 
or  nearly  all  albuminoid. 

Besults  could  not  be  more  impressive  than  these 
as  to  the  superior  nourishiog  value  of  whole  wheat 
meal,  for  they  prove  that  the  separation  and  re- 
jection of  the  bran  must  inevitably  impoveridi  the 
residual  farina  or  flour.    This  fact  obtains  addi- 
tional confirmation  in  my  own  ©very- day  life, 
for  whole-meal  bread,  which  forms  four-fifths  of 
my  restricted   diet,  nourishes  me    satisfactorily', 
whereas  sny  attempt  to  vary  it  in  the  least,  with 
fine  white  fiour  bread,  brings  back  bodily  diicom- 
fort  and  debility.    In  the  course  of  my  laboratory 
work  upon  this  subject,  I  also  learned  that,  un- 
usually fine  as  are  the  fermentation  breads  of  my 
system,  non-ferment  breads  can  bo  made  to  excel 
them  in  every  respect.  But  it  is  necessary  to  foUov 
throughout  a  stnotiy  philosophical   method,  and 
then  Uiey  will  require  less  time  and  labour  in  their 
manufacture,  be  mdependent  of  a  dioioe  of  wheats, 
and  always  sweet  and  appetising.    •  *  Baking  pow- 
ders," however,  must  not  be  employed  for  gene- 
rating the  carbonic-acid  gas  which  is  to  vesiculste 
the  dough,  as  they  leave  chemical  residues  in  the 
baked  loaf  which   render  it  unwholesome.^  Xor 
must  the  barbonic-acid  gas    be   dissolved  in  the 
water  for  mixing  the  dough  and  forced  in  mecham- 
cally,  for  though  it  will  aerate  the  loaf,  it  will  net 
produce  perfect  bread.    To  promote  the  hydrolyM 
whereby  tho  cerealine  with  water  replaoes  yeast, 
leaven,  and   fermentation,   and  to  f aclUtite  the 
osmotic  action  upon  which  the  metamorphosis  of 
dough  into  bread  largely  depends,  the  carbonic  sod 
gas  must  be  in  the  nascent  state  and  generated 
within  the  dough. 


LUBRICATING  OILS  AKD  THE  CO- 
EFFIOIENT  OF  FBICTIOtf. 

AT  a  recent  meeting  of  the  American  Assodation 
of  Mechanical  Engineers  Dr.  Arvin  read  a 
V<iV«r  on  the  subject  of  lubrication,  from  which 


and  standard  meals  were  next  indosea,  Mtpaxs&aV;  A -vi^  «i^xasX^«  l^^^^nsiv 
in  very  fine,  white  cotton  olothB,  aaoA^Eoeii&dL^QjiiddaX    Tq  «^  \ftM^M^^  T&va.  ^\tf 
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KNaiJSH  HEOHAmo  AND  WOBLD  07  BCgEWOB:  Ho.  1,M». 


Iw  BMd*  to  put  upon  hii  •ngina,  the  ytiia  ot 
oo-tffldaitt  of  fiwtion"  li  axtiamcly  low. 
know  pedaatl;  wall  tli«t  it  dspand*  ddod 
oonditwiu  thai  an  difflonlt  to  ********'■*  i 
nndaratuid.  !E*«a  tha  wiaait  kdoiltthKttl 
TM7  Uttls  yet  fonnd  oot  whioh  throw*  >  pr 
li|jjt  upon  that  inbjaet. 
rta  uuttnee,  we  know  p> 


mow  pcrfeotlr  w«ll  whe 

jtolfiktionof  nnffiD' 

twojiolitbed  razttem  mads  to  fit  pufeotly,  « 
noh^tat  all  on  what  wenaed  tooNon  bi 
Uiat  do  not  fit  aqnallj  wall  ex  bare  the  Mue 
If  we  an  to  dacide  bow  to  oonibnat  a  bi 
what  Iti  nopoiHon*  tbovld  ba,  how  Utm  a 
nent  it  ihonld  oorai,  all  of  thaee  weaaTCliei 
he  djteoUr  in  pt^t.  Bnt  il  we  baTe  an 
tbatninaW,or»o«^' *      - 


nllka.    When  we  ai 


theae  ioTaatigatioiu  afford  ni  no  light  whi 
and  I  think  that  any  aiigliiaei  will  agraa  w 
tba^  onditinB  all  poatible  nine  of  raaaaral 
gaffing  the  eo-etBciant  of  fiiotlcm,  whatwi 
to  knowii  Taatly  bayoad  that. 

Foi  initanoa,  on  angineai  oomaa  to  jc 
Mji;  "  I  wsi  luiog  luoh  aparalBn,  and  my 
Ian  oold ;  I  an  now  oiing  aueh  a  paiaffln, 
rauabot"  Wa  find  on  a»amlnatfcn  that  1 
no  piaotieal  difleienoe  liatween  the  two,  bo' 
. ,_  .t__j  ^  ibem^ - 

a  the  two  o 
re  apply  them  to  ipindlea,  i 

in  ouaraten  bear  no  ralatlon  1 

other  in  thelx  ptaetisal  bebavloni.  We  fli 
one  wUl  ran  at  a  mndi 


-,, ._.  Jt  find  by  .. 

doe*  not  daiiend  on  that.    la 
the  leaulta  whioh  wa  obtain 


r  tempecata 
'htthLk  it 


Tha  Boduatar  and  Pittaboig  BaHroad  Co 
mntbeiiOMa  with  a  bearing  Ue  iDrtace  of 
in  oompoaed  appanntly  of  laad.  Than  i* 
thin  fllm  of  lead — it  appean  to  ha  laad— 
OTO  the  inner  anitaoa  of  the  oompoaitio 
irbleh  looln  a*  tbongh  it  might  be  gno- 
Tbey  aar  thar  will  ran  an  oil  on  thia  aotb  l 
thatlknowpodtiT^  faili  nndei  limilarc 
■tnneae,  andm  the  (una  olaai  of  oan,  on  th 
2f«r  York  Central,  and  Dataware  and  Licka 
— Jwtwh*.  I  canuot  aay  tar  the  life  of 
know  IhaijMt  ihale  will  aiuk  down  on  tha 
iu,  Mid  Jtfltnini  oold,  andituu  on  a  varj 
ra.  Onaot  fiia  oil  oompanlei  matrnfaotorai 
lAiah  i*  ooapowd  largalv  of  a  mloeral  baaa 
fc  miltad  wllfi  a  tatty  a«ld.  All  thinm  con* 
that  oil  hu  been  the  moat  noouifur  tor  r 
eoM  of  aay  oilnwd  on  nilwaya.  And  yatth 
to  eqnal  iome  <tber  okaapai  oila  on  the  ti 
lartng  micbiaw.  We  haTa  had  oocailon  li 
miko  tome  aampanitife  teata  on  lut-r 
■pfadlaa  of  the  Sawyer  pattam. 

Wa  baT*  hall  a  doMn  oila  from  Euro; 
Nvnal  mad*  in  Ihia  oonntry.  T<k[ng  a  ■; 
fmne,  and  adapting  a  dnununneter  of  my 
•zpeoted  to  find  that  oila  which  had  tha  bei 
waaldbeOebeatoil*  for  tboae  apindlaa.  1 
I  did  not  know  anyUiioa  about  it.  Altar 
para  and  llataned  to  a  great 


, _....,  a  ipindls  til 

uHwf  flttad  b«baTad  in  one  way ;  hot  a 
that  was  badly  fitted  behaved  raiy  diSt 
Theefleotof  tluiwaa  to  eatabUah  a  triotio 
own  In  addition  to  the  friction  whioh  we  ge 
naakof  aadna  to  tha  oil  Itaalf.  If  we  pn 
tfaat  liaa  good  body  the  heat  iooreaaed  Tery  i 
Now,  wa  ahonld  «ay  at  flnt  that  that  wai 
jaetkn  to  that  oil.  Bat  we  lonnd  alter  r 
them  tot  a  ihort  time  that  tha  oila  that  gam 
beat  Malta  In  the  eoonomy  of  power  woe  £ 
tbat  pndQcad  the  moat  rapid  wear.  Wi 
that  after  rmmiDg  oonatantly  at  aome  6,600 
ticoa  a  n^nte  it  had  loit  aa  mnch  aa  { 
gramme  in  aotnal  weight.  When  we  took  i 
paiaffln  oil,  the  wear  wa*  not  one-half  of  tl 
that*  Mama  to  ba^  apparent  reaiontorit. 
I  baTO  come  lo  think  lately  that  theqoe 
wear  on  beailnga,  aa  ordinarily  fonnd.  ia 
waally  mora  impoitanoe  than  the  ooat  of  oi 
laigemiUowiMtoama  tomaraoantly  and  s 
ba  wanted  an  oil  f  or  hi>  aplndlsi.  He  aaii 
Botcara  what  it  oocL  Haaald:  "After  i 
aotBaalamonlU*  for  aiBnyTaaialhaTadia 
that  wa  anatain  anch  gnat  MM  by  wear  dne 
•-'-'-*■ * ■-  "- re  prioe  of  the 


important." 
WbMttheanBii 


rfaiiad.  fliatadty  oonatinotlrai  ^tbe  haul 
icmaim  Moaed  rapid  haating.     I  think 


Imoklyn  Brid 
ooftbehaari 


igthoeebearin 

Wnfiy  one  day,  I  happaoed  ioaatmrSL 
Ob  i^  (whJA  I  t^k^Mtum  Ilk. 
atii^  «(«plM>  iKAen  A  abowMf  otefifM.— 


Dd  I  fonnd  it  quite  hot,  while  jiut  l){n. 
notion  the  ahatt  felt  oold,  thowinghow 


Ttivitj  frf  moh  a  n 


SB.  XASBHALL    TAni*S 
ELECT&OXSISSB. 

'  a  rMsnt  meeting  of  the  Fhyiieal  Soeta^  twa 


t,  Thniaton  haa  jaat  deacdMd ;  and  the 
all  anoh  eaaaa  Ming  ilmiittaneooa  with 
s  of  tempeiatnie,  I  am  led  to  wondarif 
ne  to  expansion  by  heat  rather  than  to 
oionmal 
>raUy  find  that  t' ■'-  " 


DOdifleation  of  the  qoadrantelectrometw.    It 


noclyll 


_.       ih  *p«*d  an 

In  oila  anawer  l^all,  and  tfa 

1.    I  belieTe  the  engine*  of 

lEleotrlo  Light  Company,  whiob  ran  the 
n  Psarl-*tr«at.  are  rated  76  botte-power, 
I  Ue  rate  of  375  rerolntlona  per  mlnnte. 
iblv  informed  that  the  oil  they  an  niing 
nginet  ia  the  only  aort  yet  foood  to  ran 
(all  an  oil  of  abont  32°  Baume  gravity, 

almoat  aa  light  and  flold  aa  oommon 
and  raqnire*  to  be  snppliad  aonitantlr. 
na  to  think  that  thia  arranging  of  a  iteaay 

thtai  oil  i«  a  Tery  deaitable  plan  whararar 
praatleallyoaRfed  oot,  a*  in  the  case  of 
or  and  nabboth  tpindlei  and  nloely 
id  fitted  bearinga  of  larger  dimenalaDi, 

in  the  maohlnaa  theae  gentlaman  haTo 
c  teating  oila. 

laringa  nicely  flniahad  and  lonniala  Bare> 
pad  ud  ground  to  fit,  an  ahnndant  and 
npply  of  thin  oil  will  give  tha  beat  poaaible 

kee^ng  th«  bearing  oold  and  taTiog 
Tfth  euDh  maohinei  von  may  laam  much 
per  proportloiu  of  twaringa  and  of  tha 
I  of  friction  In  relation  to  pnature  and 
1  of  ojli,  too,  under  tho  ezMt  CDnditiani 
laohinea,  bnt  nothing  of  the  reqniremeuti 
ary  in  oommon  use.  Why,  thea*  gentle- 
:  of  a  journal  and  bearing  aa  two  oylin- 

• -n  perteot  oentaot.     It  would  be 

1 .,_,  1 1  the  fit  of 

n  a  bnihel 
1  point  of  oontaot 

I   biapaoL  and  the 

9r  Tiaoouty  of  the  oD  muat  make  the  fit 
J  my  own  ob»r*ation  that  the  reaolta 
n  taating  heavy  lubrioating  oiti  on  than 

do  not  oorreapond  with  the  piaatlcal 
itthaaa  oila  on  railway  axle*  aixd  other 
r,  and  any  angioear  tc  — "■ ■'~''* 


urta  of  a  drcntai  plate  of  ebonite,  itaadSng  on 
andooveredbyaglaM  ihade.  A  imall  brnw 
le  terminating  in  little  hraaa  balla  ia  balkMed 
point  at  the  oenu  of  the  diae  on  an  agata 
«.     He  one  and  awingi  Moien  two  InH 

F  and  O,  atanding  an  a  (hort  diatane*  abcm 
Jac,  and  boUi  orawMited  with  aball,  H,  projeet- 
tom  the  under  aide  of  the  diee.  The  other  eBd 
e  needle  morea  over  two  platee  of  metal,  A  and 
iverally  aonneoted  with  projeotiBg  knobe  O  aad  , 
■.._  —  •!..  i_.i „(   J  (tent  fd  kaowAi 

J   the  ^-fcH   and  th* 

le,  after  a  few  oadllatiana, 
between  F  and  G,    r*"    " 
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be  teffarded  ai  » 
Mter.  ^t  alao  ew 


c  to  yon,  aatha  aavingia,  ''with  tearain  HkaiiH  wUahtnraaa 

d  hie  eyee  doubled  up."    Wehavsbean  nlnrnkBota;  but  the 


it  ia,  the  moat  important  oonditiona  under 
*e  teata  are  made  are  the  very  onea  that 
M  maintained  under  apecial  and  nnutual 
Doaa,  and  are  never  found  in  the  great 
laohWy  that  muat  be  labdiatad.  Thia 
a   fiictional  teata   by   tpeaU  maobinee 

a*  a  maana  of  aelactiag  labrioanta,  and  a 
othoae  whose  opiolona  of  oils  are  thnt 
I  believe  that  the  great  valna  of  these 
ata,  and  the  maohlnea  by  wUA  they  are 
I  in  anothor  direotion ;  for  we  know  that 
nsMroh  Ilea  at  the  root  of  all  iudnatrial 
Bnt  I  think  we  moat  try  an  eoglne  oH 
wa,  a  ipindia  oil  on  a  apindle,  and  a 
reaae  on  a  waggon,  all  aa  nearly  aa  poaaibU 

ordinary  ooi^iUons,  to  leain  anything  of 
alue  of  the  lubrloaot. 
speaking  of  apindle  oilt,  I  abonld  have 
at  I  found  Uieir  bearing  parte  did  nol 
ht.  I  oonaidered  tbalr  frosted  look  at 
I  of  a  friction  I  aaw  no  way  of  estimating, 
it  waa  attended  with  rapid  wear._  Witt 
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of  ebonite,  havioa  a  needle  point  at 
~  "  *  tnraa  a  little  ii«dle,  terminat- 

.__ ,  hut  the  anni  of  thia  needle  an 

and  magnetiaed,  and  the  cap  ia  ntetal  and 


oa,  JudgiL  ,^  ._-  , 
ater  with  the  more  tuoous  oils.  I  inlai 
aonot  judge  of  the  actnal  friction  oooa' 
the  looTiDg  snrfaoea  in  oontaot,  while  wi 
Die  ta  estimate  emtately  that  fiietioi 
1  to  tha  oQ  itself.  Forusioga  thinoilwi 
Jiat  one  friction  eo  greatly  that  we  oanno 
lessra  increase  in  the  other  whleb  oooosion 
[  it  be  true  that  the  qnastiaa  at  wear  1 

iol  panmonnt  importance  in  ohooslni 
,  than  a  low  oo-effioieat  of  frintian  ia  n< 
of  v^ue,  and  oar  triotioQal  tests  ar 
lasameonl  of  judging, 
sqneatly  said  that  we  have  petrolenm  oD 
ma  answer  all  reqniiements  of  Inbtleatioi] 
u.  Iwidiit  wa*.  Ibeliereptaotioalei 
fully  pTorea  that  in  many  tnstanoe*  oom 
oil*  are  beet.  Somatimea  atbin  petidleai 
a  small  pcn:tion  of  animal  oil,  glvaa  bettc 
Ton  may  find  imt-"""  where  the  bei 
n  oil*  do  not  anawer  on  an  engine,  whe 
or  a  mixture  prinidpally  lard  oil,  kaap*  tfa 
lid  and  b  every  way  satbtaotorf.  tUa 
M  the  oaae  whether  Qie  p«to&aA  ^ 
ir  lighter  gravity  th«ixtlw\u&<A.  'Bv 
to  aay  t haaa  aro  ran  inrtarioBa  til 
w.,.j|  oila  do  not  astwei  tiwej  E«q^i^lxea~.. 


irantknoh  at  C,  whioh  ia  conneoted  to  a  fnjaot- 
knob  D.  The  needle  is  prevented  from  ooinln( 
.  aotn^  OMilaet  with  C  trr  a  tittteebonita  stop  XL 
the  dbatge  is  positive,  flie  needle  vrill  thaa  ba 
died  whsa  a  positively- ohargod  bod; 
t  D,  and  if  negative,  than  whan  a 
rgad  body  is  brought  n«at  D. 
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tiKMgh  the  BtaiDS  act  alnffgUUy  when  thip  if  done, 
tfaey.ua  rale,  act  in  the  lon^  ran).    (3)  Take 
another  coTer,  and  lay  it  on  the  former  one,  hut  not 
quite  edge  to  edge.    Press  it  down  with  a  monnted 
needle  eo  as  to  make  the  spatam  spread,  and,  for 
the  sane  reason,  move  it  a  little  to  and  fro.    A 
dozen  trials  will  show  how  to  diffuse  a  thin  and 
delicate  film  over  the  cover.    Then  slide  the  upper 
cover  off,  pushing  it  to  oue  side  by  applying  the 
needle  to  its  edge.    If  the  needle  has  a  little  curve 
at  its  extremity,  so  much  the  better ;  and  the  film 
finally  left  will  be  the  thicker  the  more  obtuse  the 
angle  at  which  the  needle  is  placed  to  tiie  surface  of 
the  cover.    More  pressure  has.  of  course,  to  be 
wed  for  thick  than  for  thin  sputam ;  but  the  whole 
opeimtion  need  not  take  more  than  a  minute,  and  a 
few  trials  will  teach   the  details.     (4)    Lay  the 
covers  aside  out  of  the  dust  to  dry  quickly.    They 
may  be  placed  on  a  piece  of  paper  under  an  old 
Iratter-ditth  cover,  bell-jar,  i^c,  and  will,  of  course, 
dry  more  rapidly  if  accompanied  by  a  little  chloride 
of  calcium  in  a  watch  gUus,  tooth-paste  pot  top,  or 
ether  small  receptacle.     When   dry,   pass   them 
oaiokly  three  or  four  times  through  a  spirit-lamp 
name— which  has  the  effect  of  fixiug  the  film  to  the 
glaM'taking  care  not  to  use  so  much  heat  as  will 
oiowii  the  film.     This  burning  process  seems,  I 
mdmit,  a  barbarous  one.    However,  the  film  may 
equally  be  fixed  by  hyperosmic  acid  vapour  (make  a 
1  p.0.  solution  of  hyperosmic  acid,  and  put  a  little 
in  a  watch-glass  along  with  the  dr)  ing  covers),  by 
alcohol  vapour,  and  also  in  other  ways.  Hyperosmic 
•acid  first  hardens,  and  then  stains:   it  has  quite 
•done  the  first  when  the  slightest  possible  brown 
tinge  is  observable  on  the  film.    Other  stains  will 
floarcely  take  after  prolonged  exposure  to  it.    The 
▼npour  is  said  to  be  dangecous  to  life,  and  must  not 
bo  breathed.    Next,  as  to  the  stainmg  of  the  film. 
This  may  be  effected  in  various  wa}s:— (1)  By 
tha   ordmary   old-established   vegetable   stains— 
•carmine  or  logwood— to  show  the  blood-corpuscles 
and  other  large  cells  contained  in  the  sputum ;  (2) 
with  metallic  stains,   as   hyperosmic  acid,  silver, 
gold,  &o.,  which  staiu  both  these  and  the  germs ;  or 
<3)  by  aniline  methylene  dyes,  6:0.,  with  the  specific 
object  of  showing  the  germs,  or  some  particular 
Jdnd  of  them.    (I)  To  stain  with  carmine  or  log- 
wood, I  tease  out  the  sputum  with  needles,  aud, 
bofbro  it  has  become  dry,  float  the  cover  with  the 
apatam  side  downwards  on  the  staining  fluid.    If 
tliis  ia  gently  done  the  film  does  not  come  off.    In  a 
aerioa  of  articles  in  the  ''E.M."  on  Microscopic 
ICoontlng,  I  have  described  the  subsequent  stages 
of  the  pcoceia.     They  may  in  this  case   be  wet 
asoantsd.    (2)  To  stam  with  hyperosmic  acid,  all 
that  ia  needed  is  to  allow  the  add  to  act  longer  and 
aMna  vigorously — e.g.,  by  floating  the  covers  after 
^ttMj  have  been  exposed  to  the  vapour  in  Uie  1  p.c. 
aolatioa,     with    the     sputum     ride   downward. 
Werococoi  thus  stain  readily.    Silver  is  sharper  and 
waon  discriminating.    Make  a  10  p.c.  solution  of 
]ian  erystallised  nitrate  of  silver,  with  a  drop  or 
two  of  nitric  acid,  and  add  to  a  little  of  it,  whidi  is 
immediately  to   be   used   for   staining,  as  much 
4iquor    mmmomite   as   just    suffices    to   redissoWe 
the  precipitate  at  first  formed— a  thing  to  be  at- 
tended to,  as  the  alkali  tends  to  uuflx  the  film. 
FkMt  the  cover  on  this ;  do  not  let  it  sink,  or  the 
preparation  will  very  likely  be  messed  by  a  finely- 
gianiilar  prseipttate  which  forms.    Terchloride  of 
gold  majT  ne  used  in  an  analogous  way ;  and  the 
praparation  may  afterwards  be  stained  with  other 
dyes ;  but  these  processes  are   more  suitable  to 
coltivations  than  to  sputum.    (3).  Combinations  of 
ttdline,  &c.,  dyes  are  specially  used  to  bring  out 
the  genns.    As  to  these  stains  (a)  for  the  common 
baoiilaa  of  sputum^  theBaciilus  tubereulosi»f  {b)  for 
this  and  other  bacilli  or  micrococci,  or(«)  for  what- 
ever is  in  the  sputum,  may  be  deriderated.  For  the 
Baeillos  tuberculosis  Heneage  Gibbes's  method  is 
the  best,  and  is  as  follows:—!.   Take  a  given 
•qaaatity— say  a  fluid  drachm  and  a  half— of  aniline 
or  aniline  oil.  This  is>  clear  fiuid,  with  a  smell  like 
that  of  gas,  but  sweetish  ;  it  dissolves  slightly  in 
water,  but  is  apparently  miscible  in  any  proper- 
HooM  with  alcohol.    Dissolve  it  in  six  times  its  bulk 
(nine  fluid  drachms)   of  absolute  alcohol,  cr  in 
nearly  seven  times  its  bulk  (ten  fiuid  drachmo)  of 
good  rectified  spirits  of  wiue  to  which   a  httle 
alcohol  has    been    added.      Procure    also  some 
snagenta,     say,    |oz.      Magenta    is    acetate,    or 
hydtodhiorate,  of  rosaniline,  and  there  are,  I  am 
informed,   about  two  dozen  kinds  of  it   in  the 
market,  passing  by  various  names  and  prepared  in 
different  ways.     It  is  a  ^reeu,  non-deliquescent, 
eemioiystalline  substance,  m  lumps,  with  a  metallic 
Inatie,  dissolving  in  water,  spirit,  or  acetic  acid, 
withoat  sediment,  and  forming  a  red  solution.    AU 
the  kinds  are  not  equally  proper :  it  is  safest  to 
procare  it  from  Hopkins  and  Williams,  through  the 
local  eheoiisL  at  the  same  time  asking  that  it  be 
ateted  that  the  dve  ia  wanted  for  tubercle  baciUL 
In  this  way  a  definite  substance  will  be  procured ; 
and  this  is  of  the  greatest  importance  on  account 
«f  tha  wattitadiaoua  varieties  of  aniline   dyes, 
loued  and  otherwise,  which  have  been 
for  eommeroial  purposes.     With  a 
J  BMthylsae  bine,  or  whatever  it 
fc%  fwoaied  aqrwhen^  one  dom  aot  know 


what  one  is  using  or  what  to  expect.    Weigh  out 
two-thirds  of  a  part  (i.e.,  a  drachm)  of  tms  and 
transfer  it,  e.g.,  to  an  ounce  measure  glass,  having 
at  hand  a  4oz.  stoppered  bottle  for  the  reception  (rf 
the  stain.    Pour  on  it  a  little  of  the  spirit  with  the 
aniline,  rub  up  the  crystals  with  a  glass  rod  (which 
is  easily  fnade  from  a  bit  of  tubing),  and  pour  off 
into  the  bottle  the  deep  red-coloured  liquid.    Treat 
the  sediment  with  more  of  the  spirit  and  aniline, 
and  so  on  till  the  whole  is  used  up.    Then  measure 
out  ten  fiuid  drachms  of  distilled  water,  if  rectified 
spirit  was  made  use  of,  or  a  proportionatelv  larger 
quantity  if  absolute  sJcohol  was  emplojrea ;  rinse 
out  the  measure  glass  with  it,  and  pour  it  into  the 
bottle  little  by  little,  shaking  as  you  pour.    Label 
'^Heneage  Gibbes'  Magenta  Stam."    It  is  a  very 
deep  and  strong  stain,  and   should  it  touch  the 
fingers,  the  colour  may  be  removed  by  sulphuric 
acid  and  water.    (2)    To  use  it,  pour  a  little  into  a 
tooth-paste  pot  top,  or  some   such  thing,  either 
floating  the  covers  on  it  film  sfde  downwards,  or 
arranging  them  on  the  bottom  film  side  upwards  and 
droppmg  the  liquid  over  them ;   the  nrst  course 
being  most  cleanly,  and  the  second  most  efiicacious. 
To  prevent  evaporation,  cover  the  whole  up  with  a 
glass  cirde,  smearing  the  edges  of  the  pot  top  with 
vaseline  or  vaseline  and  paraffin.    Leave  the  covers 
to  stain  for  six  hours  or  more,  in  a  warm  place ;  and 
before  taking  them  cut,   let  them   be  neated  to 
between  QC*.  and  lOO**.    If  the  heat  is  much  more 
than  this,  the  magenta  will  blacken ;  if  it  is  much 
leas,  the  bacilli  cannot  be  trusted  to  stain.  The  bacilli 
of  tuberculosis  and  also  those  of  leprosy  have  this 
peculiarity,  that  stains  find  an  exceptional  difficulty 
m  getting  into  them— a  difficulty,  however,  whicn 
may  be  overcome  by  the  use  of  aniline  as  above,  or 
by  that  of  carbolic  acid  or  of  several  other  sub- 
stances ;  and,  once  ia,  they  also  have  a  difficulty  in 
getting  out.    The  next  point,  then,  is  to  wash  the 
magenta   out   of  the  other   constituents   of   the 
sputum  without  removing  them  from  the  tubercle 
bacilli ;  and  this  may  be  done  by  the  use  of  any 
strongish   acid    (picric,    formic,  oxalic,  &c.),  of 
which  nitric  is  usually  preferreld.    The  acid  has, 
of  course,  again  to  be  washed  out,  and  this  is  done 
with  distilled  water.    Consequently  (3),  take  up 
cover  by  the  edge  with  a  forceps,  and  wave  it  once 
or  twice  in  ordinary  water.    This  to  take  off  the 
thick  of  the  stain  and  to  spare  the  acid.    Then  with 
a  tube  brought  to  a  narrow  end,  but  not  to  a 
capillary  point,  take  up  a  few  drops  of  nitric  acid 
and  water  (commercial  nitric  acid,  a  fluid  drachm 
and  a  half,  flUed  up  to  six  fluid  drachms  with 
distilled  water),  and  drop  a  little  on  the  wrong  side 
of  the  cover,  i.e.,  on  that  on  which  the  film  is  not. 
This  will  dear  away  from  that  side  any  stain  which 
may  have  got  on  it,  which  would  otherwise  prevent 
the  process   of  decoloration  being  followed;  for 
in  all  spirit  solutions  the  covers  are  apt  to  sink  in 
the    staining    fiuid,    even    though    they   should 
orifpinally  have  been  laid  evenly  on  the  top.    Then 
drop  the  acid  on  the  right  side  of  the  cover  till  the 
red  has  disappeared.      Then   with   another  tube 
drop  on  distilled  water  till  the  acid  is  presumably 
quite  washed  away  ;  proceed  to  the  next  cover,  and 
so  on  till  the  whole  are  finiahed.     Of  course  the 
covers  must  be  held  over  a  separate  vessel,  for  if 
the  droppings  fell  into  the  acid  it  would  beoome  full 
of  ma^euta,  and  if  those  from  the  WMhing  away  of 
the  acid  fell  into  the  distilled  watgL  it  would  be- 
come Tacidulous.      When   the   dismled   water  is 
applied,  a  slight  redness  will  reappear.    This  is  of 
no  consequence ;  it   is,  indeed,  mevitable   when 
there  are  many  tubercle  bacilli  ia  the  sputum ;  and 
if  the  washing  Ib  carried  too  far,  it  will  take  the 
colour  out  of  the  tubercle  bacilli  as  well  as  out  of 
everything  else.    B  ut  if  the  red  is  at  all  pronounced 
—if  it  is  more  than  a  slight  pinkness— return  and 
use  a  little  more  acid,  for  it  is  then  probable  that 
the  magenta  is  not  entirely  removed  from  the  other 
constituents  of  the  sputum.    (4)  Make,  say,  2oz. 
of  a  saturated  solution  of  methylene  blue  in  distilled 
water — ^i.e.,  add  the  blue  till  some  of  it  remains 
permanently  undissolved  at  the  bottom;  put  in  a 
crystal  or  two  of  thymol  to  prevent  mouldiness.    It 
is  weU  to  do  this  with  all  aqueous  non- mineral 
staining  fiuids.    There  is  the  same  difficulty  with 
methylene  blue  as  with  magenta ;  I  get  mine  from 
Hopkins  and  Williams.    I  believe  what  is  called 
BBBBB  methylene  blue  is  the  best.     Leave  the 
covers  in  or  on  a  little  of  this  for  not  less  than  five 
minutes.    If  they  are  laid  on  the  bottom,  a  little 
dot  of  vaseline  applied  to  the  under  side  of  each 
cover  will  prevent  them  from  lising  when  the  fluid 
is  gently  poured  in.    In  all  these  operations  it  is 
needful  to  remember  on  which  side  the  film  is,  and 
not  to  let  the  cover  drop  any  distance,  as  it  would 
then  turn  over  aud  over.    It  is  well,  therefore,  to 
hold  the  covers,  in  washing,  quite  close  over  shallow 
vessels,  and  to  get  into  the  way  of  holding  them  in 
the  forceps  in  a  determinate  manner— e.g.,  with 
the  film  to  ward  the  thumb.    But  should  the  right 
ride  be  forgotten,  scratching  the  surface  near  the 
edge  with  a  needle  will  show  which  it  iM.    These 
may  seem  very  minute  details ;  but  it  is  by  such 
little  things  tiiat  one  is  chiefiy  puzzled  when  one  is 
working  by  oneself.      Besides,  the   same  poiiita 


with  the  forceps  if  they  are  fioatin^,  or  sucking  up 
the  fiuid  with  a  tube  or  a  syringe  if  they  are  lyfaig 
at  the  bottom),  and  wash  them  with  distilled  water, 
as  described  above,  for  taking  out  the  acid,  till  the 
water  comes  off  very  slightly  tinted.    Drain  off  the 
water  by  putting  the  cover  on  its  edge  on  a  Ut  of 
blotting*  paper^  preferably  damped,  or  by  rolling 
it  on  its  edge  like  a  wheel  on  the  baokof  the  hand. 
Then  put  it  for  two  or  three  minutes  into  absolute 
alcohol  (in  a  tooth-paste  pot,  paint- dish,  watch- 
glass,  &o.).    Drain  off  the  alcohol  in  like  manner, 
and  place  the  cover  under  a  bell  glass  to  dry.    If 
the  blue  of  the  first  cover  tried  washes  out  too 
much  by  the  distilled  water  and  aloohoL  return  it 
for  a  while  to  the  stain.    (6)  Supposing  the  coven 
duly  stained,   the   mounting  hiM  better  not  be 
delayed,  so  as  to  avoid  action  of  the  air  on  the  film. 
Take  some  Canada  balsam^  say,  i^oz.  by  guess,  and 
heat  it  in  an  evaporating  dish  on  a  sandlMith  over  a 
Bunsen    burner,   or   in    some    equivalent   way. 
Vapours  will  be  given  off,  which  must  not  be 
allowed  to  come  in  contact  with  a  fiama,  and  the 
balsam  must  not  be  permitted  to  do  more  than 
simmer.    It  must  be  watched,  and  when  it  has 
begun  to  give  off  a  thick,  white  smoke,  and  is  on 
the  point   of  turning  brown— it  will    then  be 
tenacious  in  spite  of  the  heat— pour  it,  when  cod- 
ing, into  a  wide-mouthed  stoppered  bottle  pre- 
viously heated   to  prevent  cracking,  and  leib  it 
become  cold.    A  safer  but  more  tedious  plan  is  to 
let  it  harden  gradually  in  a  warm  place ;  in  either 
case  it  must  be  protected  from  the  dust.    Procure 
some   xylol  (a  limpid,  colourless,  fragrant,   very 
volatile  liquid),  say,  loz.,  in  a  stopperea  bottle,  and 
add  to  the  Canada  baunm  (which  wfllbeadxy 
mass  like  hud  resin)  as  much  of  this  as  nearly 
suffices  to  brin^  it  to  its  original  bulk ;  and  with 
time  and  occasional  agitation  the  bslsam  will  be 
redissolved.     The  mounting  fluid  thus  prepared 
has  the  advantages  of  dxying  veiy  rapidly  aud  not 
causinff  the  stains  to  fade  to  any  appreciable  ex- 
tent,   it  should  be  about  of  the  consistency  of 
sweet  oU,  and  to  thin  it  down  to  this  it  may  be 
necessary  to  add  a  little  more  xylol,  the  exaot 
amount  depending  on  the  thickness  or  fluidity  of 
the  originskl  Cani^  balsam.    The  xylol  must  eon- 
tain  no  water.    A  mixture  of  ether  {JEther  mithy* 
latum  lotum  or  JEther  lotum)  may  be  used  instead. 
(7}  The  mounting  itself  is  very  simply  aocom- 
plished :  by  placing  a  small  drop  of  this  fluid  on 
the  centre  of  the  cover,  applying  it  to  an  ordinary, 
but  thin,  glass  slip,  and  persuading  the  superfluous 
balsam  to  depart  by  pressure  with  a  spring  dip. 
By  this   meUiod  of  staining  the  tnbez^  badui 
show  out  red  on  a  blue  nound,  looking  like  littlered 
worms.    Sometimes  ouer  red  partides  make  their 
appearance;  but  they  have,i^  the  shape  of  the 
bacilli,  and  the  method  is  a  parfectly  trustworthy 
one,  ti^ough  a  failure  or  two  must  be  expected  at 
first  in  the  course  of  overcoming  the  initial  difficul- 
ties of  manipulation.    The  bacilli  will  not  fail  to 
be  shown,  i/they  are  present.    But  they  may  not 
be  present,  even  if  the  sputum  ia  from  a  consump- 
tive person ;  for  even  if  the  lump  of  sputum  con- 
tains them,  there  may  not  have  chanced  to  be  any 
in  the  partide  mounted  on  a  given  slide,  and  the 
sputum  of  a  consumptive  person  will  contain  them 
only  if  it  has  come  from  an  ulcer  or  cavi^  where 
they  were  actually  being  set  free,  and  not  if  it  pro- 
ceeds merely  from  some  region  where  mucus  was 
being  poured  out  on  account  of  inflammation  of  the 
chest.    When,  on  account  of  irritation  in  the  cheat, 
whether  produced  by  a  cold,  by   bronchitis,  by 
tubercular  consumption,  or  in  any  other  way,  ttie 
air    tubes    contain  an  exceptional   quantity   of 
visdd  fiuid ;  it  is  to  be  expected,  and  jt  is  the  fact, 
that  it  will  oontain  other  orgauisms  berides  tubercle 
bacilli.      These     other     organisms — microoooot, 
bacteria,  and  bacilli  of  various  kinds,  enter  with  the 
breath,  fall  on  the  visdd  matter  and  into  the  cells 
or  oavities  of  the  lungs,  and,  not  being  expelled  at 
once. on  account  of  the  passages  being  dogged,  live 
and  cultivate  there,  and   come  away   with   the 
sputum.    They  will  very  likely  show  blue  by  the 
above  method ;  but  the  stain  may  be  washed  out 
by  them,  so  that  they  may  be  faint  and  incon- 
spicuous ;  and  a  better  way  of  demonstrating  them 
is  by  the  use  of  Gram's  double  staiu  (which  con* 
trusts   them    with  the   non-schizomycetous   con- 
stituents   of  ^e    spntum)    as   follows  :  —  Make 
saturated  solutions  ox  gentian  violet  in  alcohol,  and 
of  aniline  (i.e..  the  oil  itself)  in  water  ;  and  for  use 
mix  a  little  of  the  first  with  nine  times  as  much  of 
the  second.    Place  the  covers  on  this  for  a  few 
minutes ;    it   will   stain    them   violet.     Dissolve 
twenty  grains  of  iodide  of  potassium  in  fifty  fiuid 
dradims  (rather  more  than  four  fiuid  ounces)  of 
distilled  water;  and  after  dipping  the  covers  In 
water  so  as  to  get  rid  of  floating  purple  stain,  wash 
them  with  and  immerse  them  ia  this  second  fluid, 
which,  in  a  minute  or  two,  will  take  the  colour  out 
of  everything  but  the  air  organisms  mentioned 
above.    Place  them  next  (after  a  dip  in  water  as 
before)  in  absolute  alcohol,  which  completes  the 
decoloration.    Make  a  saturated  watery  soluticm 
of  Yesuvin,   or  of  Bismarck  b;t.<«r^  V^a4^ca%^ '>^ 


oooor  in  dealing  with  Other  Sohizomyoetea.  tS)Teka\wi<»vv^\:ti^%Va:m,  ^V\^>3i«^  ^«^^«1  ^V^\^ 
sp  the  ooTcn  one  bj  ooa  (pltog  thwn  up^^U^X^Xai^'m^Xai^^^X^ 
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bdns  tUiMdatil).  fiiitt)M7<«m*ont  vithgiMt 
dltUiHtiMa  ol  dalajl  itlha  flnt  fluid  Ii  and  u  In- 
dlcfttad  for  tb*  nKgcDte  fluid  dHcrilMd  mbOTS, 
tbOQgh  0MT  cuinot  tbou  bA  dittuigDialittd  bj  their 
eoloor,  u  Umv  nodn  Um  tuna  pnipla  u  the  othei 
badlU,  &a.  If,  howiTU,  tha  magtota  ii  oaed 
flnt,  and,  aftec  Uia  eoTsn  ba*«  Iwan  waafasd  with 
acid  latbar  laaa  Tigoioiialj  than  nnul,  tha  Oram 
pnipla  la  naad  forafsw  mmntm,  ibiiB,  iMbercutmit 
comai  OBt  nd  and  tha  otbaia  piupla ;  bat  the  aon< 
ttMt  ii  not  a  Kood  ona.  And,  Anally,  U  the  Otboi 
pnipta  ia  Hihth  niad,  01  tha  iodina  and  lubacquaut 
Mown  it*inwtU«piilled,aoma  bacteria,  &».,  ooma 
ont  pwple,  and  othaia  jallowiih-biown.  Tbe 
■pntiun,  liairavMih«d  to  paaa  tbtoogh  the  mouth, 
•ad  tbva  Ihve  wQl  pcobablr  be  in  A,  or,  at  leaat, 
fai  tha  nlira  iniroiuidiDKit,  other  ornsuma  from 
tha  month  Dt  taath.  Then  ma;  ba  examioad 
•aparatal;  by  ipieading  a  little  laliT*,  not  con- 
taming  •pntnm,  on  a  oont,  as  aboYe,  and  itain- 
Ing.  Salin  and  othei  thin  flnida  may  alao  ba 
H«ead  by  a  nwnnted  DMdla  bald  jiloaa  to  and 
puIUwIlh  the  (aca  ol  th«oo*ai;>^graMiD«ii 
of  tha  ooTen  ma;  bo  got  rid  of  by  the  oaa  of 
Knarpttatt*  and  watet  to  waah  them  with  bofon 
nalng.  Tlia  beat  nlira  ia  that  proaorad  in  the 
■waning  aftn  waUng,  baton  daanioK  the  month 
Tba  Molainad  mioooDecI,  baoleria,  &o.,  may  ba 
dainad  F(d^  with  tha  magenta  aolatlon  diluted  and 
not  bttaiwuda  wuhod  out  with  water ;  blvt,  with 
tta  uatbjleDe  blae  ulntion  ;  purple,  by  tha  fint 
Anid  ol  the  Oram,  without  nnug  the  aaoond;  or 
mSm  or  fitloicith'bnvn,  by  the  VeaaTin  or  the 
Biunank  brown  aolntioni.    Tbeie  ia  tho*  ohoi 


I ;  and  «UA  ia  to  be  taken  ia 


ar  chiefly  of 

— ,  „ — , .  ■  ..  .  ..J .    Thediaadvan- 

li^  Id  magnlft  u  ita  liability  lo  fade,  which  ax- 
•tada  that  of  thaae  dyva  aaawholai  but  tbey  are 
liM  Ukal;  l«  become   blaaohcd   tha    nnalltr  the 


I  th« 


16gwood.    Theaa,  more  or  laia  dnenentad,  and 
panolar  In  decay,  form  tha  balk  oTlba  tpntnm. 

4,  Anpton-plaoe,  Qny'i  Inn-road,  W.C. 
TEB  HIOXO-OBJSOTIVlt. 


nooh  in  om  psgee,  for  while  thry  have  been  aettiog 
forth  the  moat  perfeot  mods  of  producing  tha  moat 
lerfeoto.g.'a,  mynperimeota  havs  been  made  to 
liaooTtiKima  more  ■unplaplan  by  whioh  the  amateur 
iptidan  might  prodnoe  a  fair  oombination. 
I  will  now  etatu  briefly  tha  (tape  which  led  to  n 

Tha  objaota  to  be  attained  in  a  good  mieio  o. 
vn  thraefold— Til.  (a)  alimination  of   the  apheric 
ibermtiDn  and  dittoition  ;  Ji)  to  oonnteract  or  nnda 
the  diapenion ;  {<)  to  oblvn  gnatsr  angular  aper- 
taTB,  aa  oompuM  with  a  aimple  leoa. 

lit.  Let  Ihia  aimple  lenibea  plana-coiiTax,  and 
it  will  be  an  improTtnnent  aponabi-fionTeiotiamt 
[oout;  (oppoaa  lin,  then. 

2nd.  Let  two  plano'a,  of  2in.  foEng  each,  be  need 
in  oontaot,  and  there  will  be  a  further  emnotion  * 
lUtbeorrois. 

3rd.  Separata  the  leaaei  inoreaiingly,  and  t 
iphsiieal  error  deoraam,  a* alio  does  the  miKuitjing 
power;  but  the  apherioJ  error  Tanlihsa  long  before 
Iha  munif  ying  power. 

Itb.  Let  the  fooal  length  of  the  poiterior  lei 
raiied,  and  it  will  be  found  pouible  to  etill  further 
improTa  the  general  oooditioni. 

Theae  four  atatamenta  oonatitute  data  on  whioh 
work. 

Now  let  two  p'ano-oonTez  leniei  be  plaoed  at  a 
diitanoa  apart,  canal  to  hall  the  turn  ol  their  focal 
lantha,  and  tha  ■pheiical  error  will  Tiiaiah,eipei  ~ 
whan  tha  ihortu  loone  Una  is  a  thick  one.  ._.. 
thingioonildered,  too,  the  butfueiifor  the  laniea 
LI  the  ntio  2 : 1. 

'  ion  of  thie  fact,  b;  help  of  a  diagram, 


o>l*oti    for  tt 

■STMrina  01  glygadne  iaA  water, 
Uwir  anval^iit  waU.    If  it  ii  deiusu  u  ■um  rm 
with  magMita,  it  fa  adviiable  to  nn  a  finid  more 
---'~j  ptnwed  than  that  ainn  abare-r  - 
aota  fin  paita,  dimolTed  in 


a-like    oolonr) ;    C3) 

■torataa  ateohnlk  aolutiDn  of  maginta  one  part, 

(thla   may   alio    be    wad    for   tubercle  baoillU. 
Mannt^  on  aooonnt  of  iti  rapid  action,  la  chitfly 

VDrmoio  balky  objeoti  than  b" -'-'"    " """ 


a  magenta,  and  other  aniline  djci.  Mathy- 
im»  Uw  V,  in  many  wayi,  a  very  nmarkable 
rtaiB,  Mid  Ihowt  op  mil  the  interior  detaili  of  nuny 
of  thaaa  minute  organiimi,  aa  tho  iporev  01 
awpJlM,  aniliDe  pnrple,  dahlia,  and  Spillei'i  puiple, 
Mva  Mm  employed  •■  well  aa  genlian  riolat,  and 
•■— ' '-   — -I-' '-'-t^  whkh  ia  the 


■n  czoallint  purple,  methylene  liolat,  i 

b«d(  cf  the  Flnich  purple  inka,  doea  n 

waD  known  in  tbia  country  ae  it  deterrei  to  be,  and  ii 
Tar  durable.  Saturated  alooholic  aolution  of 
■M^lana  violet  ona  part,  water  nine  parti,  wa*h 
with  vat  per  oenL  lolatioo  ol  aoatio  aad,  and  dip 
lot  A  monjent  in  aleoboL  For  j/rtbir,  iudine  maj 
alao  ba  emplojad,  both  for  immediate  axaminatioo, 
and  if  lbs  objeeta  are  to  be  mounted  in  glyoariue. 
(1)  A  Mturated  lolntion  of  iodide  of  potuaium  in 
water,  •atuntBd  wiih  iodine ;  (i)  a  laturatad 
iolation  of  chloride  of  liue  in  wativ,  alio  nturated 
with  iodine ;  or  (3)  tincture  of  isdine,  itrsngthened 
it  naed  he.  The  tint  will  need  to  be  dilated  with 
walar  (Logol'e  aolution);  tha  aeoond  can  be  nicd 

vol  tOmetinieB  work  when  niitherol  tha  other*  will 
doao.  Tha  other  oonitituenti  of  aputumare  (1) 
Hneua-fllmy  itreaki,  faintly  itained.  {2)  Debrj 
of  food  from  the  month,  and,  in  eaiee  of  long 
diaaaae,  of  delsia  from  the  lung.  Thoe  may  be  ol 
different  kind,  and  I  cannot  attempt  toenumeiate 
tbem.  (3)  E|iitbelial  or  ikia-celli  from  the  month, 
flat,  imgnlarl  J  OTal,  larp,  with  or  without  nuclei. 
Thij  may  eaiily  be  obtamed  in  eaUTB  by  rubbing 
llwlongne&rslyaninatlbe  roof  of  the  mouth,  and 
B^  aftarwania  t»  identifled  elaewhere.  (4) 
Saltnn  and  mncus  coipuidea,  ■  ' 
aleo  in  healthy  ealira.    (o)  Blood 


_- „ ^. , £  blood 

dmwaby  a  oaadlc-piick  hcmi  the  flngar :  thared  are 

ftBjT  aacb  man  Daattrom,  and  lock  lika  plataa. 

(SJ  Bodim  ntamblag  white  Uood  ooipoaclca,  but    : 

wittauof  aaeU,  wiieh  an  well  bnught  oat  by    : 


will  ba  halpfnl.  Herein  (2)  li  a  2iii.  plano-oonTez. 
(1)  ii  a  lin.  p.c,  placed  with  plauei  to  object,  and 
llin.  apart. 

Thefceui  of  (11  ii  at  if),  but  the  object  to  be  in 
tha  focui  of  the  doublet  muat  be  at  (a),  when  the 
raya  oliight  from  the  objeot,  initeid of  being  paiallel 

00  emergenoe  from  (I),  are  to  amuged  Uat  they 
impioge  upon  (2),  ai  if  they  came  from  a  fooal 
pout  at  (A),  and  alio  ai  thooili  they  oame  from  a 
conoaTO  object  of  inch  concavity  that  erery  part  of 
[t  ia  in  the  cnrred  focal  area  of  (2] .  Coneeqoently, 
the  back  leu  Ii  able  to  (lire  a  risw  of  the  object 
under  tiaw  aa  dear  and  fl  it  aa  though  it  had  no 
i^Miical  aberration. 

We  now  have  ai  perfect  an  o.g.ai  two  pcwtiva  Ian  Ml 
can  make,  with  perfectly  central  light  (eipecially  of 
a  parallelariligbUTConTeTgentbeiLm)  thedeBuition 
of  thin  object*— flt'i  wing,  moth  anlee,  &- 
very  little  troubled  with  cnlonr,  and  not  i 
diitoited ;  neither  doei  the  field  of  view  comi 
locua  gradually,  nor  part  at  a  time :  but  the 
at  once  and  promptly,  even  with  a  large  diaphragm 
aperture  to  eyepiece. 

It  ia  Tery  plain,  now,  that  if  the  back  leni  could 
hare  a  little  orar  eoriaction  with  regard  to  oolonr, 
that  our  o.g.  would  be  a  perfect  tbiug— at  leaat,  lo 

1  thought,  and  n  hare  I  alHi  prorsd  in  practice 
with  a  little  modifleation,  which  we  will  coniijer 
next  week.  Bob.  Orna. 

I.ATHB    XATISaS. 


im  awv  witk  Urn,  and  te  kaa 
MtbimaaUrl^    I  anjai^ 

I  of  omanaaktaklhea^aie 

In  the  iiiimiailiiii  of  tha  iMdai  af  tha  EnuH 
UscKUtio,  and  whatbtr  nad*  kf  BT)*iI  "  ^ 


Mr,  Holtnpffal, .  — 

7.  K.  P.,''^ar  any  other  utbority  wOl ' 
and  aa  any  reader  eaa  laat  Ui  mai 


bytondiio|Itwitbthapolnta(  ftnnknifawj 
'  Jury,thiiiaplTmaatbaaMlmntulTDi 

a  praetJaa  of  my  own  workabop. 

Wbetber  flna  mandtel  baada  abookl^  ft 


left  bard  oraolt  iaa  quealaonthatAonldbadiwl 
-pMtfrompareonalitiai.  lb.  Wanbambtatita 
ill  Idea  binn  Dr.  Bdmnndi'a  paper,  whlab  ana: 
"  The  faoa  and  noes  of  tb*  mandrol  to  hetaabrf 
I  hard  aa  may  be  witbont  riak  of  dklpptoc  <t  tat- 
ire,  K)  aa  to  MOure  permanant  exaeatnaa  la  tta 
irm  of  thoae  inifacaa  npon  wbloh  tbe  fit  el  Oe 
chuck  depend!.  .  .  .  Tha  noae  to  ba  tinpmd 
down  to  blue,  and  themandral-laoaKt  iti  periM^ 
down  to  atraw  oolonr.  The  face,  tbaejlmda^kai^ 
and  the  thread  to  be  flollhed  off  wtthemlRM 
diamond'duit  gknta,  ao  aa  to  lakTa  the  niAaM 
tme  and  aoourataly  ganged, 
•honld  be  well  flttad, Vit  ■>  ai 


chuok."— (/omul  A.1I  8.,  PM»  *6■*^■) 
It.  Wenham  haa  approptiatad  tha  above  mot  B- 
oelleatengg*atioawith(Hitawordaab>wb««ka|« 
tha  idM.  InmyopinidD  fiiw  latha<naaaa  oa|Uto 
ba  left  of  aapting  tempat,  and  broti^t  to  that  Hut 
by  the  hardening  procoM.  In  thla  atata  itaal  p» 
"  -  ttnugeet  eodoranoe  andthagieatart|» 
igST&ittbeymr--'^--- •-" 


„_, tbeymuatbaof  •omawhattofM 

dlmeniiiHii  than  the  preeent  owmmmtal  htha-wat 
TJnI«««  we  adi^t  Dr.  Edmnsda'a  inefa  aoM,  M 
rdanad  noaea  would  be  liable  to  bicak  off. 
[  aanowniakfaigforoliaolatwDlBtbMiriAtti 
Bond*'  modd  ol  mandtal-head,  and  kft  aa  kMl 
he  angaeria.  Ur.  Wanbam'a  aeaaolt,  thnlMi, 
faUi  Idly  npon  ny  hack ;  bat  ft  ia  naoeaaty  fgrh 

protaotian  of  paoTinoial  mabaa  *•--*  — ^ ^ 

•honld  be  folhaipoaad  wbea  li 
oolnmn*  of  tho  SnauaH  Uuru 


whidi  thrioe  tbe  priea  Ia  ohargad,  aa  a  ma^ 
_  the  diflerenoa  between  tbe  woikotmakamlaai 
oonntiy  and  in  London.  Xt  ia  a  maaa  tm^ 
and  doea  not  daoalf*  F*°pl*  *^  **"  aam^ 
prieea  ai  wall  at  work,  fiat  man  tuaataaiiM 
g*ntl«naa  natniplolona  of  aooh  td^a,  and  Itv 
are  often  quite  put  ottt  of  eoaeett  of  a  Mabf 
makar'i  woik  by  mlweprwantationa  mad*  bim 
bli  bank.    The  *-""-"^"    that  any  ona  wl*  a 


knowing  anongb  to  teat 
oomerof  a  Bla  wIU  not  be  takM  in"  ia  a  gM 
exemplification  of  tha  illuiioaa  to  whiA  ganflaim 
are  tnated  in  oertain  quartan.  It  dotw  oae^k 
BMitlemen  to  teat  in  the  aama  wi^  a  lalba  to 
Wbitworth,  orMuIr,  or  tba  other  aakan  whoia  ad 
Mr.  Wanbam  aologlaea  for  tba  mAocot.  M  to 
the  purpoaa  of  throwing  mod  at  ma.  NWw  d 
thewi  geatleama  wiU  thank  Ur.  Wanbamlocaa 
oompllmaata  whUh  ha  oSen  than  In  order  to  di^ 


ioa^t  t^t,  wioa  tor  ptioe,  my  fooda  will  bar 
eompariion  inth  tbeire. 

Ai  to  the  diamond  tooli  tot  toning  np  luod  *■ 
lathe  mandreli,  Hr.  Weuham  (paga  MO,  KaaSOl, 
writei,  "  loma  of  cw  beet  latba  inakfln."  Idaid 
thii,  and  aaked  for  name*.  Hr.  Wmham  Ihea 
pnlanded  to  be  reluctant  to  admrtiae  hia  fiaaw, 
and,  on  my  calling  thla  a  paltn  aacuiaL  ha  wM, 
"theaalatbaaaial^ContbientalniakaB";  aadla 


oomequenoe*  of  puldi 

widaly-diculatadapL, 

Now,  if  we  Engliah  makan  cannat  oompato  with 
Contmental  ooea,  the  nooer  tra  laam  to  coopatr. 


who  reailj  "  tma  np  tliaii  hardened  ikel 
li  by  a  *i **"***"**  tammg  tool,*'  and  if ,  ai  1 
,d  ha  now  admila,  there  ara  no  aooh  EagU 


uundreli  _, .. 

•aid,  and  ha  now  admila, 
maken,  I  aik  for  the 


I  and  addnaia  ol  tte 


IT  again  proteet  againat  Mr.  Wen- 
■ ■-     Hfi  uM  notinttudtD 


Bdglidi  1 

u  Tcry  fine ;  bat  thii  ii  alao  Ten  expeuin,  lad 
prieifor  price  we  more  than  hold  out  own  inthi 
quality  al  our  toola.  I  referred  to  tha  old  dieianad 
tool!  uied  by  my  gieat  uncle  to  prove  tba  aoliqBity 
of  tha  method  wUoh  Ur.  Waabam  itated  ni  *> 
modem.  Engiueen  all  orer  the  world  now  oa 
diamond  tooli  for  truing  up  amerj  wheeli,  gnad- 
itonea,  &0. — thia  ia  tha  modtn  uaclioa.  Hj 
ifaowiug  thia  waa  tbe  oinv  of  Mr.  Wmban'i 
denrs  to  traduce  my  toub;  but  I  will  cbal* 
lange  him  lor  a  £1,000  to  fioiib  and  aocatalily 
Bt  a  Gin.  centre  bard  oait  iteal  ttaveraing  mandiil 
into  ita  bearinga  by  my  mattod.  aa  daacribed  ia 
former  lettera,  in  one  quartai  tha  time,  end  In 
accurately,  taking  tha  nUadac-lian  lad 
i__  .._.:..-  .1^  liariain,  th«nb*  oan  pi* 
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jhy  eeMntcd  tharpened-iip  diamond  tool  be 
pOMaiMi,  although  1  hare  not  penonally  done 
raoh  a  joh  for  10  yeazs  or  more. 

It  wiil  take  Mr.  Wenbam  all  hie  time  to  anawer 
Br.  Edmonda'a  last  letter  (24172),  and  uLta  he 
ather  anawera  the  qneations,  or  has  the  oonrage  to 
Mt  himaelf  risht,  I  shall  not  feel  it  neoessary  to 
teke  any  further  notice  of  his  letters ;  but  practical 
woikeiB  like  mvself  often  learn  much  from  the 
MffgestionB  made  in  the  Encilish  Mbghanzo  by 
Mwatiflc  men,  and  we  are  always  glad  to  leciprooate 
oy  explaining  saoh  matters  as  we  can. 

At  page  191  Mr.  Wenham,  catohiDg  at  a  straw, 
■ays,  "^J.  K.  P.'  truly  remarks  that  *a  cutter 
iMde  for  a  screw  of  any  particular  number  of 
thieads  will  not  do  for  any  other  number.'  "  Now, 
our  ezeeUent  friend  "J.  K.  P.»'  is  remarkable  not 
only  ftor  his  mechanical  knowledge  and  abUity  with 
taa  pen,  but  also  for  his  transparent  honesty  and 
nadinesa  to  correct  a  hasty  statement.  It  will  be 
niher  amusing  if  **  J.  K.  P.*'  finds  it  necessary  to 
poiiit  out  that  this  remark  is  not  true,  and  it  will  be 
ft  pimetioal  commentary  upon  Mr.  Wenham's 
mechanical  knowledge.  Sdward  Hines. 

Gnffin  Works,  Norwich. 


|^2i206  ] — I  iHTS3n>ED  some  time  since  to  haye 
written  you  upon  this  matter ;  but  my  time  has  been 
•o  folly  oocupiied  that  no  opportunity  has  arisen  until 
BOW.  I  inclose  you  a  tracmg  of  the  noee  for  a  lathe 
mandzel  and  face  plate  screwed  thereon;  good, 
•JMjJet  and  thoroughly  efficient,  free  from  all  un- 
nneeaauiy  complication,  and  not  liable  to  get  out  of 
oidar.  In  its  use  all  that  is  required  is  a  fair  amount 
of  oaro,  but)  beyond  all  else,  '*  cleanliness." 

I  always  kept  a  piece  of  soft  wood,  which  I 
w^uiaUy  screwed  into  all  the  chucks  and  face- 
pintaa,  to  cemoye  any  matter  that  may  haye  got 
mto  the  female  threaoa,  and  passed  the  palm  of  my 
lumd  oyer  the  back  surface  of  the  boss  which  im- 
vingee  aoainst  the  collar  of  the  mandrel,  to  be  sure 
fhAt  no  dirt  was  there,  and  that  the  chuck  would 
properly  bed  against  the  collar. 

The  thread  neing  angular  will  keep  the  chucks 
triM  azially,  and  the  surfaces  of  the  collar  and  backs 
oi  bosses  being  surfaced  true  will  keep  them  right 
ontkefaoe. 

No  eylinder  fit  is  any  use.  and  if  put  cannot  be 
dapflnded  upon  for  any  length  of  time ;  it  certainly 
la  an  addition,  but  a  useless  one,  and  no  improye- 


I  te  many  years  used  sundry  lathes,  where  the 
chnnki  would  interchange,  and  the  chucks  were 
•hittad  from  lathe  to  lathe  with  the  work  affixed  to 


By 


In  one  case— my  wheel-cutting  machine— I  tarn 
wp  wheels  in  the  lathe,  unscrew  the  chuck  there- 
fnoin.  transfer  it  to  the  wheel-cutting  machine,  and 
Mt  the  tseth  in  the  wheel. 

Only  boar  this  in  mind— the  threads  on  the  noses 
ol  tlie  mandreb  must  be  angular  threads,  and  not 
>^iuie  ones,  all  cut  accurately  to  gauges  m  strong 
^-cutting  lathes  by  efficient  worluien. 
mistaftw  and  failures  an  observing  man 
more  than  by  any  other  means. 
^  Haoy  years  ago,  I  was  workiaga  well-made  lathe 
By  a  reputably  good  maker.  The  nose  of  the 
anndrel  had  a  square  thread.  From  some  cause, 
mow  fdrgotten,  1  had  to  remove  the  work  from  the 
lathe  (chuck  and  all),  to  put  in  another  job  urgently 
nqnired.  When  I  rescrewed  the  chuck  on  the 
mandrel  nose,  to  recommence  work,  I  was  astounded 
to  find  my  work  out  of  rq^ud— not  run  true  azially. 
At  first  I  was  puzsled.  luoscrewed  and  rescrewed 
tha  ehnck  sundry  times,  until  I  found  the  position 
it  had  originally  oocupie<Vupon  the  nose,  and  I  then 
wooeeded  with  work.  When  finished,  I  examined 
na  ehnck  and  nose,  and  found  that  they  were  a 
daek  fit ;  heuce  the  trouble  I  had. 

Had  it  been  an  angular  thread  this  would  not 
haye  happened.  I  never  after  that  either  bought  a 
lathe  or  made  one  (and  I  have  made  some  hundreds) 
that  had  the  nose  screwed  with  a  square  thread, 
bat  always  used  an  angular  one. 

So  mnoh  has  been  written  by  the  yarious  amateurs 
upon  the  mandrel  nose.  Simplicity  and  useful  effect 
ase  the  two  great  factors.  If  the  thread  is  too  fine, 
tha  ohoeka  get  januned  on  so  tight  that  there  is 
iie^uantlT  mat  danger  in  unscrewing  them; 
hesiiles,  the  fine  thread  has  no  durability,  and  one 
nude  with  fine  sharp  edges  is  sure  to  get  brdsed, 
and  its  oorxeotneas  destrojred.  My  experience  has 
tanght  me  that  comparatively  coarse  threads  are 
pcaetioally  more  useful  than  fine  ones. 

Tha  thread  on  the  no«e  of  a  lathe  mandrel  is  put 
than  for  a  specific  purpose,  and  in  choosing  a 
thread,  therefore,  let  us  see  and  consider  what  will 
bait  attain  the  object.  An  angular  one,  whose  pitch 
ii  not  less  than  one-sixth  of  the  diameter  of  the 
noae.  or* whose  pitch  is  not  more  than  one-fourth 
tha  diameter  of  the  nose.  That  the  top  and  bottom 
of  the  thread  should  be  fiat  and  not  rounded. 

That  being  so,  the  thread  is  more  accurately  cut, 
fint  oo  the  nose,  and  aftt  r^ards  on  one  or  as  many 
chnaks  aa  may  be  required. 

Tha  flat  top  and  bottom  does  not  stand  the  chance 


I  cannot  see  any  reason  why  «*  Whitworth's" 
thread  should  be  used  for  a  manarel  nose  in  prefer- 
epoe  to  any  other,  especially  if  the  other  is  a  better 
one.  When  Sir  Joeeph  Whitworth  introduced  his 
system  of  screw  threads,  some  44  yean  sinoe,  his 
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:  diameter  of  noee  of  mandrel  in  inches. 

!  diameter    of    collar  of    mandrel   in   inches 
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pitch  of  screw  thread  »  ^. 

depth  of  screw  thread  »  z.. 
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flat  on  top  and  bottom  of  thread  a  S. 

4* 
angle  of  thread  s  530666<»  »  SS""  4'. 
an  isosceles  triangle,  whose  base  and  height 

equal, 
length  of  screwed  nose  in  inches  «  1*333  +  d. 


c»fbtJDg  injured  aa  the  rounded  top  and  bottom 


object,  as  he  enlains  in  his  paper  read  before  the 
Institution  of  Cfivil  Eoffiaeers,  was  to  render  screw 
threads  uniform  (and,  i  also  presume,  universal)  for 
bolts  and  nuts  and  other  parts  of  machines.  So 
far,  I  consider  I  may  fairly  say  that  has  been 
attained,  and  his  name  is  universally  known  there- 
with. 

He  does  not  presume  that  they  are  applicable  to 
eyery  specific  purpose  that  may  arise,  or  for  parti- 
cular parts  of  a  machine  that  has  to  be  used  in  a 
peculiar  manner. 

As  to  the  grinding  or  tapping  vp  the  angular 
threads  of  a  screw  or  an  angular  nelice  upon  a 
cylinder,  haye  theee  gentlemen  who  say  it  can  be 
done  considered  what  the  form  of  the  thread  will 
be.  Will  the  sides  of  the  angular  thread  be  (in  shop 
parlance)  trueP 

A  screw  thread  upon  a  cylmder,  whether  it  be  a 
square  thread  or  an  angular  one,  has  its  sides 
twisted,  and  nothing  but  a  so-C4lled  point  can  truly 
trace  that  line.  A  revolving  lap  or  emery  wheel 
has  breadth  of  surface,  and  if  used  for  thispurpose 
will  distort  the  thread.  Tabal-Kain. 

THB  PABTIALLT  OBAPHIO  UBTHOD 
OF  OOlKPUTINa  SOLAB  BOI.IP8B8 
AKD  OOOVLTATIONS  BY  THB  MOON. 

[24207.]— A  FEW  remarks  by  way  of  comment  on 
the  slight  conferred  upon  me  oy  the  Council  of  the 
Boyal  Astronomical  Society  in  their  **  rejection  "  of 
the  paper,  which  you  did  me  the  favour  to  reprint 
in  your  last  number,  may  be  of  interest  to  some 
of  your  amateur  astronomical  readers. 

And,  first,  it  must  not  be  thought  that  a  humble 
individual  like  myself  yentured  to  approach  that 
august  body  without  previous  preparation.  I  had 
paved  the  way  by  a  preliminary  correspoadenoe  with 
the  President  of  the  SodeW  fer  the  present  year, 
Edwin  Dunkin,  Esq.,  F.B.8.,  so  long  ago  as  1876. 
I  think  I  may  say  1  was  almost  inveigled  into  the 
bold  step  of  addressing  the  Council  by  the  insidious 
language  then  addrcMed  to  me.  I  quote  from  a 
letter  dated  Kenwyn,  Kidbrooke  Park -road,  Black- 
heath,  London,  S  E. 

"  1876,  Noy.  23. 

"  My  Dear  Sir,— I  am  obliged  to  you  for  your 
letter  of  the  23rd  inst,  explaining  a  graphical  method 


mettkod  for  the  determinatioB  of  approximate  timea 
and  angles,  and  that  it  might  be  useful  to  many  lor 
thatpnrpose. 

"  If  yon  could  clearly  explain  your  method  in  a 
short  paper,  it  would  be  wonhy  of  a  place  in  tha 
MmtMy  Ifoiicei,-^**  1  am,  my  dear  Sir, 

'*  Yours  truly, 

"  Edwin  uunaa.** 

The  expectation  thus  created  of  a  luocessful  ap» 
pearance  in  the  Monthly  Noticet  was  destined  to 
be  rudely  disappointed  in  1885,  for  when  the  **  shart 
paper"  was  presented  to  Uie  Coundl  it  waa 
peremptorily  "  rejected."  The  secretary  waa 
instructed  to  inform  the  author  that  the  Coundl, 
after  careful  consideration,  had  refused  its  admis- 
sion, on  the  plea  that  a  timiUr  communication  had 
been  published  in  the  English  Mechanic,  and  that 
it  was  contrary  to  their  rule  to  allow  its  insertion 
under  these  circumstances. 

It  was  added  that  the  paper  was  "  rejected ''  for 
that  reason  only.  But  there  must  haye  been  some 
mistake  in  this  account  of  the  matter,  for  I  am  told 
that  "  the  paper  was  referred  to  a  member  of  the 
Council  of  the  highest  authority."  It  aj>pearB  from 
the  assistant  secretary  that  the  paper  was  taken 
home  from  the  B.AS.  meeting  by  Prof.  Hind. 
F.B.S.  I  conclude,  therefore,  he  was  the  ^'authority'' 
referred  to.  If  so,  he  gives  a  different  yersion  of  tna 
matter.  The  reason  assiffned  by  the  *'  higheet 
authority  "  is  as  follows  (according  to  a  note  fott 
received  on  the  subject) :— <*Mr.  Pearson,  I  think, 
foils  to  see  the  scope  of  such  a  paper  as  that  of  Mr. 
Woolhouse^  to  which  he  refers,  and  which  indudea 
the  determmation  of  all  the  lines  required  for  tha 
construction  of  the  mapeof  solar  eclipees,  published 
in  the  *  National  Ephemerides, '  as  well  as  tha 
droumstaaces  of  lunar  eclipees,  transits  of  tha 
superior  planets  and  occultations,  and  he  seems  to 
be  under  a  misconception  as  to  the  time  any  ordin* 
ary  computer  would  require  for  the  appUcition  of 
an  accurate  trigonometrical  method  to  the  predic- 
tion of  an  eclipse  or  oocultation  for  a  p^rtiMilay 
plaoe." 

In  direct  contruTention  of  this  statement  (which 
it  is  evident  was  the  ostensible,  not  the  real,  ground 
of  " rejection "),  I  may  state  that  Iput  myadf  in 
personal  communication  with  Mr.  Hind  in  1868^ 
and  submitted  to  him  a  calculation  of  the  solar 
eclipee  of  that  year  worked  out  on  this  very  method 
of  Woolhouse.  which  he  checked  by  cansiug  a  copy 
of  the  |irintea  form  of  oomputaciott,  as  done  at 
Ghfeenwich,  to  be  sent  to  me,  thus  preying  that  I 
am  not  quite  as  ignorant  on  the  subject  as  he  would 
have  others  to  believe.  Besides,  if  the  *'  rule  *^ 
was  absolute,  why  require  "careful  considera- 
tion"? 

But  let  any  one  make  the  attempt  of  working  out 
a  solar  eclipse  or  ocoultaticai  on  the  '*paraallY 
graphic  method  "  (as  Mr.  Woodside  has  done),  and 
compare  the  time  occupied  with  that  employed  in 
working  the  same  eclipse  or  oocultation  on  wool- 
house's  or  Shadwell's  method,  and  hh  will  decUa 
the  question  for  himself. 

Prof.  Assph  Hall,  of  Washington  (no  mean 
"  authority  "),  writes  :— 

« 1S84,  Sept.  18. 

"  Your  method  seems  to  be  remarkably  neat  and 
short,  and  is,  no  doubt,  suffidently  accurate  for  all 
the  purposes  of  observation.    I  hope  you  will  pob- 

I  trust  amateurs  will  profit  by  my  experience  ol 
the  doing«  of  a  dique.  Sir  James  Simpson  had  to 
undergo  many  rebuffs  when  he  disrovered  chloro- 
form, and  Prof.  Adams  would  haye  sooner 
risen  to  distinction,  in  connection  with  the  dii- 
ooveij  of  Neptune,  if  he  had  had  the  support  of  a 
certam  institution,  which  might  have  helped  hhn. 
Noyitiates  in  sdenoe  must  beware  of  those  who  seek 
more  thdr  own  aggrandisement  than  the  promo- 
tion of  learning.  Jamea  Paaraon,  X.A. 

Fleetwood,  April,  1885. 


KINBBAIi  OILS  A8  SOKBSTIO  ILLU- 

MINANTB. 

[24208.]— The  more  extended  use  of  liquid  hydro- 
carbons as  popular  illuminants  has  been  much 
retarded  by  a  rather  general  misoonception  of  their 
nature,  and  a  mistaken  classification  of  yarious  sub- 
stances as  one.  Perhaps  a  few  words  of  explanation 
in  the  most  popular  and  simple  form  about  theee 
oils  might  be  of  some  use,  for  although  all  that  can 
be  at  present  written  on  the  subject  has  from  time 
to  time  appeared  in  this  journal,  and  is  familiar  to> 
most  of  its  readers,  jet  a  little  summarising  of  tha 
matter  may  be  oonyenient  to  some. 

Popularly,  these  oils  may  be  conveniently  classed 
as  paraffin  and  petroleum,  though  the  one  is  a 
manufactured  article  and  the  other  in  its  raw  state 
is  a  natural  production,  yet,  to  all  intents  and 
purposes,  the  same  observations  refer  to  the  use  of 
both.  Now,  in  a  general  way,  these  oils  (as  far  as 
their  ow  by  the  public  as  illuminants  is  concerned) 
may  be  classed  as  '*  benzoline,"  water  ithite,  and 
"standard  white."    The  first  is  a  ldg]hlY  ^otajd!^ 


of  computing  edipses  and  oooultaUoas.     1  ^l|.ya\^«|^^!^^Ax^^^9k%i^*C3»xnfta>a!&'^>Q3^^ 

oare/uJJy  examined  it,  and  I  think  it  iaaoonyvaanUo^  «^i«t1  VsAammaX^  -fv^^  ^  ^  wwss^«»2«««c^ 
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low  tanpentnze,  and  at  preaent  its  storage  and 
domastionse  arenthar  dangerous.  The  second  is 
the  whitest  and  purest  oil,  and  is  retailed  under 
^rariouB  f an^  names  and  prioea,  at  from  50  per  cent, 
to  160  per  cent,  profit,  according  to  the  olientMe  of 
the  yendor,  and  his  ingenuity  m  pushing  its  sale. 
The  third  is  the  *<  Standard  White  "  (the  title  be- 
longs in  strictness  to  the  Standard  Company,  but  is 
here  only  used  as  an  easily  understood  definition  of 
a  quality  of  oil  made  by  many  refiners) .  Generally 
speaking,  these  are  the  oils  usually  sold,  and  should 
si  present  prices  be  retailed  at  m>m  8^.  to  Is.  per 
gaUon. 

The  popular  idea  of  these  oils  << blowing  up" 
must  be  at  once  dispelled  on  considering  their 
nature.  The  oils  themselves  never  can  "  blow  up  " : 
only  the  vapour  that  is  evolved  from  them  at  a  high 
temperature  can  do  this,  and  then  only  when  mixed 
with  a  certain  amount  of  atmospheric  air,  and  as  no 
mod  lamp  of  the  present  day  is  at  all  likely  to  heat 
ttie  oil  to  this  degree,  all  uneasiness  on  this  subject 
diould  cease ;  the  flashing  point  being  roughly 
stated  as  over  150^  in  a  close  test,  and  a  permanent 
firing  point  of  over  250*  (see  for  fuller  information 
*•  E.  M."  Vol.  XXXIX.,  psge  191).  It  being  thus 
shown  that  in  the  use  ox  these  oils  there  is  no 
danger,  the  storage  of  same  in  private  houses  should 
cause  no  uneasiness. 

The  lamp,  its  fittings,  and  method  of  using  it 
should  next  be  considerod,  and  among  the  vast 
number  of  these  offered  to  the  public,  the  specifica- 
tion of  any  particular  make  might  be  invidious. 
Let  it  suiflce  to  say  that  in  a  general  way  they  are 
all  ffood  enough  for  their  purpose,  the  onl^  object 
of  Uieso  lines  being  to  popularise  the  rationale  of 
lamps  in  general,  and  assist  consumers  to  use  their 
own  judgment  in  selecting  such  lamps  as  best  suit 
their  means  and  requirements. 

The  present  lamps  may  be  best  classed  by  the 
form  of  their  wick,  the  double  wick  (Duplex),  the 
flat  wick,  the  round  wick,  so  woven  (reading  lamps, 
&e.),  the  flat  wick  taking  a  circular  form  (SUber, 
ftc.),  the  cord  wick  used  for  small  lamps  and  in  a 
large  annular  cluster  (the  Argand) ;  there  are  also 
excellent  lamp  modifications  of  the  above,  and  some 
with  mechanical  arrangements  that  consume  no 
wick.  As  the  comfort  and  usefulness  of  all  these 
lamps  depends  entirely  on  the  care  and  cleanliness 
of  trinmung  and  using  them,  a  few  observations  on 
these  points  may  be  of  assistance. 

In  selecting  a  lamp,  see  that  there  is  no  opening 
ih  the  fitting  except  the  wick  sheath.  The  fitting 
ehould  fit  Uie  ooUar  by  a  well-made  screw  of  at 
least  five  threads ;  the  container  should  be  of  as 
great  a  diameter  and  as  shallow  as  possible,  as  few 
wicks  will  draw  well  for  more  than  4in.  from  their 
point  of  combustion.  See  that  the  collar  is  fixed 
airtight  to  the  container.  This  prevents  the  escape 
and  aeration  of  vapour  should  it  be  generated,  and 
compeb  its  consumption  by  the  fiame ;  it  also  pre- 
vents the  exudation  of  oil  mentioned  hereafter. 
The  pinions  for  raising  should  be  well  made,  and 
have  tiieir  teeth  fine  and  sharp,  and  where  two  are 
used  they  should  be  very  evenly  adjusted,  as,  if  not, 
tiiey  raise  one  side  of  the  wick  faster  than  the  other, 
destroviug  the  level  of  the  light.  The  lamp-stands 
should  be  well  weighted,  and  have  a  good  broad 
base  to  render  them  fijrm  and  secure. 

More  consideration  than  is  generally  accorded  to 
it  should  be  devoted  to  the  chimney,  the  special 
function  of  which  is  to  cause  a  steady  draught  on 
the  flame,  and  so  insure  its  perfect  combustion ; 
without  this  chimney  (which  was  flrst  accidentally 
discovered  by  the  younger  Argand)  no  lamp  can  give 
a  steady  or  white  light.  No  one  can  but  wonder  at 
the  senseless  way  that  perfectly  unsuitable  forms  of 
glasses  are  applied  to  different  makes  of  lamps— 
not  only  by  tne  public  and  retailers,  but  even  by 
the  manufacturers,  and  many  a  goodlamp  has  from 
this  cause  alone  been  mo*t  unjustly  condenmed. 

In  round-wicked  lamps  the  chimneys  mast  be 
made  with  a  shoulder,  with  or  without  a  '*  choke." 
The  latter,  perhajM,  is  the  best.  for.  though  it 
may  limit  the  diameter,  it  provides  a  larger  flame 
of  white  light ;  in  either  case  the  shoulder  must 
be  dose  (from  ^in.  to  ^in.)  above  the  head  of  the 
wick  tube,  and  where  the  chimney  "carrier"  is 
fixed  (that  is  not  adjustable),  care  snould  be  taken 
to  provide  chimneys  so  conditioned ;  otherwise  the 
Uignt  will  be  poor  m  quality  and  apt  to  dance. 

For  '*  Duplex "  lamps  there  can  be  no  better 
chinmev  than  that  now  sold. 

For  large  or  small  flat-wicked  lamps  there  is 
veally  no  very  good  chinuiey  at  present  sold,  *'  the 
square  peg  being  made  to  fit  the  round  hole  " ;  the 
best  form,  however,  is  one  made  a  good  deal  in  the 
shape  of  the  "  Duplex,"  that  is,  more  cylindrical 
and  less  buibous  than  the  usual  form,  and  which 
can  be  bought  in  all  sizes.  The  proper  form  would 
be  an  acute  oval,  choked  like  those  used  for  round- 
wicked  lamps,  only  made  oval;  but  fittings  for 
this  shape  are  nowhere  made,  nor  one  chimney  of 
this  form  to  be  had,  although  in  one  Belgian-glass- 
works there  aro  over  300  patterns  of  lamp'glassea. 
A  good  general  rule  is  to  use  as  small  a  glass  as 
will  suit  the  flame;  for  small  wicks  and  huge 
ImJbans  chimneys  are  very  often  sold,  in  some  eases 
tml/'roughed,  to  acttuA  compound  oi  cUauiey  and 
^lode.  Tbeeoaatructionin  neb  huapt  irlmperfeot, 


and  the  atmosphero  of  the  room  is  vitiated  by  the 
unoonsumed  products  of  the  oiL 

The  glass  carrier  and  dome  should  be  easily  re- 
moved that  the  wick  may  be  trimmed,  ana  the 
sheath  and  ventage  perforations  properly  cleaned. 
Thero  are  lamps  sold  where  this  dome  is  a  flxture, 
and  such  can  never  give  satisfaction  or  comfort  in 
use. 

Though  the  consideration  of  the  wick  comes  next 
in  order,  it  is  really  of  the  first  importance.  This 
should  be  rather  loosely  woven,  and,  without  being 
in  any  way  impacted,  should  well  fill  the  sheath. 
Before  putting  it  in  the  lamp,  it  should  be  well 
baked  or  dried  at  the,fire ;  the  least  moisturo  pre- 
vents the  oil  readily  rising  in  it ;  place  it  in  the 
sheath  from  the  container  end,  and  when  through, 
beforo  being  put  in  tibe  oil,  it  should  be  burned  at 
the  end  to  give  it  a  level  edge.  Scissors  should 
not  be  used  to  trim  the  wick.  This  is  best  done 
with  a  flat  hard  brush,  such  as  is  used  for  washing 
hands,  and  is  sold  at  2d.  or  3d.  Baise  the  wick 
above  the  sheath,  and  brush  off  the  charred  part ; 
then,  with  the  brush,  trim  it  into  an  elliptical 
shape,  like  the  section  of  a  watchglass,  taking  care 
to  keep  the  comers  nice  and  round,  and  not  to 
make  uie  ellipse  too  high,  or  the  wick  will  not  bum 
at  its  full  width.  Keep  the  lamp  well  wiped  with 
a  soft  cloth,  and  always  light  it  with  a  wooden 
match  or  spill. 

When  not  using  a  lamp,  keep  it  clean  and  empty, 
and  when  in  use,  but  not  lighted,  keep  the  wick 
well  down  in  the  sheath,  as  the  oil  mounts  it  by 
capillary  attraction ;  and  if  the  wick  is  above  the 
sheath,  the  oil  flows  imperceptibly  over  the  top  and 
extends  all  over  the  lamp  until  the  container  is 
quite  voided,  and  much  mischief  done.  This  action 
gives  rise  to  a  very  ignorant  but  popular  belief  that 
the  oil  percolates  through  the  glass  or  metal. 

An  oil  "drum,"  containing  from  Ave  to  ten 
gallons,  should  be  provided  in  town,  and  one  of  a 
capacity  of  forty  gallons  (equivalent  to  a  cask)  for 
the  country,  as  these  oils  should  never  be  kept  in 
wood.  These  drums  should  have  a  good  sound 
tap,  and  the  oil  may  be  drawn  off  in  the  required 
quantities  without  any  unpleasant  dirt  or  smell ; 
and  any  extensive  rotailer  will  sell  the  best  oils  in 
these  quantities  at  from  8d.  to  Is.  per  gallon. 

Chimneys  can  be  bought  quite  good  enough  for 
general  use  by  the  dozen,  at,  for  the  large,  such  as 
**  Duplex,"  from  3s.  to  4s.,  and  the  smaller,  like 
"  reading  lamps,"  at  from  Is.  to  Is.  6d.,  and  they 
are  not  a  bit  more  likely  to  break  than  more  expen- 
sive articles.  When  flrst  lighting  a  lamp  keep  the 
wick  low,  until  the  chimney  is  well  heated,  then 
raise  it  to  fuU  combustion,  and  keep  it  so  while 
lighted ;  no  lamp  should  ever  be  turned  down,  or 
burned  below  its  proper  power. 

To  extinguish  a  lamp  do  not  blow  it  out ;  lower 
the  wick  into  the  sheath,  and  raise  and  lower  it  a 
few  times  quickly.  The  wick  should  always  reach 
the  botton^  of  the  container,  and  though  it  may  last 
months,  should  be  often  renewed. 

Doubtiess  idl  these  observations  are  familiar  to 
most  people,  some  of  whom  may  know  very  much 
more  of  the  matter ;  the  pity  is  that  they  do  not 
impart  this  information.  In  the  hopes  of  their  doing 
so,  these  lines  have  been  hastily  put  together. 
They  do  not  pretend  to  any  fuller  knowledge  than 
is  supplied  by  familiarity  with  the  subject,  and  are 
only  addressed  to  the  general  users  of  these  lamps, 
who,  suffering  from  various  inconveniences  in  their 
use,  do  not  readily  perceive  any  simple  m««ans  of 
remedying  them.  >  J.  B. 

MINBBAL-OIL  LAUPB. 

[24209.]— It  would  be  of  great  advantage  to 
readers  if  correspondents  could  confine  themselves 
strictiy  to  the  point  at  issue,  which  in  this  case  ib 
the  respective  merits  or  demerits  of  glass  or  metal 
containers. 

Mr.  G.  B.  PosUethwaite,  in  his  championship  of 
"  paraiHu  oil,"  must  be  well  aware  that  that  is  the 
popular  name  of  all  hydrocarbons,  as  in  this  form 
they  were  first  introduced  by  Mr.  Young,  and  in 
this  sense  I  am  sure  Sir  Fredk.  Abel  spoke.  Further 
on.  to  refute  my  argument  (which  has  reference 
only  to  English  domestic  lamps),  he  instances  oil 
stoves,  optical  lamps,  and  American  street  lamps, 
all  burned  under  other  conditions.  While  combat- 
ing my  assertions,  he  goes  out  of  his  way  to  prove 
me  right  by  admitting  the  advisability  of  using  a 
cork  washer  at  the  collar,  which  is  quite  un- 
necessary in  glass  containers,  as  they  do  not  heat. 

My  observations  have  been  general  and  impartial* 
All  the  replies  (except  Col.  Shakespear's)  have  been 
particular  and  interested,  advocating  as  they  do 
some  special  lamp  or  oil,  and  directly  or  sug- 
gestively hinting  at  the  danger  (P)  of  othen. 

J.  Huftliea. 

SNaiKB  UAKINa  AT  HOSB— BBPAIB- 
INQ  BOIJLBBS— UOBBIi  TUa  BOILBB, 
fto. 

[24210.]— It  gives  me  much  pleasure  to  observe 
that  **«r.  H."  has  kindly  ass&ted  my  desire  to 
▼entilate  and  discuss  mattersrelating  to  an  amateur's 
eDgine.    The  intexohaDBe  of  ideaa  iKtti  sk  igniKttAOsX 


and  gentlemanly  correspondent  isnot  only  a  {Asmbs 
to  the  parties  themselv«e,  but  elieifes  many  vatssMs 
points  of  general  interest ;  thus,  aooh  •  disewMa 
resolves  itself  into  an  exchange  of  ideaS|  aUka  bsM* 
fiting  all  interested.  

Now,  as  our  friend  thus  very  fairly  anawMsm 
friendly  criticisms,  he  has  brought^  to  the  tni 
another  practical  point.  In  some  horisontal  sDgiMi 
I  desiguM  for  a  small  maker  the  veiy  point  ks 
raises  was  mentioned— viz.,  that  the  hooded  endaad 
the  core  box  for  it  must  be  arranged  to  fom  tts 
stu fling  box  in  the  core  box.  My  friend  in  questiaa 
had  some  misgivings  as  to  this,  and  Isnggaatsdtvo 
modifications  that  at  once  got  over  the  difiLentt|. 
One  was  to  oast  the  cylinders,  which  were  asfcr 
more  than  Ain.  stroke,  with  the  one  end  east  on  tbs 
gland,  being,  of  course,  cast  with  the  end  and  sai^ 
to  get  at  or  to  form  the  front  end  as  follows:  Uis 
hooding  was  cast  out.  and  subsequently  boied  ovt 
in  a  recessed  ring.  Into  this  recess  want  a^  dis^ 
having  tho  piston-rod  gland  on  it.  The  cj)mBm^ 
when  bolted  on  by  its  flanges,  waa  SBa£ataiBsi 
central  by  a  rib  on  the  loose  cover,  and  aa  it  wss 
drawn  up  made  a  joint  with  it  at  the  aaoM  Um 
that  it  was  bolted  to  the  hooding.  These  eoginss 
had  also  another  modification— the  guide  was  a 
modification  of  Fig.  4,  tho  modification  betngthat 
instead  of  planing  out  the  path  for  the  guide  bioek, 
a  semi-dreular  path  was  used,  which  was  hand  oak 
at  the  same  time  as  the  fiange  on  the  hooding.  Tie 
centre  line  of  the  cylinder  was  thoa  very  mask 
lowered  and  the  thrust  brought  in  a  moreiavoaraUs 
position.  The  guide  shore  having  been  tamed  alw 
the  guide  strips  were  simply  fiat  ones  of  reetaagalsr 
section.  As  far  as  a  practical  job  goes,  I  must  ssj 
that  Fig.  6  is  very  good  indeed,  the  crosshsad  skos 
being  made  adjustable  to  take  up  wear. 

I  must  certamly  say  that  the  way  **  J.  H. "  kai 
treated  the  matter  is  exceedingly  piadicaL  Ko 
doubt  the  bed  he  shows  ii,  as  he  statea,  ao  simple  that 
any  amateur  would  experience  no  difficulty.  TUi 
is.a  great  point  in  constraotion.  And  I  would  wiihts 
bear  personal  testimony  that  the  reaaons  givsn  I7 
him  snow  that  the  subject  has  been  meet  thoroo^^ 
thought  out  by  him,  and  he  is  clearly  entitled  to  tke 
sincere  thanks  of  the  readen  of  this  journal,  and  I 
trant  they  will  not  be  niggardly  bestowed. 

Has  **0s"  taken  into  consideration  when  hi 
writes  on  the  subject  of  repairing  shot  holes  in  s 
boiler,  at  p.  193,  that  theoompletion  of  the  work  is 
the  shortest  possible  time  is  of  the  gidatest  ia- 
porttmce  F  He  asks  me  how  I  should  like  to  gst 
mside.  Well,  my  answer  would  be  that  it  is  ast 
essential  to  ^t  inside  at  all,  and  I  mentioo  tks 
manhole  aa  giving  egrtn^  as  showing  that,  oe  s 

ginch,  a  man  ouuld  be  sent  inside  to  aasisL  Ite 
olding  up  can  be  done  from  the  outside ;  thersfois 
a  man  inside  is  not  an  absolute  necessity.    Now,  to 
drill  and  tap  holes  in  the  boiler  shell  is  a  job  thst 
would  take  some  time,  and  even  then  there  is  tts 
making  of  a  joint  and  screwing  up.    The  piece  tkst 
'*  Od  "  would  propose  to  fix  on  the  boiler  would  abs 
be  outside,  so  that  the  pressure  within  would  ks 
resisted  by  the  screwed  pins  only.    In  the  plaa  I 
named,  the  strain  is  borne  by  the  piece  of  plats 
itself,  the  outside  piece  being  used  to  draw  the  joist 
up  with;  so  that  in  my  example  the  repair  is m 
strong  as  any  manhole  joint  can  be,  being  an  extflk 
equivalent.     If  studs  or  bolts  screwing  into  ths 
thickness  of  the  boiler  shell  be  ao  simple  aad 
effective,  then  why  are   m^mholes  not  inade  10, 
instead  of  fitting  agdinst  the  inside  exactly  as  I  say  ? 
I  can  quite  understand  the  idea  that  ia  floating  ia 
the  mina  of  *<  Os."   But  I  can  tell  him  x>f  a  musk 
more  nasty  job  than  going  inside  a  boiler  to  hold  ao 
whilst  the  joint  is  being  wwn  up,  and  I  have  hia 
personal  experience  of  it.      It  iA  going  into  ths 
return  of  a  large  boiler  to  plug  up  a  burst  tubs. 
Now  this  is  a  job  I  don't  care  for.     It  may  ke 
instructive  to  our  friend,  so  I  will  briefly  dcseribs 
it:  A  tube  having  burst,  the  water  is  blown  out. 
The  steam  jet  is  started,  and  as  much  air  s^ 
through  the  boUer  to  be  repaired  as  poaaible.    Ths 
fire   bars   are  pulled  out,  and  in  you  go  into  an 
atmosphere  heated  to  something   terrible.    With 
the  aid  of  a  short-handled  sledge  or  a  heavy  fitter's 
hammer  you  drive  in  the  wood  plug,  which  you 
have  prepared,  into  the  end  of  the  bunt  tube ;  a 
blow  or  two  to  drive  it  in  steam  tight,  and  you  ars 
frequently  even  thou  dragged  out  by  your  heels  by 
your  firemen  next  door  to  fainting.      The  patent 
tube  stoppen  were  not  in  use  in  my  time,  so  that  it 
meant  gomg  in  in  person.    Now  has  *'  Os  "  ever 
done  tms  ?    I  have,  and  would  do  it  again  if  ocea- 
sion  needed.    Here  we  have,  in  my  opinion,  a  jok 
that  is  done  under  conditions  still  more  trying  toaa 
sending  an  Arab  fireman  into  a  boiler,  theAxak 
being  able  to  bear  with  impunity  a  far  greater  hsst 
than  the  wiiter.   And  we  have  also  another  factor 
in  the  case.      It  is   that  the  plates  and   boiler 
originally  mentioned  could  readily  have  been  cooled 
by  copious  volumes  of  water  whilst  the  covetisx 
plate  th%t  friend  **  Os  "  mentions  was  drilled  triri 
clearing  holes.    In  my  case  the  boilen  were  empty 
only,  and  were  not  cooled  by  water  aent  in  for  tast 
purpose.      In  repairing  shot  holes,  when  Ihavs 
been  present,  water  was  plentifnlly  sent  in  by  titbsr 
a  hand  pump  or  in  buckets,  and  the  temperatue 
^\&^1  in^'Q&n^  «k  UMktlt  waa  bearaUe,  to  blaski 
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%U.  I  do  not  wiilk,  11*7, 1  will  not  U] 
[  that  ntaj  ena  wtosi  of  Mt  addoloi 
*'0>"  ;  bat  peib*ca  ha  would  not  mlod  n 


....    .Tonld  lurpni 
ulrianda,  "Tbe  gtntlamen  of  EagbiK 
r  at  home  at  eaio." 

oiriiig  baok  lor  anothai  mattor,  I  oliaDDe 
Leiapljonp.  153  (qastj  U!1U).  Surd 
id  J.  Anitla  BMlt  bare  mada  a  laiitaks  a 
itioaoltnliM.  HoadTlMalOtabM,  7-16u 
ttiUa,aadabonteiln.lia]g.  Snnljhamii 
■at  moh  (mi^-biiTe  tuba*  an  pcaotioall 
aa,  allowing  fcT  matal,  tha  olaat  bora  won) 
at  maat  about  )in.  diam.  Again  he  ditoan 

doma,  vet  haa  tat  watw  and  iteam  b< 
wr  the  firebox,  ocown.  The  eagiitM  ala 
EJnion,  an  far  too  imall  to  get  Uie  muinti: 
it  of  the  hull.  I  odtalolj  think  oui  tilei 
TO  made  a  miitaka  in  rMpect  of  the  ipai 
□x  Bud  water,  whOit  the  iteampipB,  jt 
none  too  larga.  It  Ii  nry  eaij  m  wijui 
mtjtj  of  flgore  dlmenifona  to  make  a  mi 
id  I  faaej  tbii  mut  be  ao.  Again  tl 
raheforaboilatwitlialargefiiniaoe  tnl 
ntiOD*,  Hanu  -nrj  nnall,  eapaoiall;  if  Ii 
I  aaTthlng.  Now  a  pomp  <m  the  engin 
>ll,Wlfthe7wm  driven  attheapAd 
«>nt  to  nn  tfiem  at,  I  don't  tbink  the  pan 
Is  und)  fecdiog.  Cutalalj  it  mnit  be 
nu  Uian  I  ban  bMtt  able  to  get  aa  n 
tj  when  it  baa  a  Jin.  plnnga  and  only  )i 
and  baa  to  faed  asaisat  eolb.  ataam  pnaani 
U  onr  friend  will  be  abla  to  tell  na  aom 
rther.  and,  I  ibonld  imagine,  would  Me  1 
lara  bean  tnuipoaed.  It  not,  I  am  oartaio 
•  to  nndeiatand  hi)  practioe.  Oni  friai 
nd  will,  I  am  aora,  take  mj  lemaTk* 

critioiam,  and,  no  doubt,  will  at  hia  001 
)  aftord  Bome  txplanationa  of  what  wama 
nuL  InvlotM. 

CHI  XirSIOAI.  BaU.B. 
1.}-^IH  lattai  21096,  No.  IMS,  1  abonldha 
e  monoohord  to  leHor  viola  C  itring,  a*  ten 

latood.    I  haTe  to  aik  t 


Croaa,  S  £. 


Baginca       flttad^th 
fittaJwUh      appantw 
btakM.       Invoking 
■■     biakea. 

withbtmkea. 

HQciraii. 

Total  amoimt  of  ito«k  ratomad  si  \ 
fitted  with  bnkai  which  appear 

[•otal   amonnC  flttid"  'iiih'biikii 
whioh    do  not  oomplf  with  the 

3,066      1         90 
1,111              182 

19,017 

13,006     . 

1,037 
3.019 

31,963,*3« 
2l,BM.m 

4,719 

38.188 

ie,Bsi,»2e 

fore 

8.15* 

60,612 

J  no  proapeot  of  the  adaption  of  one  ganaral  •yataia,    ' 
lod  that  MTaral  oompaniei  are  aotnaUj  ooDOnnlng 
the  abanrd  pnuUoo  M  fiCting  rolUng-atoek  with  In- 
iSdant  brakaa,  ihowing  praotloallT  that  they  oaie 
__..t__ .__.!_ '__._^  !^  ^i..i.  1 1 »;.  H.. 


Ihoee  which  bare  "  apparatoa  for  working  "  or 
through  pipai  or  ohaina  on); ;  the  peroantagg  of 
Tahiolca  and  milaaga  on  eaoh  railway  ia  alio  Taluabls 
information. 

Tb«  aboTB  tabolatsd  itatemetitahow)  tba  amonat 
of  rotliag-atock  attad  and  unBCtad  on  3Ut  Dsaom- 
ber,  1881. 

Tlie  above  flgnrcB  abow  Tcry  plainly  that  the 
majori^af  tailway  oompaniei  are  not  makiiig  inffi- 
eientprogreai,  for  ont  of  a  total  ot  G,154  eoginea  only 
3.066  hare  bnJma  which  aven  ''appaar  "  to  be 
cffldeot,  and  of  A0,G12  vehlolei  only  10,017  profaia 
to  have  thoae  brakei,  and  it  mnrt  alao  be  remem* 
bend  ttiat  (to  naa  tha  wordi  of  tha  letnm)  "  loma 
of  tha  brekai  10  ratornad  bnt  vary  imperf aotly  fulfil 
that  derigoatioD."  for  initince,  the  North  London 
Compiny  Tetania  S3  engjnai  and  660  vchidsi  fltt«d 
_-.i.  <.,_...  -_i  '"-■-b'i  ohai  


IB  Zditot'a  f  orgii 
W.  H.  Elpblck. 


SBW  KIDXiANS  BHOINaS. 
I.]— rHEBEhaabeenadedofmiiehlefina 
be  new  Uidlud  enginea,  bnt  the  latter 
soliTe  Han,"  p.  172,  dean  all  np.  It  ii 
.  daylight  now  that  the  enginaa  are  failai 
It  came,  and  that  iiafaad  one— ihottnea* 
anifaoa.  It  ii  all  very  well,  Bir,  for  all  t 
to  be  pnabad  on  to  the  drivara,  jutt  lo  tfa 
b  ikall  not  oome  oat.  Whoever  did  the  <^ 
t  of  dimanaiona  made  a  faarf  nl  mittake 
CO  theta  UttUboUen,  bnt  let  Mm  hava  tl 
BOt  the  drivara.  I  hear  tbey  are  goiog 
t  more  tabra  in  the  boilsra  now.  after  1 
caapondotioe ;  let  na  hope  that  plan  wiU  1 
id  get  more  ataam. 

y  ba  a  matter  ot  iutereit  to  jroar  nnmeroi 
to  know  that  aome  more  tubea  have  b« 
■  tfae  boileia  of  10ms  ot  the  new  Uidlw 
.  Bod  it  ia  an  improvement ;  laat  weak  N 
I  the  Sooteb  Eipreaa  to  time  upon  two  o<x 
iking  the  twelve  eoaehea  without  any  pilt 
M  over  the  Ibrausa  UEonmo  for  a  tt 
aek,  I  notice  that  at  that  data  one  oon 
ita,Mr.  Stratton  or  "Meteor,"  alwayieai 
I  to  defend  the  800  Midland  eoginee  il 
aa  laid  againit  theni ;  but  then  two  gent] 
not  aeeni  to  enter  into  thia  Important  luntt 
S75  elaa.  Have  th«e  "big  engiuei" 
1  will  ooma  forth  and  do  battle  for  them 
.  H."r  Iiather  eipeetad  that  with  I 
s  and  Joj'i  gear  we  •Iianld  have  had  go 
Sid  land. 


JXiWAT-AXLB  I.TrBBIOANTa. 

S.]— Tfizu  II  a  labject  that  might,  wi 
be  diicDaaed  in  yoor  oolamn*  :    it  ii  t 
k  ot  railwaj-axle  labrieatiau,  and  the  paii 
I  Uke  to  aee  aattlcd  are  :— 
niob  ia  the  batter  lobiioant,    greaie 

What  la  the  beat  form  of  axil  box  r 
Th»  aaooMaaaaa  ngarda  capillary  attn 
id  Ike  amngament*  for  dropping  the 
m  azk.  Lubilaant. 

oownonrouB  bbaxbs. 


id.  Then,  again,  tha  Midland  and  Qreatfraitem 
Compauiea  t^e  ciaditforala^enamlMrof  euginee 
fitted  with  non-antomatio  ateam  bnkea.  and  vehialea 
provldad  with  that  most  dangaroni  of  all  appUaooea 
— tha  Clayton  two-minute  lu[k-aff  ayitem. 

No  pervon  can  honeatlyaay  that  tbs  "leak-off" 
brake  I*  lafa,  nor  that  it  fnlfila  thoae  wall-known- 
and  axeelient "  oonditioni "  oontained  in  the  mrcnlat 
of30thAngait,lS77. 

Having  nvan  the  total  amonnt  ot  itook  Bttod, 
referenoa  ihonld  now  be  made  to  the  actual  "  pro- 

'nie  following  table  ihowi  the  total  numbat  of 
englnei  and  vahialea  which  were  fitted  with  each 
ayitem  during  the  half-year  ending  3l*t  Dsoember, 


Nam*  of  Brake. 

Eoginaa. 

Vehiolea. 

•WeatinghouKi  AutomaWo . . 
fSander'^uidBalithoADto- 

97 

61 
87 

16 

7 

~6 

601 

Smilh'i  Automatic  Vacuum. 
Clark  anil  W.bb'iChaiu.... 

Smith'i  Vacuum 

Newall'i 

Vaounm  [L.audN.-W.).... 

£39 

20 
2S9 

10 
671 

51 

307 

2,401 

t  alao  be  lemembeied  that  a  largo  1. 

ot  itock  returned  aa  fitted  in  tha  lix  mootha  i* 
nothinKmorethanachange  of  ayitam.  ThaLondoa 
and  North- Wsatern  Company  appeara  to  have 
fitted  a  large  number  of  vehidea  with  the 
"Vacnnm"  brake.  Thii  ia  not  progreai,  aa  another 
brake— the  Ctaik'and  Webb  chain- ii  being  laheo 
oS,  and  it  Ii  by  no  meaca  eertain  that  the  new 
"  limple  vaeauD "  li  a  better  ot  laier  apljUauM 
than  the  diiearded  "  chain." 
The  fallowing  table  i*  obtained  from  a  ooto^T^ao 


it  •  jaar     the     nndarmentioaed    brakaa 


Name  ot  Brake. 

Engine.. 

Vehiolea. 

and N.-W.  By.,  Chain.. 
■at    Coaat    Joint    Stock 

6 
4 

SSI 

natEaatamBy.,Smith'a 

reat  Bait^'  E^.'  FavV '. 
tncaahire  and  ^orkihire, 

Fay'l...., : 

raat     Weitem,    Buith'a 

Lledonlan""Bv.',""SlMl 

70 
3 

2S 

65 

10 

1,114 

r  been  thrown 


[  anob  a  large  number  of  in 
eabinrdityof  mosey  having  e' 
ray  upon  fltUng  them. 
The  moat  uoiatlifactory  part  ot  the  Batnm 
again  that  portion  relatlsg  to  "hilurM,"  the 
formation  in  many  oaaea  being  dthes  incoitect  or 
■aolntely  lalia. 

Tbo  Manoheater,  Sheffield,  and  Liaoolnahira 
NDpany  raportt  an  aotool  "failnn"  under  tho 
lad  amp'y  of  delay. 


The  Midland  Company  reporti  one  case  only  of 
B  failure  of  the  "  two-minute  leak -off  vacatun," 
rt  it  ia  a  weU-known  fact  that  uumberi  of  failure*  . 
>  taken  place,  oauuDg  traioi  to  run  pait  itation* 
■       ■    '  —  '  ■ •  -        lihava. 


iT9  lasvn  place,  canuog  umuia  to  run 
id  lignali.     Tbu  ii  not  hsanay  eviden 


ailway  tisrvanta,  held  at  Bath  lait  yrar,  it  w 
atincUy  itated  that  "  failure*  "  wen  not  reported 
r  the  eompaniei,  and  nothing  caa  confiim  the 
nth  of  that  atatement  more  than  the  recently 
ibliabed  return.  Clement  a.  Strattoo, 

Hon.  Member  A.  fi.  By.  Sarvantt. 
Leioeeter,  Sod  May.  ' 

:0W  TO  HAKB  UP  A  »I  OF  BMUT- 

AHOS  OOIX.S. 
[21216.]— Havnra  received  many  lattara  aaking 
I?  adviee  on  the  above  lubject,  Irom  thnae  who 
Lve  purchaaed  the  itandard  ohm*  which  I  advar- 
■ed  m  thli  paper,  I  proceed  to  giva  the  informa- 
Dn  publicly,  truiting  that  it  may  be  ot  general 
itereit. 

Although  coila  may  be  made  up  without  tha  on 
'.  a  Wheatitone'i  luldge,  yat  the  employment  of 
ill  Latter  will  greatly  facilitate  opniationa,  and 
illooDdncetOKreaterBSBetitade.  Aumfdebtidge, 
bid)  ia  perfecUy  auitable  for  thi*  purpoie,  may  M 
lade  from  a  piece  of  dry,  weU-eeaaoued  vine, 
I>outl6in.long,by4ia.  wiae.and tin.  thick.  After 
ling  planed  up  true,  thii  may  be  ttainsd  and  var- 
iihed.  A  itnp  of  copper,  about  12in.  long  by 
iin.  thick  and  lin.  wide,  is  lerewad  down  a^iinit 
le  edge  of  the  npper  face  ot  the  board,  leaving 
n.  at  eich  eod  unoovenHl. 

Two  ittipe  ot  the  lame  cnppai,  Iin.  wide,  but 
ily  4ia.  long,  ate  now  to  be  faatened  down  to  the 
laiid,  acrou  ita  width,  one  at  each  end.  Thia 
avaa  a  iraD  batWMn  the  long  atrip,  and  the  two 

<tbMk  at  each  end  of  thia  board.  Ten 

inelBingiC 


4.1— Tr>  l«tnni  nlafing    to    continue 
lo  «M  to  Slrt  Dtoenbar,  1881,  h*B  recen: 

aUfahta;  ta^  B>/MniiatA(r,  lOu  iu  pi         „ , 

H  tIftllMai  iilfifiiiiinfful  BfjiiiiiNilllLU-,  ot  (helait  two  returns,  audahowathaiVanxuig  U__ 


nail  telephone  iKling  acnwa  are  now  provided,' 
idlniiiMd:  FiietCd)  one  inthaeeutieotthe  12in. 
rip  ol  t^leo.  (To  thia  ons  pole  ot  the  battery  ia 
[terwaida  connected),  {b,  b),  one  at  each  eitra- 
lity  ot  the  12in.  •t-'- 


EHGUSH  HECBANIO  AND  WOBLD  OF  BOODiaE :  No.  I.OtO. 


istt.  BiauBH  luosAino  u/td  wobld  o»  anastmi  n«.  i,o»o. 


iseusB  HcoHuno  juro  wobid  ai  eaasaBt  Ka.  i,«so. 


ENGLISH  MECHANIC  AND  WOELD  OF  SCIENCE:  No.  1,050. 


ohsmical  oombinatiDn  with   ths  ouboD,  luoli  u 

I  by »  .wiDg  both  end.  if  »  p:  f^^Tl^J^^  ^LHS  Ji?  ^?^  >?  PPO"t«  »idB.-fe.  T.  Lmra. 
ftn^  >!■  iiai  2  »rt<KV  fa  K  "ji  *  great  amDity  ler  hAat^d  oaibcn,  ooiabinBi  with  '^^ 
N~Kn.ii.if._tfll.i_.il  it.  and  the  di»Dciatsd  cirbon  stoma  us  depoait^  [6650l.l-Dyoftmo.— Cogs  kA  ringai*  In  ona 
^n  iflFi.„  ™t  ■  ?™  Z^,  "«  tt'8  iimer  .nrfnoa  of  tha  globe.  It  foUo,Ku»t  i™  ;  wfre  womid  in  chann.I.  b«t<rwn  oogi ;  m>dB 
™S  ^.t  q!„    w  I        _■.?        1    -1  if  thBRlaw  of  m  iDcandoimant  limp  u  fraohiMd,  f  ftuuealod  o^stia^ThBr*  nw  «  mtn;  MObOiu 

S.1Sf  t^tSfr '    Th^ Vnn«  .iTTl^  "'"'^«  "»  <*'bon  i»rtid«  oompo.ing  th-  fiU-  'be  end  of  one  ooH^ing  iron.  Koktwe  fMteu 

f^r  ^    _-15^-  *    P^  ?^"   r"  -'"■  BiLBH  inniug    of    tha  nut  ooU,  Mid  w  on  lU  rtnnd, 

t  iMrt  4tt.  long.    A  boiler  of  the  .Izb  i  tr,G<77.] -Action  of  Slnoois  on  P«lilln»'.  J^XJ 

II  aln  yoa  planly  of  Bt«am  for  TOUT  flolatlon. — One  moleonleot  bIdcow  i>  Mid  to  b*         . .',    _     ..    _                  -■   -u- -ii,r...r«« 

•T.BOIb.  to  iOlb.  pr«««i  andif  OiB  able  lo  radooe  fi™  raolwrnlM  ol  Wprio  .«\?^iLto,  ^.^^A-?''?*-''^^^^^'*— ^^?^^to 

t^tw   into   tlu   l^aauil  to  bdp   the  pweipitoting  two  and  a.  hall  molMoIes  ot  onoroiu  -'Bjyan  olta^y*;.  ^«»Mj?^3  .^g!^  ^Lg^«. 

wmMOl/mauriBanamaieitctiipn-  oxida ;  and  tha  ch«ng«  ii  uMd  u  k  tiMttio&  oCMti  iiaiS&»wAl-it«aX  <».  Mamtew.-*™^™^ 


T  9.  1885.  XNOIISH  UiOHAinO  AND  WOBLD  OT  SOIENOS:  No.  I.O&O. 


KNSUBH  HEdBAMO  ADS  'WOHLD  Or  BOteSaSt  No.  1,U0. 


Mat  15,  1885. 
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;  •Ji:^ 


rOE:  No.  1,051. 
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AND  WOBLD  OF  SCIENOE  AND  ART. 
FRIDAJ,  MAT  16,  1886. 


TOOL  EPQM,  CTJTTBB  BARB,  AND 

CUTTBBS. 

TTTR  ooery  of  a  correspondent  in  a  recent 
nuinber  has  stinmlated  me  to  take  pen 
in  hand  once  more,  and  to  resume  a  subject 
which  can  hardly  fail  to  interest  a  large 
nnmber  of  our  readers,  of  whom  many  are 
new   subscribers,    who  have  not  had .  the 


In  no  other  way  is  it  possible  to  elucidate 
the  system  upon  which  the  cutter  bar 
and  its  tools  depend  for  their  efficiency. 
I  am  well'  aware,  nevertheless,  that  some 
other  correspondents  are  better  qualified  to 
do  this  worK  than  I  am,  but  I  write  for 
learners,  and  not  for  masters ;  nor  would  I 
write  at  all  if  "  D.  H.  G."  was  in  health  or 
"  J.  K.  P."  at  leisure  and  in  the  mood.  No 
detail,  perhaps,  of  lathe-work  causes  an 
amateur  more  worry  and  disappointment 
than  metal-turning.  He  sees,  probably  in  a 
lathe  in  some  large  workshop,  a  bar  of  metal 
in  process  of  manufacture,  and  obserres  the 
flhavings  curling  off  its  surface  under  the 
action  of  the  tool,  as  if  the  material  were 
almost  as  easy  to  pare  as  an  apple.    Trying 


so  easy  that  no  exertion  is  necessary  to  hold 
the  tool  steadily — the  resistance  is  so  ap- 
parently slight  that  he  may  hold  the  tool 
with  thumb  and  f orefin^r,  even,  for  a  light 
cut.  Using,  however,  both  hands,  no  d^- 
culty  is  experienced  in  taking  as  deep  a  cut 
as  is  generally  needed.  Why  is  it  that  the 
substitution  of  a  slide-rest  tool  for  the 
graver  does  not  bring  about  a  far  superior 
result,  as  it  ought  theoretically  to  do  ?  In 
the  first  place,  the  graver  is  correctly 
formed ;  the  cutting  ansles  are  those  best 
suited  to  separate  uie  shaving,  and,  !in  the 
next  place,  the  position  of  the  tool  is  ac- 
curately, because  tentatively,  adjusted.  If 
it  is  seen  to  fail^  in  its  work,  an  almost  im« 
perceptible  movement  of  the  hand  corrects. 


/^  /     G    S 


opportunity  of  reading  previous  articles  in] 
which  this  matter  was  more  or  less  fully 
treated.  For  many  years,  too,  I  have  had  in 
my  hands  private  notes  and  letters  of 
"  i>.  H.  G.,'^in  which  he  explained  the  whole 
system,  and  his  reasons  for  adopting  the  bar 
Imown  by  his  name.  It  was  his  intention  to 
publish  further  notes  in  a  separate  pamphlet ; 
Dvt  time  went  by,  and  his  Business  engage- 
ments being  of  a  pressing  nature,  he  was 
never  able  to  carry  out  his  plan,  and  sickness 
—the  resolt,  I  believe,  of  overwork — ^has 
now  compelled  him  to  lay  aside  the  pen,  as 
irell  as  tnose  lathe  tools  which  he  wielded 
to  skilfally,  and  handled,  I  may  say,  so 
lovingly.  I  feel,  therefore,  justified  in 
ftttemptiDff  this  work  myself,  and  in  so  doiog 
I  ■hklL  louow  the  plaii  which  he  would  have 
Unsdfttdoptod:  of  makiiig  each  individual 
|i0ln4 iigar  ■D*'n""  """ilim  €n  to  tho  nut* 


to  imitate  the  process  at  home,  he  becomes 
practically  acquainted  with  the .  fact  that 
Knowledge  and  experience  are  needed  to  a 
decree  which  he  can  scarcely  comprehend, 
and  that  metal-turning  no  more  comes  by 
nature  than  reading  and  writing,  fiutwhat 
is  still  more  aggravating  is  the  fact  that 
with  a  well-ground  hand-tool — a  fl;raver, 
for  instance — the  tyro  often  finds  uiat  he 
can  cut  a  i  dean  shaving  with  far  greater 
ease  than  with  the  slide-rest  tool,  while  he 
naturally  feels  ambitious  to  excel  with  the 
latter.  Ijet  anyone  take  a  graver  and  hold 
the  lozenge-shaped  face  flat  against  the  end 
of  a  bar  mounted  in  the  lathe,  lettiDg  it  lie, 
of  course,  across  the  tee  of  a  rest  put  as 
closely  as  possible  to  the  work.  Then  let 
him  jg;ently  brinff  the  upper  edee  into  cut 
by  mclining  tne  face,  slightly  towards 
fnt  work.     The  oatti4e   aoUon  will  \m 


the  error  of  position,  and  sets  matters  rights 
With  the  hxed  tool,  even  if  it  is  correctly 
ground,  no  such  minute  correction  is  pos- 
sible as  tool-holders  are  now  made  ;  but  the 
tool  must  be  packed- up,  or  re- ground,  or 
lowered,  as  may  seem  necessary,  and  again 
tried — often  with  the  result  that  it  has 
again  to  be  groimd  and  readiusted.  It  is 
not  very  easy  to  contrive  a  holder  that  will 
place  a  graver  in  the  position  mentioned 
above,  nor  is  it  really  necessary,  because  w» 
can  give  to  a  slide-rest  tool  any  desired 
cuttiag  angle,  and  also  place  its  edge  quite 
as  favourably,  while  we  can  retain  it  rigidly 
in  exact  position. 

If  we  consider  attentively  the  cutting- 
action  of  the  graver,  placed  as  stated,  we- 
shall  observe,  first  of  all,*  that  the  lozenge 
or  face  lies  almost  flat  a^a\ns^^<^  ^rn!^  ^vSe^ 
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INOLISH  HEOEAinO  AND  WOBLD  OT  BOIENCIB;  No.  1,U1. 


ENGLISH  HEOHAXIO  AND  WOBLD  OV  SOZENOE:  No.  1,051: 


LIGHT  Alt DICOLOVR. 

DN Towdaj,  the  6th  inrt-iMt.  C.  V.  Boyi  «Te 
&  Uotnre  at  ths  Borml  Viatoru  Hall, 
Wattrloo-Toad,  on  "Light  ma  Cotooi."  Colmir 
ir»  ihoini  to  be  ■  prop«it},  not  of  oolonied  bodiu, 
but  of  the  light  hj  Khi<ih  wo  eM  them.  Thli  wai 
proTcd  l>7  >  low  of  papen,  aoloned  when  aean  by 
magneauni  light,  hot  black  or  grej  bj  the  light  of 
the  Mdiiun  flame.  Varioni  dyai,  indiltiligniiliabl* 
liom  eaoh  other,  or  tiom  ink,  by  tU*  yellow  light. 


Tbeneit«tepwaito)indneea«paetniin,byb<odiaK 
uide  a  beam  of  white  light  by  a  piinn.  To  ikow 
that  tbii  WW  not  dii«  to  oolooting  matter  in  tho 
piietn,  white  light  waa  reptodneed  by  bending  tha 
beam  back  to  iti  oiiglnU  direction  with  a  aeoond 
piinn.  The  effect  of  red  gI*M  in  ttoppiog  green 
rayi,  and  of  green  glaai  in  etonong  IM  nyi  waa 
thown,  daikiMu  beuig  eaoKd  In'  MndinB  the  twam 
UiTODgh  both  gUuei.  The  aemm  of  toe  cohraia 
lied  in  paintii^ialike  UuB.  Thcyrefleotto  the  ay* 
nlonred  light,  because  tluy  ban  ToUied  the  wblla 
liaht  whishfallan  themaf  one  of  iti  eonatttnenla. 
Thm  we  get  black  by  mixing  painti  of  aU  oolonn 
together.  When,  howsTer,  we  mixed  Mlamed 
ligbta  inilekd  of  paints.  In  lodi  %  way  that  OOB 
light  i>  addtd  to  another,  without  anything  being 
■obtraoted,  we  get  white.  Thii  wai  d«ie  by 
rotating  a  diio  with  eolotmd  seeton,  io  that  be> 
lore  one  colour  had  time  to  fade  from  a  giTen 
part  of  the  retina,  another  oolooi  wai  pneented 
U)  it     The  -  .  .        - 


maf  be  broken  into  ilngi.  Nobel,  both  I 
loreioal  and  boilai  Srlng,  hai  ueed  a  tion 
t,  &  whioh  the  oil  is  ooninmed  dinot  witht 

polTerlsed.  EipeHments  last  year  by  K 
lart  on  the  Orasi'TMirtnp  Bailway,  tiu 
MtmtlTA  pMatloe,and  the  Caspian  oil  laat 
a  praotiae.  Its  eomomlo  adTanlues. 
nd,  where  the  orude  oil  exeeed*  £o  per  tc 
ut  await  the  oompletion  of  the  prapMsd  i 
of  pip«  from  Baku  to  Batoum  on  the  Bla 
ifote  ntoM  MB  be  obtained. 


1 OCEOHOWICZ  IiOTrs-BPEAEDI 
TXLIPHOHE. 

E  foDowiog  daeoriptlon  and  figure  of  I 
Odiorowioa  telephone  is  ezttaeted  from  . 
(.  The  ptoblem  of  tntnnnitting  ipeebh  to 
M  with  •uffioient  intenii^  to  be  beard  throng 
V,  a  large  iq^attment  has  abeady  bees  pi 
lolTedbylfr.  Oowwr,  and^  Hr.  Bdiion 
Isotm-motognph.  Dr.  3.  OohMOwiei  i 
Jt  Bcasenteda  tUll  eompletn  and  moM  porfi 
m  to  the  International  Sodety  of  BleefioU 
M  Freneb  Bodaty  of  Physles.  In  the  oo 
—  of  hie  appMato*  the  inrentor  h 
'       '    r  the  uriioaf 


■Uy  tn  «  ..        _ 

idnm  of  tbMtresjfor  whieh,  In  taet,  it  appei 
well  ad^ted.  Tha  mtsm,  as  a  wAiob,  i 
a  tMDtmittsr  ol  TariaUe  te«l(t*iM«,  thespeo 
it  of  whish  Dr.  OahoiDwlez  keep*  M 


letlo  tdephone  teeeiTer,  wluee  prim 
Mehownln  tha  anneted  eogiBTln 
eoetret,  whfdi  i*  ideatioal  with  Beli't,  slnM 
ni  the  three  essential  parti  of  that  initmme 
et,  bobUiL  and  nbratlnf  dlao),  differs  fic 
rarer,  b^  UnpoitMlt  mo^fleaUons  of  fom, 
it  owes  its  remarkable  power,  ^la  magn 
la  of  a  hollow  steel  oylinder,  oontalning 
odinal  dil  abont  a  flf  th  of  an  meh  in  wlol 
I  oentn  of  this  an  Ized  twoi  small  soft  ir 
nponwhigbarsplaoed  twobobbiiMwUeha 


[•M  held  parallal  by  their  external  edges  np> 
idei.  no  lower  plate,  wbiohitflnu^alBx 
I  magnet,  eontams  two  apertoras,  whi 
theironoaTeratop«efr«ely.  Themagnatii 
!th«MMrsakeepe  the  box  thus  formed  in 
<f  tendon,  and  the  two  ends  of  iheet  lr< 
J  depraeied  and  atfamoted  toward  each  otb< 
IMtof  Ihafariationi  in  the  ondolatory  oune 
is  barening  tb«  bobbins  is  to  IncreaM 
ih  tho  magnetiEation  of  the  oorei,  o,  i 
M7,toeaiuetbeflowotfoToetotaTy.  Tl 
flomaa  oompreeaed  or  dilated  nndet  th*  Mti< 
A  <railationB,  and  Tibiate*  in  its  entiret 
s  esptelned  tbe  power  of  a  reoeiver  whio 
tfed  with  I>r.  Ot&orowici's  spedal  tranimi 


_      atranmittsi.    Bpeeohls,  Intli 

ilttad  with  less  poww,  bnt  U  has  still  tnoq 
1^  to  be  eaii)^  and  rai7  dMAMtfy  &«id  at 


I  two  fiom  the  leoeiTiDg  apparatns.  In  tJu 
phone  tranimittar  employMl  by  Dr.  Odioro- 
beat  appean  to  play  a  oartain  lole,  if  ws  arc 

RbT  the  fMt  Uurt  all  the  ezperlmenti  re- 
lelora  the  Intematicoal  Sooety  of  Etec> 
IS,  Feb.  4,  nooeeded  except  tha  last.  Dr. 
owici  attribntae  ttk  remit  to  the  fact  that  it 
■sarf  for  the  micro^ione  to  b«  warm  in  ordei 
wulated.  At  toon  as  it  ceases  to  be  lo,  thi 
tion  is  deefaoyed,  and  Is  not  eflected  again 
1  new  heatioR  ooonrs.  SInoe,  in  tha  flzperl. 
mentioned,  Ledanoht  pilee  were  used,  tbeai 
e  poUrised  after  •  oerteln  time,  and  allowed 
Deiret  to  get  oool.  Snob  an  inoontenieiiee  ii 
ied  b]F  tbe  D«e  of  Daniell  and  Lalands  n>i 
roil  pilee,  or  of  aoonmolatoiB.  It  mnst  b( 
ited  that  in  Dr.  Oehorowlci'*  system  trans- 
g  is  done  direotly  without  the  intermedlam  ot 
notion  ooH  noting  •«  a  tnuuf oimer. 


IBOCHSOKATIC    PHOIO0RAFHT.* 

By  FsED.  E.  Itss. 

IT  ii  well  known  that  the  ordinary  pbotogiB] 
processes  do  not  rapradnee  colopn  in  t£*  1 

"^  ■»  ugu:  gresD,  yeu 
For  a  long  time  It 


trw 

brightness.    Yiolet  and  Una 

photograidi  too  light:  green,  yelhnr,  oraoM,  and 

ted,  too  dark.    For  a  iMig  time  It  was  beltmdto 


B  Known  uiai  diodudv  m  Binr  nnua  uv  - 
ire  eeniitiTe  to  yellow  and  red  by  slalniDg 
srtein  dyee,  the  snbjeot  reoeired  Terr  liltfi 
,  beoanae  it  was  alM  known  that  the  in- 
wu  too  iUgUto  be  of 
ndal  photography.     Dt. 
le  of  tte  first,  UmA  not 
tention   to  Oil  c^Jeet, 


P    BHOTS    nr    PHOTOGKAFHY 

3T0QRAFHEBS  an  indebted  to  a  oomadttM 
if  the  New  York  Amateur  Photogiaphen 
y  for  tbe  following  table,  whioh  givea  the  oon- 
I  nnder  wbloh  a  reasonable  degree  ol 
i««  can  b«  iniured  without  foonming ; — 
thoee  who  are  ndng  detective  eameraa,  oi 
'  "nap"  shots,  the  following  table  will  be  ol 
bowing  tbe  number  ol  feet  beyond  whiob 
hing  is  in  foens  when  tbe  sqniTafent  fooos  ol 
IS  and  tha  nIatiTa  ■lijinrf  of  the  stop  an 


'/        /////// 

b       10      iS  a)  2S  30  M     fiO 

7        31      3}      2  U  1}  1        I 

101      U       3)      3  3}  2  II     1} 

15       S        G       4  S£  3  2      If 

27      U       9       7  6}  R  3)    3 

4S      21      14  11  9  71  6      4) 

60  «  30     20  IGl  12)  let  B      U 

B2      43     27  31  17  14  10]    9 

107      64      36  27  22  19  •'    -* 

137      6S      46  34  28  23 

167      S4      M  42  34  30 

202     101       67  ai  41  37  26     31 

341    121      80  81  ■"  ■•  "■    "' 

283    142      94  71 

328     164     109  83 

37S    189    136  96 

10  two  maken  nomber  their  ttope  alike,  and 


it  with  oertain  d] 

oeaaT^    sen^ttrmeM'wu  too  il^U  to  be~ot 

iraetical  Taloe  in  oommardal  p^-' *■-      '^ 

a.  W.  TogeLwhowaioneofaL , „ 

■ht  first,  to  derote  attention  to  Oil  c^Ject, 
umonnced,  in  1873,  thU  he  had  sncoseded  In  mafc- 
Dg  a  yellow  object  photograph  li^itsr  than  a  blua 
w  violet  one,  bj  nsiog  a  dl<nr-bromida  plate' 
itained  with  ooraUne,  and  exposed  throngb  a  jdlow 
[laae.  Tha  plate  ihowed  no  IniLuasud  eeusilnlsm 
!o  nd,  and  the  experiment,  thongh  of  coiulderable 
identifio  interest,  did  not  indioate  a  practiaally 
laijnl  psooem. 

In  the  spring  of  1S7S I  beoama  inlereried  In  tbfa  ' 
[ubjeot,  and  tried  to  diseorer  a  method  of  prodao- 
ng  plMea  which  ibonld  be  sensibT*  to  aU  ooloan, 
md  capable  of  repiodndng  them  in  tha  tne  pt»- 
rartion  ot  their  bngbtness.  I  oommenaed  by  trying 
uarly  aU  tbe  colour  wnsitisttt  whleb  bad  amady 
Men  luggeated,  in  Older  to  learn  which  was  tM 
Met,  and  than,  ilposrihlcL  wbyitwasth«bast,ai 
I  gidde  to  further  reeesrch.  ChlotDphTl  was  tte 
n3y  thing  I  tried  lAioh  waa  suificdently  sannttn 
«  rrd  to  offat  any  enoouiagementinUiatdiiMtiMi: 
nttthe  solnlion  whioh  I  obtained  was  weak  and 
mstable,  and  far  from  being  a  mtirtsctnfy  oolonr 
earitisBT.  Hoping  to  obtain  a  better  eolutuawift 
sbloh 


14    11 

18     14     13 
18     16 


31  26  21 

37  30  26 

42  34  20 

48  39  33 


md  kept  better  than  any  otbw,  and  wbcm  it  was 
ij^lied  to  tha  silTer-brmnlda  plates  they  beoanw 
emaikaUy  eenriliye,  not  only  to  all  ibadee  of  red. 


aKBn  uomDOT  toBu:  nopsauMB,  ana 
__mber  them  at  all,  it  1>  deiinbleto 
ir  stopa  in  termi  of  tbe  focal  lan|>;tb  of 

—  eiampla  of  how  miileading  the 


_  f ront  of  the  lena  a  oolonr-icreen  o. „ 

imall  glae^  tank  containing  a  waak  solution  ot 
ilohiomate  of  potaih,  to  oat  off  part  of  the  blue 
sd  Tiolet  light,  I  obtained,  with  these  obloro^yl 
ilatea,  the  Bnt  photographs  in  which  all  colenra 
rare  reproduced  in  the  true  txoportions  id  their 

irigbtnesa.    But  my  chief  desire  at  that  tii 

0  niali»  a  method  ol 
II  oolours  a  eetol  .    .. 

he  ihadowe  should  i  _^ __.    ._    . — 

rigiaal,  in  another  the  yellow,  and  in  another  tbe 


liod  of  producing  from  any  idrieet 
ot  thim  negatirei,  in  one  of  wbish 
loold  represent  the   blut  of   the 


'o.  3  in  leni  lA  is  equal  to  ^ ;  *to] 

}  iseqnat  to -;{-.    Heraanatopeo 

t,  in  lenses  by  the  •ams  maker,  and  yet  one 

IS  eight  times  the  expoeure  of  the  other.    We 

ofldent  that  the  email  amount  of  tronbls 

by  designatiDg  our  itope  in  termsot  f  w^be 

repaid  by  the  aid  it  viU  gin  na  in  oMMouni 


lints  from  these  negatiTee — blue,  yellow,  and  rad 
-wonld,  when  luperimpoeed  on  a  white  nirfaae, 
apieecnt  not  only  the  llgola  and  ahadows,  bnt  also 
lie  oolour*  of  the  object.  This  had  abeady  been 
ttampted  by  others,   who  failed  became  tbebr 


ellow.  Having  sueoeeded  perfeotly  in  my  undsr- 
ikings,  I  pnUished  mv  discovery  in  IB79,  eiplain- 
lE  how  to  nrepan  ana  use  th«  <3a!£<rsOK^'^<*^*Ki 


*  K.VV"^<=*'^^^'*^ 


XN0LI8H  HBGHANIO  AND  WOBLD  OB  60IEN0B:  No.  1,0«I. 


Hat  15,  1SS5. 


pen  o[  KcnriDg  conect  photograph!  ct  cutonnd 
□bJeeCg.  Sd  far  u  I  knan,  nobodj  tiied  the  pro- 
oeBi.  KeariT  firs  fean  Uter  Qr.  vogel  anuouiicad 
that,  atMr  ofeTen  yean  of  invHttgstiaii,  ho  bftd  at 
lutrcaliMd  a.  luccfnful  pioeeu  of  thii  character, 
mnd  that  this  now  proceu  of  his  wai  ths  "  aolntian 
of  a  problem  that  had  long  been  ancompuied  with 
dificult)'."  Tfaii  publicatioD  attracted  u  great  dual 
of  attention,  and  gsTO  me  oBcauon  to  again  call 
attention  to  m^  pioccss,  and  point  oat  tlut  it  wai 
not  only  the  flnt  practical  lolutiDii  of  tbii  problem. 
but  the  only  truly  iHidiromatii;  prDCMi  ever  di)' 
corered.  Dr.  Vogcl'a  neirprDceu  waa  not  only  do 
better  in  any  reipect,  bet  the  plates  were  isNoii- 
1..  -_.j  _..i j^  and,  therefore,  would 


tiTB  to  aearlet  and  ri 


not  photograph  all  coloois  in  ths  tine  proportion  of 
OairbrlghtDen. 

Hf  meihod  coBtiiti  In  treating  oidlnaiy  ooUodio- 
bnmida  emnlaion  platei  with  bluB-myrtlB 
cblorophyl  aolntion,  eipotiiig  them  thTOogh  the 
yellow  icreen,  and  then  derelojdng  them  In  the 
tmul  manner.  The  emnlaion  which  I  baTe  em- 
ployed is  made  with  an  exeau  of  nlttat*  o(  lilTer, 
which  is  afterwards  neutralised  hy  ths  addition  of 
cbloilde  of  cobalt  ;  iC  is  known  aa  Newton'i 
emnliioD.  I  now  prepare  ths  chlorophyl  from  fresh 
blue-myrtle  leares,  by  cnttiDg  tham  op  fine,  ooTer- 
Ingwitb  pnre  alcohol,  andbsattngmMeratsly  hot; 
the  leaves  are  left  in  the  lolntiini,  and  some  zino 

Kwder  is  added,  which  helps  to  keep  the  chlorophyl 
m  spoiling.  I  have  a  bottle  of  this  solution 
which  was  prepared  about  Bii  months  ago,  and 
now  appears  to  be  as  goad  as  when  first  made.*  ' 
glass  plate  is  flowed  with  the  emulsion,  and  as  si 
aSi  it  hai  set  the  cldoropliyl  solution  is  applied 
ft  few  seconds,  after  whidi  ths  plate  is  washed 
poIGwateruntil  smooth,  when  it  is  ready  fori 
posnre.  M;  colout-sacen  consists  ol  a  small 
plate-glass  tauk,  haviug  a  space  of  ,''^  of  an  inot 
between  the  fiiaM,  filled  with  a  solution  of  bichro' 
mate  of  potoshabout  one  grain  strong.  I  placethe 
tank  in  trout  of  llie  lens,  in  contact  with  the  lens- 
mount.  Tho  advantage  of  this  tank  and  lolu- 
tioii  is  that  it  can  be  more  easily  obtained  than 
yellow  plate  glass,  and  the  colour  can  be  adjusted 
to  meet  any  requirement.  The  plates  reqnira  about 
Uiree  times  as  ranch  expoaurs  through  the  yellow 
aereen  aa  without  it,  and  may  be  developed  with 
the  ordinary  aJkaline  pyio- developer.  In  order  to 
iUmtrats  tns  value  of  this  process,  I  mads  two 
photographs  of  a  highly -coloured  chromo-litbo- 
giaph,  renresenting  a  lady  with  a  bright  aoarlet  hat 
mhI  purple  feather,  a  yellow-brown'  cape  and  a 
datk-bluo  dress.  One,  by  the  ordinary  process, 
npresents  the  blue  as  hghter  than  the  yeklow- 
biowD,  the  bright  scarlet  hat  a*  blaek,  and  the 
pniplefeathei  as  nearly  wbite.  The  other,  by  the 
eUmxiphyl  process,  revroducai  all  colours  in  naart- 
tba  true  propcrtiuu  of  their  brightness,  but  with  _ 
alight  exaggeration  of  contrast,  produced  purposely 
by  ujinga,toa-Btning  culonr  solution  in  the  imail 

I  also  made  two  landscape  phatogiaphs,  one  b] 
the  ordinary  process,  and  the  other  by  the  ohloro- 
phyl  process,  exposing  them  simnltueously.  Ir 
tile  ordinary  photograph,  distant  bills  ore  lost 
through  over-exposure,  yet  the  foreffround  seems 
under- exjKised,  and  yellow  straw  slackaand  bright 
autumn  leaves  appear  black.  In  the  chlorophyl 
photograph,  the  diitant  hills  are  not  over-exposed, 
nor  is  the  foraground  nn  der- exposed ;  the  yellow 
straw-etacks  appear  nearly  white,  and  bright 
'    antumn  leaves  contrast  strongly    with  the  dark 

To  test  the  relative  colonr.sensitivonsss  of  jJain 
emulsion  plates,  plates  stained  with  eonino,  and 
plates  stained  wiih  the  blue-myrtle  cblcrcphyl,  1 
eipneed  one  of  each  hind  through  the  same  yella< 
screen,  giving  each  five  minutes  eipotuce,  on  tb 
same  piece  of  copy,  which  was  th's  cbromc 
litbograph  already  described.  The  plain  emulsio 
plata  showed  ooly  the  high  lights  of  ths  pictun  . 
after  prolonged  development.  Ths  eosins  plate 
WIS  under- eipoaed,  but  brought  up  everything 
tuily  well  except  the  scarlet  bat,  which  cams  up 
like  black.  Thechlorophylplatawasovsr-eipned, 
brought  out  all  coloon  better  than  theeosine  plate, 
•nd  gave  full  value  to  the  bright  scarlet  of  the  bat, 
the  detail  in  which  was  beautifully  gendered. 

Dr.  Vogel    advanced  the    theory    that    silver. 


[ve  to  yellow  and  red,  beoansa  it 
its  those  coloura ;  and  that  it 
when  stained,  because  of  the 
optical  propertiea  of  the  dyes.  He  afterwords 
admitted  that  onl^  suoh  dyea  as  are  capable  of 
entering  into  chemical  combination  with  tbe  silver- 
bromide  proved  capable  of  increasing  its  sensitive- 
-len  to  colour,  but  he  bald  to  the  tbaory  that  the 
iptical  properties  of  the  oompound  ware  tba  cause 

shown  that  the  colour-t 


.    .    of  the  optical  properties 

dfes;  and  thtt  chloro^yl,  *liicli 

'ight,  graatly  Incrsosas  ttie  sensi- 

yellow  ana  gMsn.    There  la, 

ilore,  good   reason  ta  dcrabt  U  the  colour- 

..tiveness  i*  ever  due  to  the  optieid  propaitiea  o( 

e  dys  or  combination,    AttMnpta  have  been  mads 

produce  iioobromatlo  galatina  dtj  platss  which, 

while  many  times  mors  s«Bwitive  to  whits  li^ht 

than  my  chlorophyl  pUtes,  shall  also  show  the 

same  relative  colonr>senslcvaness.      Such  plates 

would  be  very  valuable  but  foi  one  foot ;  it  would 

be  necessary  to  prepare  sad  develop  thsm  in  olmaat 

'"'"'    "-' Gelatins    hromda   dry  pUtes 

e  to  yellow,  b«t  oompaiatively 
red.  might  be  used  to  advutagaln 


chaiacteristio  ol 


total    dartoess. 


eon  which  have  enabled  theii  velocity  wiUa 
atmosphere  to  be  oaleulntsd,  and  from  tbas- 
Dal  conndaratious  the  velocity  of  meteors  be* 
{ing  to  the  planetarj  swmmu  oaunot  differ  vsty 
Dh  from  pusbolio  velocities.  But  thess  swift 
confrom  fixed  rodionta  must  be  oonanmed  ven 
ti  hi  Uie  stmosphsrs,  and  I  do  not  koov  wbsl 
Imoe  there  U  to  show  that  they  «Minot  have  thMs 
sTslooitles. 


_j    msteors    Icom     difierent     isdunb. 

ths  mstsDra  from  two  tadianta  have  the  saou 
>d^,  wd  wan  stopped   at  the  i 

_*.!    ,1 ^nrmlM.T-»ftlnrttv  Wl -,       -^ 

1  radiants  tna 
>,  andothenfrga 
rapid ;  but  then  ii 
hlDg  like  tte  diffsrenoe  uiat  wonld  str- 
ponS  to  a  Telocity  fifty  times  ss  great  io  <ns 
s  as  Kmparad  with  another.  At  9V 
at  ths  radiant  ths  avenge  angnlar  velootj 
>eaisto  bs  always  about  the  same.  Iflhsnwwi 
r  with  double  or  tnble  valodties,  it  would  U 
iced  at  ones.  At  some  little  distaaOs  baa  ths 
Uat  ths  speed  is  usually  not  too  great  to  psiail 
four  foUowtng  the  met«or  with  your  eye. 


they  could  be  safely  prepared^d  developed  in  rsd 
light ;  but  when  truly  itoohromatlsdMtogiaphi  art 
required,  ths  time  of  sxposure  nustbe  regulated  to 
suit  the  degree  of  Bei]sIllTSMlstarsd,whi(ihoannol 
safely  be  mode  greatei  than  I  haTS  raallssd  with 
my  chlorophyl  procesa. 


to  advontagaln  Jr.  T.  K.  Meltor :  I  would  suggest  that  it  wraU 

Dgraphy,  beoausa  ^  j  „_,  ^,^^  ^  the  port  of  the  stsi  fnn 

devd^  in  rsd  ^^  ,„jtt„  ,„  expelled,  wliether  in  the  tant  sr 

tObotomphi  are  (j„  j,^  ^^th  mspeot  to    its  proper  mohos. 


8GIENTIFIG    BOCIETIEB. 


.(tinmlLy  n 


foded  ohlmophjleitiaiitedfnBO 


roidd  be  djiificult,  if  not  impotsible,  to  obtain 
ivcit.  The  tei  orsaoifler  Irhldi  1  recommeodrd  !■ 
flour  leoditJEer,  and  when  It  la  used  in  oonneetlon 
'  chloniph]'!  froa  drM  leaves  the  platea  are  as 
' ^e  aafely  prepared  anddanlopHl 


m  fiesh  leaves  do 


in  the  bKht  of  sn  Ardiaaty  pbolOflT^pbie 

PUtM  prepaied  with  chlonvhil •■ 

notrequire  treatment  with  the  1 „ 

this  cli'gioe  ot  senaiUTcneea,  Beeeatly  I  have 
tea  oniinifler  sod  tome  other  ssnittton,  Inea 
viihtQeimlotiaii  frum  /rah  mynle  leavsa,  andln  this 
war  hinpniduted  pliites  baviat  noh  on  exalted  eoloni 
senaitirrnewi  an  to  be  unmanageable  in  onUaaiy  "  dark- 
room" lighi.  FcMibly,  saeh  plates  might  be  nrepond 
tad  iTfrrJa/ied  ia  totti  dmrkotm,  by  the  aid  of  tailable 


B07AL    ABTROHOXICAL    BOCIBIT 

THE  May  mseting  of  ths  Society  wss  hstd  a< 
their  rooms,  BurUngton  House,  on  the  even 
'  ig  of  Friday,  the  Bth  inat.,  Edwin  Dunkin,  Eiq. 
'.&.8.,  president,  in  the  chair. 
Prof.  C.H.Brewitt  Taylor,  otFoo-ChoaAnenol 
China,  was  balloted  lor  and  duly  elected  a  Fello* 
of  the  Society. 
A  paper  by  Mr.  B.  A.  Prootor  was  read,  entitlei 
Five  Order*  of  ICeteor  Streams  or  Comets."  Hi 
referred  to  the  importance  of  Ur.  Denoiog'sdis 
covery  that  certain  grouns  ot  meteors  havs  station 
ary  radiant  points,  which  do  not  move  amonnt  thi 
stars  as  the  earth  passes  round  ths  sun,  AtBnthi 
doubted  whether  the  discovery  could  be  real,  be 
cause  the  Inference  that  necstsarily  followed  wa 
o  startling— viz.,  that  the  motion  of  the  earth  ii 
ts  orbit  round  the  sun  is  as  rest  compared  with  th 
'elod^  of  these  meteors.  Without  asioming  tha 
he  pcoitlons  ot  the  radiants  can  Iw  determinei 
.  Denning 
from  the  long.Ii  .  , 
le  rate  of  hundreds  o 

, tlook  for  the  source  o 

these  tremendous  velocities  to  ths  bodies  ot  th 
distributed  in  spaos.     Thsra  an  fir 

1  which  ths  meteor  swarms  encountere 

by  the  esrth  may  be  auppossd  to  spring:  First 
'here  are  those  which  may  be  supposed  to  hav 
ipnmg  from  the  temstrial  planet  when  in  a  sun 
Ilka  state  ;  secondly,  those  springing  from  thegiai 
planets  when  in  a  sunlike  state;  thirdly,  thoa 
springing  from  our  own  sun ;  fourthly,  thoi 
springing  from  suns  of  the  same  order  as  our  ow 
tun  ;  and  fifthly,  those  springing  from  giant  sui: 
of  the  first  order, 

Mr,  Ranysrd  said :  It  is  not  neoessary  to  suppoi 
that  the  enormous  velocities  of  the  bodies  comin 
from  Mr.  Denuing's  stationary  radianta  must  i 
due  to  the  velocity  of  projection.  Matter  throw 
out  from  a  star  would  have  the  proper  motion  i 
the  star,  as  well  as  ths  velocity  wiUi  which  it 
ejected,  and  the  propermotious  of  some  of  the  stai 
must  be  very  Uu^e  compared  with  any  planetai 
motiona ;  tor  instance,  the  star  1830  Qroombridg 
in  the  Qreat  Bear,  wbich  has  a  proper  motic 
of  T"  per  annum,  has  hardly  any  appreoiab 
parallax.  If  we  accept  Mr.  Denning's  obaervatioi 
ai  proving  that  these  radiants  do  not  shift  one  di 
gree  in  the  heavens,  it  will  be  neceasory  to  ossun 
that  the  meteors  from  these  stationary  radiants  ei 
counter  the  earth's  atmosphere  with  a  velocity  i 
least   fifty  times  as  great  as  the  earth's  orbit 

CdI.  fupman  :  We  must  all  admira  the  fertili 
of  Mr.  Prootor'sspeculations 
"    '       such  velocities  are  ol 


wvuld  imrk  a 


u  dmrkoim,  ^  the  ^  of 
> ;  bat  I  am  not  sors  tiau  a 
lien,  becBBss  ther  appear  to 


rvad.     The 


a  Yelooitj  anythiBg  like  fif 

times  ai  great  ss  ths  velocities  of  the  meteors  fro 
ths  clkurf  annual  radiants  which  move  approi 
mately  with  parabolic  ralocities. 

Hr.  Bonyard  :  Has  Col.  Tupmon  any  eviden 
with  rSRard  to  ths  velocity  ot  meteors  mip  "iv  n 
•(  Mr.DsnnlnB'sflsediadiaat  point*  f    1 


the  Tssr  with  raapect  to  Its  prop 
other  tha  meteor  shot  out  would  liave  lue  pun 
don  <d  the  star,  m  ths  proper  motion  mino*  tbs 
lod^  with  which  It  was  ejeotwl. 
Ur.  Stone  explalDsd  a  paper  on  the  Itight  Asen- 
ns  of  the  Cape  Catalc«n*s  for  1350,  ISflO,  ssl 
W.  Es  aatd  that  Mr.  Downing  had  inttitutsd  » 
reful  comparison  between  the  Cape  Cotalogas  ol 
W  and  ths  Melbourne  Catalogne  of  1S70.  TUi 
nparison  showed  close  agresment ;  but  wha 
mparisons  were  Eiads  between  the  Cape  C*b- 
|Dss  ot  16o0  and  1860  and  the  Uslboume  Cats- 
toe,  ths  differenosB  of  places  due  to  the  pcops 
>taons  of  tbs  Stan  cams  in,  and  ths  compansn 
la  not  therafore  trustworthy.  Tha  result  of  tks 
mparison  of  the  IStO  Citalogno  with  ths  ISO 
Dwsd  that  the  Bight  Aaoensions  were  DiiB-teBfli«l 
«ooud  too  smell,  while  the  1860  asoompaiad  wtt 
s  ISSO  gave  them  a*  too  big.  Taking  out  tbot* 
ira  which  hod  a  known  proper  motion,  osd 
iklng  allowance  for  it,  he  hod  rsduoed  the  dif- 
rencetofivehnndredths  of  a  second  intbnoas 
IS,  and  three  hnndredths  in  the  othsr. 
Mr,  Downing  thought  that  ths  error  in  the  cob- 
litons  due  to  proper  motions  might  be  n^lscttd, 
r  in  comparing  the  ISfiO  and  ISAO  Catalognss,  k* 
d  made  use  of  ths  plaost  ot  l,3tiS  stars,  and  witt 
ch  a  large  number  tt  must  be  snppoeed  that  Os 
rora  inliodneed  br  +  propac  motions  woall 
arly  ooneapondtouossdueM  —  proper  iboBmi 
Mr.  Eoobsl  read  a  paper  by  Mr.  John  Msgdca 
I  total  solar  eolipaaa  vislhle  in  the  Briti^  Uta 
imAi>.STBtol724.  The  papar  enumerates  all 
eecUpses  In  which  thspaOi  of  totality  hastened 
e  British  Isles,  and  it  oont^ns  tablsaahowing  lbs 
idth  of  the  aha!dow  path.  London  has  basntwica 
sited  by  total  eolipaaa  during  the  period  dssll 
ith,  first  in  878  and  again  in  1716.  Dnblintwfes, 
id  Edinburgh  five  tunea.  The  Moon's  ahtdw 
IS  fallen  during  tbo  period  named  on  ersry  tpt 

the  British  Istea,  except  a  small  plane  on  ths  dart 

Col.  Tupmon  rmd  a  paper  by  Ur.  Bennlng  on  s 
ranlior  variety  of  meteors  observed  on  tba  mr«^ 
g  of  April  20.  As  Mr.  Denning  i 
le  progrsaa  ot  the  Lyiids  he  saw  i 
eteor  projeoted  apparently  on  the  aian  ■  ■— 
Lyra ;  it  roes  upwards  with  great  rapidily.  B 
ipeaisd  about  equal  to  a  star  of  the  third  na^- 
ids.  Itschiet  peooUarity  wasitamarvellossnu- 
ty.  Itappeared  tobeintheair  onlva  tew  fsida 
istant,  and  it  moat  have  travelled  over  In"  n 
IS  boAiground  ot  the  sky  In  the  twentieth  part  d 


nl^uS 


wting  then  adjoumsd,  and  flu 
a  niscial  meeting,  in  aeooidoBOi 
hs  notice  Riveo  to  Fellows. 
Earl  of  Crawford,  in  moving  the  firstrao- 
-     -  ■      •     h  fUva  t.  ■  ■  - 


It  In  (uSe 


I  obsenaUonamiAe 

[ennt  pUnaa,  at  iMVAOa  a>l  \s-b. 


Ths  ordinary  n 
iseting  was  madi 
ith  ths  nt"- 

The  Earl 

iLon,  said:  The  proposal  u 
>rwaid  has  ooaupled  ths  attsntion  of  i. 
lembsn  of  ths  Society  for  a  number  ot  yaais.  It 
OS  been  felt  that  thoss  Fellows  of  the  sociMy  who  do 
ot  livB  in  or  near  Londoii  an,  to  a  certain  extsot, 
nder  disability  in  not  being  able  to  vote  in  eleetiDt 
£e  preeident  ud  oouncil  la  the  sodatj.  It  seswi 
Q  me  thst  the  aoddent  of  theirliviDBatadiBbaG* 
rom  tbe  metropolis  should  not  lUsqualU;  ths* 
ram  taking  a  part  In  selsotinK  the  governing  bed* 
f  ths  society,  whose  action  nw;  have  an  iafoMit 
gfloSDOe  on Uie welfare otasbonumT.  Xamlaao 
ray  affected  myselt  by  this  disability  which  lisa  on 
lui  ccuntiy  and  foreigD  Fsllosra,  tot  1  naaally 
aanoge  to  be  present  at  our  alentions.  I  tbmitas 
eelt£at  I  am  not  actuated  by  any  pasanal  mstiM 
n  propoaing  this  alteratioB  of  the  br-lawa.  I  s« 
>n^  aotnabd  by  a  desin  for  the  \m^t  rf  tk* 
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gnktar  iDtiicit  ia  the  ftffsin  uid  wtion  of  thi 
■odetj.  Qm,t  Httantlan  hu  bMn  giTcn  to  thi 
vordiDg  of  tbs  nMlntioiu ;  but  I  na  tlwt  than  ii 
B  printer'a  tim  id  tba  &nt  leaolutioD,  from  whict 
tt  aught  ba  mippMAd  that  »  Felloir  miflht  hknd  ii 
mwa  than  OQB  lilt.  It  ahonld  ran,  "Aliit,"  no' 
*'  liita,"  "  hsodod  to  the  tciDtiueen  of  the  ballot 
CO  behalf  of  an;  Fellow  not  prwsiit  at  the  merliiif 
ihall  b«  aoeapted,  if  dnlv  verified  bj  the  ligiiatan 
of  tha  abaent  Fellow."  It  ii  piopoaed  to  add  then 
worda  at  ths  end  of  b;-Iaw  12. 

Ur.  Mattien  WiUiami  nconded  ths  motioii. 

Mr.  Biett  tii:  Laid  Oiawford  hai  made  odi 
■Uglit  miitaka.  He  hu  Mid  that  coontr;  memben 
an  dfunaliflfld  from  voting.  The?  are  not  dii' 
qnaliflad.  lliay  we  odIv  debaired  by  rgaton  ol 
their  nottakingthetronble  toattend.  When  tbij 
ontand  the  ■odstv  they  did  as  on  the  ondantand' 
ingthat  thejwooldnotbe  allowed  to  Tote  uolui 
the^r  wen  pnaent  at  the  meetings. 

The  Fnaideut  aaid :  Beton  the  diaoouion  pn)' 


think  I  ma;  (ly  thatuwy  an  deBioaathat  aoma' 
thia^  to  the  effect  of  thi*  motion  ahonld  ba  paaaa^ 
to-night.  At  tha  aama  Una  tb^  think  that  evei] 
BKMUtion  ahonld  be  taken  to  prarent  any  ir»gn< 
laiitj  in  voting,  and,  "■ — * —  •!-_.. !_«_._  _i._..i. 
baforwaidedl 
oom  of  a  lati 

dnaaad  to  tha  aetnt.     ...   

not,  in  my  Ofiinion,  tw  haDeBdal  to  the  aiwiat] 
that  oonniiT  Fellow*  ahonld  ba  allowed  to  utu 
thair  liata  to  other  Fellow*  who  woold  ba  praaont  a 
tha  naeling,  and  theaa  oflier  Fellow*  mi^ht  ham 
them  to  the  aomtiiMen.  I  hare  had  aome  10  yeaia 
•zDaruooa  ot  Oia  aooiatT,  and  I  hope,  theiafora 
wOi  allow  me  to  aay  that  I  believe  we  ahall  bi 
-  tha  aocdety  a  gnat  deal  ot  harm  nnleaa  thi 
.h'^.  I  ~.ak  oi  jja  ambodied  in  the  leaoln^ 


tiona,  and  entinly  altar  the  ebataatoiof  the  looiety. 
A.  man  ought  certainly  not  to  be  allowed  to  vats 
without  having  heaid  ths  argnmeota  which  oonld 
be  adduced  by  either  lide.  and  which  might  entinly 
change  hii  opinion.  UnleaaFallow*  took  anflicieiil 
intereat  in  the  aodaty  to  attend  the  meetingi.  thair 
votae  had  better  not  be  received.  He  had  himaelf 
come  up  to  London  aftai  delivering  three  lectnrel 
in  Mancheater  that  day,  on  pnrpaae  to  attend  the 
meeting  and   vote  agamat  Oka   piopoaed  altera- 

Capt.  Noble  laid  that  he  bad  noticed  that  when 
there  waiany  election  for  offieenandooondigoiug 
forward  then  wen  qnito  a  different  aet  of  facea  to 
be  teen  from  thoee  which  were  to  be  aean  at  tho 
ordinary  adentiflo  meatinga  of  the  looietj.  He 
thought  it  adviaable  that  people  who  took  ao  mnch 
trouble  to  attend  the  huaiueaa  meetingi  ot  the 
aociety  ahonld  not  be  allowed  to  ontvata  thoae  who 
attended  tha  ordinary  aoienti&e  meetinga.  He 
thought  that  the  propoaed  altention  would  yut 
everybody  on  tha  aama  tooting,  and  he  hoped  Uiat 
it  would  be  adopted. 

Hr.  Koobel  laid  he  thonght  that  a  giiavanoe  had 
exiatad,  and  that  it  would  be  better  to  remedy  it  by 
allowing  abaont  FaUow*  to  vote  \  hot  their  liata 
mutncSbeaignedi  or  it  wonld  bea  diatinot  deputnre 
from  tb»  bj>lawB,  which  reqnin  that  the  eleotion 
ahould  be  by  baUoi  that  ii  by  a  aeoret  vote.  The 
li*t  might  be  loloed   up  aud  then  placed  ii 


ioiag 


nraaident  on  bdutU  of  th*  oonndl.  At  the  aami 
Bma,  h*  hopad  that  Lord  Crawford  would  not  with 
diMT  hi*  motion,  exoept  on  a  very  clear  under 
■tending  that  the  ooundl  would  medgs  itaelf  ti 
impoae,  ataneailymaetiDgof  theSocw^,  anohai 
aauidaa  leaolntiaa  u  had  bean  tnggeated.  A 
jnaant  tha  great  bulk  of  the  Fellowa  wan  piao 
ticaUy  diahanchlaad.  There  were  (00  Fellowa  o 
tbaSodety,  and  inataad of  Oa great  bnlk  takinj 
jmit  ia  the  eleafan  of  tha  eooucil,  it  practioall) 
■nKnmtodto20  Fsllowa  joining  with  the  oounoilti 
daot  ID  who  had  already  been  selected  by  thi 
M  OonaeU.  Tha  reeolt  waa  that  tha  oounaa  o: 
a»  (ooi*^  did  not  command  the  unieaeived  oon 
fldenca  wnidi  it  otharwiae  wonld.  In  evidanoe  oi 
that  he  would  point  to  the  fact  that  the  aodet] 
did  not  now  atbact  to  itaelf  the  important  papan 
which  it  attracted  fifteen  or  twmty  yean  ago. 

ICr.  Back  hoped  that  flu  ehange  wonld  not  bi 
Bwd^iOrhatelt  that  it  wonld  be  throwing  addi< 
Itoaal  pswer  into  the  handa  ot  the  eounol,  ant 
thkt  tha  coondl  liat  wonld  alwaya  ba  adopted  b] 


.totho 

Aflai  aome  diaonaaion  the  following  elteralion 
waa  adopted  by  Lord  Crawford  and  the  aeconder  ot 
the  motion,  "  A  Uat  addreeaed  and  poated  to  the 
acratiuaera  of  the  baUot  on  bebalt  ot  any  Fellow 
not  preaent  at  the  meeting  ibatl  be  aeoapteditduly 
verified  by  the  lignatnis  ot  the  abaent  f  ellaw  on 
the  anvelom."  The  motion  was  put  to  the  meeting, 
and  carried  by  a  large  majority. 

Lord  Crawford  then  propoaed  the  eeoond  naolu- 
tiou  —  viz.,  that  at  the  and  ot  by-law  53,  tha 
following  worda  be  added,  "Fellowa  ot  tha 
Socie^  may  Yote  on  the  boaineaa  brought 
bafora  annual  general  meeting*  and  apedal 
general  meetiDg*,  either  penoDal^ar  by  proxy." 
Lcid  Crawford  lald  what  he  had  aaid  befon  with 
regard  to  abeent  Fellowa  voting  apon  the  election 
ot  the  oonnoil,  applied  in  the  aame  manner  with 
re*peet  to  voting  on  all  other  anbjeot*.  Tha  pro- 
poaaL  if  adopted,  wonld  not  allow  a  proxy  to  be 
^tpomted  by  an  abaent  Fallow  to  voto  fn  bim  on 
any  iade&mte  anbjeot  ot  whigh  notice  hod  not 
been  given  toi  the  by-lawa  reqoind  a  month'a 
notioe  to  be  given  to  all  Fellowa  ot  tha  boaineaa 
whioh  would  be  brought  before  annual  general 
meetinga  and  apedal  general  meetinge. 

Mr.  ifewall  aeoonded  ths  motion. 

After  some  diacuiiiDn  it  waa  put  to  the  meeting, 
but  waa  loct  by  a  email  majority,  35  being  for  the 
motion,  and  38  againat  it.  Dsveral  Fellowa  preaent 
abatained  from  voting. 

It  waa  deoided  that  the  evening  maetinga  ahould 
continue  to  be  held  at  eight  o'cLxJc 


-    - *  ahonld .. 

xaibter  their  TOte.  He  could  hardlj  nnderatanc 
howBiiaoonUbeany  diwentjeatato  the  prcpoai- 
tfoB.  It  ahonld  be  remembered  that  in  voting  toi 
Urn  eonndl  there  vnu  never  any  debate,  and  then 
eoald  be  no  debate,  abont  a  pereon'a  diiracter.  Hi 
oonld  lee  no  reaaon  againat  the  propoaitiQn,  exoept 
tha  Jealonay  ol  Uioa*  who  lived  in  London  againal 
tboat  who  did  not  live  In  London.  Ha  thonghl 
tb«n  wa«  toTDe  ia  what  had  been  laid  abont  tha 
gnater  intneet  that  would  be  taken  in  the  atCain 
of  &•  Sodaty  by  abeent  Fellowa,  and  he  feared 
that  he  nHMteadoraa  what  Uc.Chambera  had  aaic 
■boot  tha  evident  decline  in  the  intereit  that  wai 
taken  in  Ih*  a&ain  ol  tha  Society  compared  witli 
lrt«t  naed  to  be.  Thia  waa  a  practical  reaaon  why 
if  it  waa  wiahed  to  keep  tha  Siciety  aaoriahicg. 
tlMT  ihcnldpaaathiareaalatioii. 

Mr.  BaDjard  aaid  that  it  wai  important  that  thi 
raaolntton  ahonld  be  paaaad  at  thai  meeting,  ani! 
■bonld  not  be  letaned  back  again  to  the  oooneil. 
Ha  thought  that  no  great  harm  would  be  done  bj 
rabalitoflnp  the   word  "poated"    for  the  wor' 


■xplonlonofn  SaMrBoUar.— A  Board  of 
Trada  nport  haa  baanpuhliahed  on  the  exploaloa 

_.  _  TT ^  aafsty^boilar,  cauaingthe  death  of  one 

»P- 


_-,        _ J,"  thongh  he  d.- 

Battaathat  mnsh  wonld  begoiiied  byitinpiao- 
taaa,  for  nay  oounby  Fellow  would  be  able  to  aenii 
U*  tMllotlng  p^er  to  anyooe  in  London  whc 
— ._^i. ,  j^  ,^^  ^j  jjjp  Londot 


ot  a  Howud  aafsty  boiur, 
man.  Hr.  T.  W.  1^  aaTB  :- 
peara  to  have  beam  canaed  by  th*  local  overiwating 
ot  one  of  the  wrought-iron  tube*.  It  ia  thought 
that  aedimant  eoUeoted  In  the  Interior  of  ths  tabs 
and  pnvented  Uie  water  from  getting  into  contact 
witti  the  Iron;  oonaequsntly  it  got  hot,  which 
rendered  it  unfit  to  auitain  the  intaroal  preaann, 
and  ths  eiploeioa  occnned.  Water-tube  boilara 
have  not  been  very  favourably  looked  upon  in  thia 
oountry,  and  when  nied  the  feed-water  ahonld  bs 
praoliauly ti«e  from  depoait;  ^and  there  an  com- 
paratively tew  plaoea  where  auch  water  ia  available 
for  feeding  boilsiB.  It  ia  aaiential  that  ths  heat- 
ing anrfaoes  of  all  boilera  be  kept  clear,  but  whan 
tubee  an  need,  and  almoat  in  the  fire,  nnlaaa  great 
"       "   ■  to  oolleot,  and   in 


>  ol  the  raya  ot  the  aun  at  different  alti- 

tndea  above  the  horuon.  It  oonaiata  of  a  aelsnium 
cjlLudar  prepared  according  to  the  plan  ot  Fro- 
feaaor  Oiohun  Bell,  thirty-eight  diaca  o(  oopper 
being  iaolated  from  each  other  by  amaller  mi" 
diaoi,  and  the  edgee  filled  in  with  aetenium.    It 


Niow  might  than  po*t  the  liata  to  the  ■crutineen 
taitaad  of  Landing  them,  and  he  eaw  no  advantagi 
b  BaUu  tba  oonntry  FeUow  aigu  the  ontaida  ol 
an  eanfipa  lathac  than  aign  tha   balloting  list 


BGISHimC  SBW& 


TIIK  dmUi  ia  announced  of  the  Sbv.  James 
Charles  Cluttorbuck,  M.A.,  the  "  father  of 
hydro -geology.''  I'oasoBued  of  an  ciU'nsuve 
knowledge  of  geology,  hu  waa  a  reuoguiaed 
authority  upon  i^l  queations  relating  to  wella  und 
wal«r  supply,  and  gave  hia  opinion  as  freely  aa 
it  was  eought.  Tha  dcceastid  guntlaman,  who 
had  reached  the  ripe  age  of  HI,  wua  u  member  of 
the  lluimee  Conaervoncy,  and  for  7,'-  years  vicar 
of  Long  Wittenham,  Berlm. 

Prof.  Fanum  died  recently  nt  Copenhagon, 
vhcro  ho  filled  tho  ehair  ol  pbvaiology.  He  iraa 
president  at  the  laet  International  iledical  Con- 
grenB,  aoil  haa  besQ  knoirit  fer  years  na  One  ot 
the  ablest  workera  ia  the  field  of  physiological 
BciuDce.  He  oihiiistively  treated  the  eubjeot  ot 
trauBfuaionoI  blood,  and  his  treatise  onombolimn 
is  a  recognised  daaaic.  I'rof.  Fnnnm  long  ago 
investigated  the  virua  of  seplii^n^mia,  aad  arrived 
at  tho  conc^lusion  that  it  was  independent  ot  tho 
agency  of  living  organiama.  Dr.  Fiuiuni  was  S6 
years  of  age. 

The  death*  ore  alsc  announced  of  Dr.  Nnchtigal. 
the  African  explorer,  and  of  Dr.  Karl  ICcipprits, 
Frofeasor  of  Ueography  at  Kiinigsberg,  and  u 
well-known  "  rcyortar'  on  tho  progroes  of  geo- 
phyaicB  and  Abicaa  exploration. 

Dr.  Thoodor  von  OppoUer,  of  Vienna,  an- 
couneea  ths  early  publication  of  n  ver^  extended 
list  ot  tho  dates  of  aolur  and  lunar  op 'ipeea,  which 
haa  been  proparod  ucider  hia  direction.  There 
are  g,D(lO  of  the  tormur  and  more  than  5,»ao 
ol  ths  latter  claaa  ot  phenomenu.  all  incladcd 
between  the  yeaie  12(iT  u.c.  and  2II>1  i.n. 

iii.  J.  E.  Gore  haa  aent  ua  a  copy  of  his 
"  Catalogue  of  Suspected  Variable  Stars,"  a 
paper  read  before  the  Itoyal  Irish  Academy,  and. 
reprinted  from,  tho  PnicreJiagt  of  that  body. 
The  catalogue  haa  been  compiled  from  varioua 
Eourcea,  and  cootains  aome  stars  which  are  no 
doubt  really  variable,  but  which  need  turthor 
obaorvations  to  place  their  variability  beyond 
quoation.  The  catalogue  ia  accompanied  by  a 
map  in  which  known  variables  are  marked  in 
red,  and  tha  suspected  atari  in  black.  It  will  be 
very  useful  to  thoae  engaged  in  this  branch  ot 
astrooomy. 

The  April  part  of  the  Juurna!  of  the  Livoipool 
Astroaomiciil  Society  conteins.  amongst  Mher 
papers,  one  entitled  "Some  more  Eveninga  in 
Town  with  u  -liin.  Telescope,"  by  the  Rev.  J. 
U.  Hoaeybume.  which  will  be  raid  with  interest 
by  many  obaervon. 

It  is  stated  that,  in  eonacquonce  of  hia  health. 
Prof.  Hu^oyis  about  to  withdraw  from  some  of 
hia  most  active  employments,  in  order  to  ncroit 
hia  atrengUi  by  a  prolonged  period  of  rest. 

Dr.  Fr&nkland  intenda  to  resign  the  Frofeaaor- 
ahip  of  Chemistry  in  tho  Normal  School  of  Science 
and  Royal  School  oE  JUines  at  the  end  of  the 

Mr.  Omond,  the  superintendent  of  the  Bon  Xevia 
Meteorological  Oleervatorj-,  gavoa  summary  kst 
week,  beforo  the  Itoyal  Society  of  IMinbur^h,  of 
the  reaulta  ot  his  two  years'  observations  on  the 
summit  of  tho  Ben.  Among  other  auLjecU 
alluded  to  were  tho  rai'ity  of  tbimderstorms  :  tho 
range  of  tomporaturo  (the  thermometer  HCHrrely. 
it  ever,  tell  below  10°  Fahr,  in  winter)  :  the  daily 
variation  in  tho  average  velciiity  oi  tho  wind, 
which  is  greater  at  night  than  during  Ihod^iy; 
the  direction  ot  the  winds,  whith  ia  aln-,a«t 
always  diSerent  from  that  at  luw-level  stattODl ; 
and  the  amount  oE  rainfall,  which  fn^uttly  oxceeda 
what  had  been  expected,  tfr.  <.)mond  thiaka 
that  tho  eatabliahment  of  u  fully  ciiiiipped 
observatory  at  the  foot  of  the  mountain  ia  likely 
to  be  ot  great  service  to  meteorulogitul  adonce. 

It  is  proposed  to  establish  a  nnturaliata'  field 
club  tor  Hampshire,  and  a  meeting  ia  aupport  of 
the  proposition  will  be  held  nt  ^Vinchehter  on  the 
!8th  inst.  Sir,  E.  Weatlako,  of  Fordiagbridge, 
Salisbury,  ia  the  boo.  sec. 

Tho  spring  meeting  ot   the   Iron   and  Steel 

Institute  waa  held  last  week,  when  the  ioangural 

ia  waa  delivered  by  Dr.  Percy,  the  preai- 

,  tho   Boasemer   gold  medal  tor  the  year 

presented  to  ProE,  BACbax^  fcijenMi3i,«^>-«««ei. 


veuel  ia  elevated  in  a  place  whne  aurfaoe  reflection 

doea  not  reach  it,  aad  the  axla  ia  fdaoed  peiallel  tr    ' 

the  a^cj  the  earth,  eothat  theraya  ot  ths  sui 

tall  normally  on  the  "'»"■""■"  oell  and  illuminat 

the  asms  anrtoce.    Ita  position  can  be  altered  ti 

keep  np  thia  oonditiaD  from  day  to  day.    A  oon-   •  i    _i..  << .... 

,   i.^  hJiOTU  .ill,  11.   ]!«m  lub,^  to  ll»\'>>^>i»"~y't"»^S^SSjT5SS^» 
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Mr.  I.  Lovtliian^eU,  that  our  metaUntgUti  irare 
not  to  iDcompetent  m  certain  peT«on«  would  tend 
tlie  public  to  believe,  and  Uikt  with  reapect  to 
■kill  in  mampaUtion,  abilitr  to  direct  operatioDs, 
Mid  koowlsdge  ol  the  piindplet  ol  tlieir  ut,  thej 
had  no  leMOn  to  lear  loreiga  rivali.  Technical 
knowledge  was  acquired  in  the  onlj  school  where 
it  could  be  act^aired — viz.,  the  establiebmenti 
where  metallarsical  procesaei  were  conducted  on 
ft  large  Male.  It  was,  he  thought,  a  matt«r  for 
regret  that  there  had  bean  indiscreet  attempts  to 
imbue  aitiaanB  with  the  notion  that  the  one  thing 
needful  for  them  was  technical  education,  and 
that  this  was  a  certain  moans  of  benefitting  them 
all  alike.  Of  the  advantace  of  special  initruc- 
tien  adapted  to  special  artificeni,  in  addition  to 
what  they  acquired  in  the  oidinaiy  practice  of 
their  rMpective  arts,  there  could  not  be  two 
opinions;  but,  on  the  other  hand,  there  were  a  large 
number  of  artisans  whowouldnotbe  rendered  niore 
-ccmpetent  by  instruction  of  that  kind.  Itwasa 
gratifying  lign  of  the.  times  that  the  value  of 
special  instruction  to  at  least  a  largo  class  of 
«riiSBiil  sboold  be  geneiall7  recognised,  and  that 
bv  the  munificence  of  private  indiTiduala  admir- 
able institutions  for  imparting  it  had  been 
established  in  several  of  our  great  centres  of 
industry.  Dr.  Percy  referred  to  the  important 
qoestion  whether  malleable  bar  iron,  as  used  in 
Uis  oonstructiou  of  many  railway  bridges  in  the 
tlnited  States,  acquires  in  time  a  crystalline 
atructuro  to  such  an  extent  as  to  become  danger- 
ous, and  also  mentioned  the  daily  increasing 
danger  from  the  telegraph  and  telephone  wins 
nowstretchedover  our  towns.  These  areat  last 
it  saems  to  be  under  some  kind  of  control ;  but 
Dr.  Percy  thinks  that  not  until  a  political 
dignitary  happens  to  be  decapitated  or  strangled, 
wSl 'efficient  measurea  to  protect  the  public  be 
taken. 

It  will  inteteat  many  of  our  readera  to  know 
that  the  gnat  iuSoence  machine  which  Mr. 
Wimsburtt  made  for  the  School  of  Science  is  to 
be  Men  In  the  lalemational  InvontionB  Eihi- 
lution  {Sonth  Oentrol  Gallery).  Mr.  Wimshurat 
•IM  exhibits  a  smaller  madiine  Q8in.)  of  the 
latest  deaign,  and  a  continuous  electrophorus 
(idatas  with  many  sectors).  To  assist  amateurs, 
tne  parts  in  these  machines  are  exhibited 
•eparately,  and  if  our  readera  will  state,  through 
the  Query  columns,  any  points  on  which  they 
have  a  doubt,  Mr.  Wimshuist  will  reply,  and  add 
to  the  exhibit  any  other  feature  whic.^  may  be 
requisite  to  nuke  the  construction  of  ttiese 
innaeooe  machines  clear. 

Another  machine  which  has  excited  some  little 
-attention  from  our  readera  will  be  found  in  the 
north  end  of  the  Queen's  Gate  Annexe,  where 
in  Group  VI.,  No.  836,  is  what  is  cal'ed  an 
"  improved  form  of  tricycle,"  the  exhibitor  beieg 
Edwm  Sturge.  The  machine  shown  differs  in 
construction  from  that  illustrated  on  p.  291, 
Vol.  XXXIX.,  but  no  doubt  it  will  go  just  aa 


tnre  of  45°  hatched  the  fiy  in  about  64  days,  s 
they  consequently  bad  to  be  tumod  into  the  ci' 
too  early  in  the  season.  Colder  water  has  sii 
been  used,  ranging  from  37°  to  1G°,  and  i 
average  time  of  hatching  has  been  extended 
108  days.  The  total  loss  of  ova  and  fry  tr 
316,000  eggs  was  a  little  more  than  one  per  ce 
Fifteen  thonwnd  fry  have  been  retained  at  i 
hatchery,  and  the  remainder  have  been  t 
tributed  as  mentioned  above. 

A  new  automatic  brake  has  been  tried  at 
Edinburgh  works  of  the  North  British  Baili 
Co.  It  is  stated  to  meet  all  the  requirement! 
the  Board  of  Trade,  and  .not  to  leak  off  nntU 
leased  by  the  driver,  while  it  prevents  skiddit 

A  new  note  has  been  prepared  by  the  Banli 
Scotland  under  the  directions  of  Prof.  Cr 
Brown  and  Dr.  J.  Gibson.  Itis printed  inth 
colours— brown,  yellow,  and  blue,  in  order 
resist  attempts  at  reproduction  by  photograph 

M.  Olzewski,  in  a  note  communicated  to 

Academy  of  ^dencos  of  Paris  on  the  liquefacti 

and  solidification  of  foimene  and  nitric  oxi 

I  from  aoeb 

D  obtainin 

)  mass.    M.  CaiUetet  used  tb 

abluning    the    liquefaction 
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*bM  tmmhm  nftUt  for  O*  «jlali» 
dmll.  Jin  MtUor  r4Mmml^MtJttmutt  Dm 
u  iIhM  t*  draw*  ■»  «  (n<A  ■•  pa****" 


well. 

The  International  Cholera  Conference  will 
commence  its  labours  to-day  in  Home.  t>ir  W. 
O.  Hnntar,  M.D.,  and  Dr.  T.  Thome  represent 
this  country,  with  Sir  J.  Fayrer  and  Surgeon- 
major  T.  Lewis  tor  the  Indian  Government. 

Dr.  B.  Koch  has  been  appointed  professor  of 
hygiene  in  the  University  of  Berlin. 

Aportion  of  the  fonner  Industrial  Academy  in 
the  KtoBsterstraise,  Berlin,  is  to  be  fitted  up  as 
a  permanent  hygienic  museum,  at  a  cost  of. 
£3,00(1,  a  similar  sum  being  spent  en  the  arrange- 
ment of  a  laboratory. 

The  Jeuntal  of  the  Anthropological  Institute 
for  May  oontaius  the  address  delivered  by  Prof. 
Fiowsr  on  retiring  trooi  the  presidential  chair. 
The  address  should  be  read  by  all  who  wish  to 
understand  the  classification  of  the  various  forms 
of  the  human  epeciee. 

Signer  yardacci,  the  distinguished  Italian 
paleographer,  has  presented  to  the  Accademia 
<iei  Lincei  some  documents  proving  that  negotia- 
tions were  carried  on  between  Stxtus  V.  and  the 
B^abliu  of  Venice  in  reference  to  cutting  a  Suez 
Oanal.  It  appears  that '  the  project  was 
abandoned  from  the  fear  that  the  diannal  would 
•oon  beoome  obstructed  by  sand,  in  conseqnence 
of  a  difference  in  the  level  of  the  two  seas. 

Z^rgv  numben  ol  talmoa  hj  have  been  re- 
oaatfy  placad  la  the  Tay  and  tribntvy  streams. 
^'  Ayr  wera  obtained  fnm  the  hatchery  at 
"Jfipfia,  belonging  to  the  Tay  Fiaherr  Board. 
*nott»  e^finenoa  bad  ahoita  tbat  s  tempen- 


BUSMm  »f  tml  Ittir  mrmliiulf  imttrl^  mO  Mif 
■liliisW  Ol  aimtir  if  On  Lnur,  ai  wM  h  Huff 
•Mtkltirr—r*. 

"  I  wooUl  bsTS  STSffsaa  wills  what  he  kaows,  aM 
■Bosh  as  hs  knew^  bM  ao  Bum:  and  that  aot  la  i 
mif,  but  la  all  othas  nbjeota :  wot  snoh  a  hsmb  ■ 
kavs  sams  partjealar  kooirielga  and  sxpaOHieaol 
■atnn  of  aaih  a  rnna  or  saah  a  braOBlB,  that  a 
glhsr  tlilin,  knows  >a  man  than  iriiat  rnntjbaOfA 
■iidvst,takaspaalMtatwith  this  Uttls  jMtHaat  al 
■UlmdirtahatowilUlhawhoUbodvot^Ti^^  a 
bm  wfasocs  Bisat  Ineoavlsaoaa  dsuv*  ihsti  aslfliii 


Got.  12, 1SS3,  p.  Ue,  hedaplotathisspotassUgl 
put  the  eentcol  maridian  at  6h.  a.m.  From 
position  of  thisobjsot  I  ettimaU  it  to  banb 
oeobal  on  Sept«nD«r  26  at  I6I1.  64m.,  or  6m.  p 
to  the  tisaa  at  whidi  his  skateh  was  taken.  '. 
spot  is  fnither  dssenbed  by  Hr.  Fmoks  as 
pole,  iosignifiout  pateb,  devoid  of  onloor 
straneth  of  outline.  On  the  date  of  your  001 
spondent's  observation  the  apparsnt  diomster 
Jnpitac  was  about  33  ^  and  the  major  axis  of 
spot  snblanded  an  angle  of  abont  6",  so  tha 
would  be  some  li'  long  and  ocenpy  23  mini 
crossing  tbs  maridian.  It  fallowed  tha  tvd  a 
Ih.  69m.  in  the  same  parallel  of  latitade. 

Now  this  spot  dalMtsd  by  Mr.  Franks  has  d< 
loped  into  a  very  oonspionous  and  iutersitiag  t 
tors.  It  has  been  sssai  by  many  observers,  an 
•eveisl  times  rsfened  to  in  teosnt  nnmbeia  of  y 
jaornal.    IhaTe  been  oemporing  tha  obearratic 


NBW  BBD  BFOia  ON  JUflTBB. 

|24'219.1— Ih  the  morning  twiliaht  of  Sept. 

B33.   Mr.   Franks  disoemad   a  ^' faint  empt 

spot"  just  abote  the  S.  eqmttorial  daik  ball 

JapitsT.    Ontba  drawioB  whioh  a '" 

letter   (21900)   in  tha   Smolibb 


t,  whioh  baa  not  only 


slightMt  doubt  that  they  n 

to  Mie  and  the  same  objeek    "'  ' 

tainad  pteeiaely  the  same  f  1 

bat  has,  during  the  presaot  oppoaition,  exhibits 

deep  nd  oolonr  even  more  wteuse  than  the 

spot  in  its  best  days. 

In  the  Ehousb  UxcHutio  for  Feb.  13,  U 
p  filT.Hr.E.  Millsr  sava  (238IS]  :-■■  Lutni 
(Feb.  2]  whilstobserTing  Jopiterat  22h.,  a  spot  1 
Boan  en  the  south  eqaatotial  bell  dlose  to  its  sonth 
edge.  In  siia  and  shape  it  is  the  exact  oounl 
put  of  the  great  red  spot,  but  differing  In  eolo 
it  being  a  deepoherry  nd.  It  was  on  the  cen' 
meridian  at  22h.  40m." — [t  suppoas  this  me 
lOh.  46m. ;  tb«  pcwoatnra  me  of  the  ne—  " — 

oartain  of  you  ooncapoDdsn' "'  — 

oomplioationi).  On  Feb.  2  tb 
cm:  at  U>.  Mm.,  so  that  Dr. 
itby  Ih.  4Tm. 


MlUst's  spotttdloi 


you  ooncapoDdsnts  will  oaos 
Huji.    On  Feb.  i,tbfljr^(^  spot  w 

by  Ih.  4', 

Mr.  J.  M.  Offord  also  rsfen  to  the  spot  (E 

B  Hboeuio,  Feb.  20^  isns,  letter  2SS46. 

~ "  TtAavftaD 

s\oba,tb« 


sd^dibelt,' 


omca  into  view  abont  an  bonr  afte  fts 
LS  uiossad  the  meridian." 
Utnnimical  bgitltr  tar  April,  lSS6,p. 
,  B.  Orson  writes :  "  Following  Uts  rsd 
a  same  latitade  there  is  an  nmunallj 
at,  which  oommeneed  as  a  strai^t  grsy 
I  now  Ingrinasad  in  nsa  and  baeoimns  nd. 
ibont  halt  the  length  of  the  old  nd  spct, 
OS  third  of  Its  width,  and  u  m  tha  mm- 
t  an  hour  after  the  red  spot."  In  tbs 
lolforM^,  p.  116,  Mr.  QresBimppls. 
pisoeding remarks  I^Bsyiiig:  "Thmla 
nnbt  atxiut  the  diaiaotM  of  Oa  astk 
the  great  ted  root,  to  wbidi  latenaaee  na 
lie  iMt  number  of  tha  Stfitttr:  ft  > 
a  smaU  one  of  tha  same  Bnd.  It  wu 
his  menins  (AprD  20}  under  faTonraUs 
loa*.  TheoldredonthemeridlsnabOBt 
Iha  new  rsd  following  abont  Qh.,  N  thm 
,  between  t&sm,  and  Iha  new  apot  a  hs4 
tb> old  coals  daappaariDg  at  tha Uab. 
u  of  tha  MW  spot  IS  cat  tha  ^diff  edgs^ 
m  belt,  and  its  sii 
idtbilmadlhof 
ima  to  my  own  obsarratliioB.  1 
t  year  I  began  to  Dotlaa  dad  al 
le  taint  grey  bait  Just  onUyttg  th  . 
lelt.  1  £d  not  noord  then  jpaitimlaily, 
nntilUieMidof  Hardi,  andttMoiIbapa 
Iw  most  piomlnant  one.  It  oama  to  tts 
aidlBDat9b.30m.an  Honb  2Tth,BDdI 
nsly  noted  tha  nd  spot  oenbal  at  7h.  32a, 
tnallei  spot  followed  the  ndlh.4Sss. 
1  ma^r  tanW  obssmtjooa  in  J^ril,  aol 
the  spot  as  14*  losig.  Its  povtain  was 
he  old  red  spot,  and  a  canfiQ  o^gaaoa 
P'raaln's  obsarratiMi  of  Bs^t-  26, 1SS3, 
e  otaotato  idsntiW  ol  the  two  mariang*. 
awiiig  are  the  only  obsarratioDS  I  hoA 
t^OMup  til  His  pi  iiannt  tints  I  Aallba 
to  receive  notice  of  any  others  from  yovr 
saloontributois:  — 


11  obssmtliioB.   Eailyk 


111* 


6  64'  I  69  ±  W,  S.  Frank). .  lljin.  rsfi. 

0  46  1  4T      B.  Millar lOlio.  tefl. 

-  —        J.  H.  Offord..   6|iD.  tab. 

—  1    0  ±  N.  E.  Qteen  . ,  I8ib-  nfl. 
B  20  1  4S      W.  F.  DeaniDg.  lOin.  rslL 

7  38  1  CO  ,.  » 
S  29  1  61                  „  ■. 

1  46  1  62  „  .. 
7  37  1  64                 „  >• 

9  IS  1  61  J,  „      , 

)  20  1  30  N.  E.  Qieen  . .  ISut.  nd. 
9  10  I  49  W.  F.  Denning.  lOin.  n<L 
g  for  sUaht  error*  of  observiUon,  the  ^ 
B  old  red  spot  by  tha  same  intaml  aa  il 
pt.36,  1S83;  hanaaitsrotBtliKpsnodli 
Sh.&6m.39a.  Mr. Millet'aaalimatoasto 
it  the  naw  isaiking  on  Feb.  3  was  evl- 
aadve,  and  Mr.  Oman  mthet  nndantss 
il  sspaiating  it  from  tba  old  ^ot;  bat 
I  diflerencs*  an  eaaQy  K^Ufned  wfaaaws 
that  they  result  from  stateoMaits  mwsly 
I*  lough  approximations. 
■t  ds2ab]e  to  obtain  tnrtlucalMScntkos 
1  spot  baton  Jupitei  daoUnaa  so  tsaA 
gtiaally  non-obaamble.  I  thsnfim 
nea  (in  horn  and  tenths)  whaa  biA 


r  red  spot  bi 
prootiaally 


mO.^ 

9-Ob.     May  16 


southern  edge  of  the  rad^di 
•emftl  dark  ipoto  ol 


nrrent  number  of  the  Oturvalorj  t  bati 
Oher  inaptly  termed  tha  new  moiUac  a 
^inordertodistingnidiit  from  tta  oU 
>at  than  can  ba  no  qusMlea  aa  to  tt* 
1  tint  so  uniformly  atlxiboted  to  ttaw»W 
«  Us  masut  obsarvsr*.  b  oeafUkOB 
>   »&\'ft^n%^A\a,  '\1.  (urtalBlr,  h>lW«, 


Mat  15,  18BS. 
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ehanetarontlia  oeotnl  meridian  at  Tli.  16m.,  and 
fonawisg  tha  t«d  ipot  fih.  bSm. ;  but  I  bars  not 
looked  foi  thii  oliact  (iaco. 
BrUtol,  Maj  8.  W.  F.  Sannlnr. 

JirriTSB. 
[24220.}-U>.  Bo>a  (24197)  inqoim  U  otlien 
Mw  dark  traijritof  No.  III. —on  Miky  2, 1  pniome, 
alUuraghbodounot  atata  data.  Iiaw  Itwitligm. 
■Diiior  X  275,  Tan  dark,  at  9  p.m.  ou  that  date, 
about  i  OS  disc  crf^ planet.  It  waanot  well  defined, 
air  baUig  bad  1  bnt  at  th«  laoie  limn  Uihtb  wai  a 


prarailed.  Tliii  othsi  ipot  wa*  ezactljr  on  oeatnl 
maridian  at  9  p.  m.  No.  3  wae  not  to  daikaeNo. 
4oiiApril]SUi.  Mr.  DeDniog  (24193)  »«  thii  u 
a  dark^ton  tpot.  To  me  it  was  Umok,  a*  if  a 
round  iprck  of  pitcb,  in  lame  poajtion,  and  fully  ai 
black  a>  ibodow  ol  nay  aatelliM  stu  ii.  Ui;  not 
tliil  dilterenoe  ba  dna  aithei  to  btd  atmoiphere 
emtuiag  tbe  dilution  of  the  blackDne,  or  to  bad 
Alma  on  ioma  miiron.  I  have  often  seen  itatementi 
tbAtlhe  lunar  ihadoiri  are  not  io  black  in  nrfleoton 
aa  tabaatan,  bnt  I  alwaja  put  it  down  eitbei  to  a 
badlj-dgored  minor  or  a  thin  film.  I  am  afraid 
faw  tniiTorabaTaaeuffiiientlythiek  film  upon  tbtm, 
and  flat*  era  WOne.  At  any  rata,  J  can  sBTeT  get 
ft  Blm  opaque  to  lonlight  with  AO  ginini  of  Bil*ei 
to  •.  Clio,  mirror.  It  ia  obnone  t^t  any  tnuu' 
mittad  light  will  ndou  the  blaoknew  of  aliadowB, 
■nd  that  a  amall  amonnt  of  aoatterad  Ught,  from 
badlv  corrected  poitiou*  of  mirror,  wUl  ao  dilate 
btaoki  aa  to  make  tham  brown,  or,  at  any  rata, 
abort  of  deep  compkita  blaokaaaa. 

Idvin  Holmaa. 


[21221.]— Aa  Mr.  Bone  (lettei  24197)  aaki  for 
conflnnaijon  of  bia  obiervattuo  of  a  dark  Iranalt  of 
Satallitalll.  On  May  2nd,  I  write  tn  aay  that  it 

..  _^  ,,,  deeeribea.    Thia  ii 


...      „    -.    'u  from  bere.iuiddeBnition 

wae  very  good  until  11.16,  when  the  air  bscume 
▼aij  pnalaady,  and  Jupit^  waa  getting  lo«  down 
orei  aoma  bouaea. 

I  did  not  aea  tba  ingreae  at  S  3,  hot  on  looking  at 
Iha  planet  about  S  o'clock,  the  ULtallila  waa  acau  aa 
•  weU-defiDad,  neaily  black,  apot  on  the  N.  equa- 
torial ball,  oonaidaiably  darker  tban  a  maikiiig  a 
Uttla  preceding  it  on  the  S.  halt. 

I  watebed  it  acroaa  the  diao,  and  did  not  aae  any 
lalistioai  iu  ita  ihapa  or  luitia  until  I  loat  aight 
•(  it  about  1 1. 30.  AltaregRMatll,43itapptared 
ai  brlgbt  aa  naual. 

Fowen  2)0  ani  400  onS^in.  With  mirror. 

Crojdon,  May  Itb.  Alfd..  Sooda. 


[24223.] -Befeuimo  to  letter  21197, 1  obMr*ed 
tba  tnnait  of  HaiaUita  III.  on  April  !6lb,  7h., 
whm  about  an  hour  from  egreaa.  It  appeared  aa 
a  black  dot,  but  I  could  not  aay  if  it  waa  quite  lo 
4Mk  ae  ^e  ebadow,  there  baing  too  muob  daylight 
inflMaky  atthe  time.  I  looked  for  it  at  Tb.  4Sai., 
but  taUMl  to  aae  it  till  it  appeared  ae  a  brigbt  apedi 
doaa  to  the  limb.  I  did  not  notiee  any  dimunition 
of  bilgbbieaa  altar  egreaa.  May  2nd,  at  Sh.  22m. 
law  ni-  again  aa  a  dark  dot  at  20m.  after  ingteaa. 
A*  It  seared  the  middle  of  the  planet,  it  appeand  to 
get  pradually  darker,  and  at  9h.  4.^m.,  when  on  th' 
oaatia  ot  tbe  planet,  waa  nearly  black,  and  iuat  o.' 
Iha  B.  edge  nt  the  great  II.  belt,  Denning'a  great 
blaok  apoc  ^  praoediDg it ;  watohedittill  IDh.lgm. 
wban  U  waaatiUavery  darkobjeot.  CLondiooming 
on  prarented  mv  obaernng  it  at  egraaa.  On  tbe 
ISth  AprU  obaerred  Satellila  IV.  juat  attar  it  had 
pasad  on  to  the  planet  It  appeared  nearly  aa 
dark  aa  tbe  ahado*  of  Satellite  III.,  which  waa  on 
tba  diao  at  tbe  aame  time.  I  obaerred  it  at  interrala 
tOl  egraaa  llh.  3$m  ,  when  it  waa  atill  a  Dearly 
Uaek  dot.     Iuat.  31  Wray,  120. 

Beterring  to  tbs  letter  ot  >'  A  Fellow  of  the  Royal 
Aatiuuomical  St.alaty,"  I  can  fully  confirm  what 
ha  aaje  about  the  diSaully  of  eeaing  ubjacta 
thvongb  what  (for  want  of  a  better  word)  I  Urm 
tba  "aolar  halo."  I  picked  np  Mercury  at  laat 
eutam  elongation,  when  the  planet  waajuat  out- 
aide  tbe  Tfdcliib  Iringfl  of  colour  which  now  >ur- 
ronndatbeaan,  and  of  ita  Tiaibility  in  daylight  I 
called  attention  in  your  Journal  10  far  back  aa  4tb 
Jan.,  1B84.  I  aleo  found  Yenna  a  few  daya  before 
ODjmelion,  when  abe  waa  in  tbe  "glare" 
■•an  the  aun  and  the  inner  edge  of  the 


ABTSONOMIOAIi  DOUBLB  STABS  — 
SBLBNOa&APHIOAL. 
[24224.1~Fboii  the  aaveral  obaarrationa  I  have 
made  during  the  tew  paat  monlha  I  jnok  out  the 
following,  hoping  thty  will  intereat  aome  of  your 
aatronomical  readare,  though  I  can  give  only 
eetimationa    of    diltanoea  aod    poaitiona ;    S^in. 

O(it.23,lS84,cEqaulei,P'>'230'.  Seen  elongated 
ao  eaaily  that  I  am  inoliuad  to  think  that  the 
diatanoa  baa  diminiahed  ainoe  lait  year,  and  that  ita 
perihelion  ie  paat. 

Not.  S,  fi  Deiph.  P  =  220°,  poirer  BOO.  Air  vary 

i'  Equulri,  mean  of 
K  P.g  ,  P  -  HO". 
power  GOO. 

64  Peg.,  P  =  80°. 


lunltuda— Caetor  for  cboioe.  Now  uie  flw 
qmTalent  of  tbia  power  tn  hie  3iD.  and  the  dlaca  will 
ainoontaet.  andwith  an  aaulTalant  power  In  tlw 
in.  there  will  eoaroaly  be  eloDgatiOD  of  tha  itar, 
Ithougbiteoomponenta  ara  atlL  aaparatad  by  tbv 
ama  angle.  Intact,  tba  larger  tbe  tdeaoopa  tha 
awer  the  power  required  to  eeparataBttarfnmlti 
"  '*,  within  cart^  limita.      '-■-■--—         —— • 


- , .-._ _  tolhatbaorBtfcd 

ngla  which  ia  Juat  Tiaible,  that  depeade  eotlnlr 
n  tbe  eyeught  of  tbe  obaerTer,  and  tba  cor""^ — 

( illomlnaeon.     "' 


M",  parhapa  leaa. 

No*,  g,  Z  Sagit.,  P.  .  13S 

0  658  -  B.A.C.   6762,  P 

"  '"■■      Nolohed  with  power  73S. 


Very  doaa.     Eat.  dial., 

1°.  Foweia  600  and  73S. 


24.5-. 


=   235".    S  Equnlei  P  ■ 


-  360°, 


Nov.  20,  a  Eqnulai,  P  =  240". 

Dec.  U.  /i  Delpb,,  P  =■  225°,  Well  eaan  with 
power  180,  and  with  600  elongation  azoemiTely 
plain  before  dark.     Air  good. 

('  Equulai  F  c^  230°.  Much  doiar  than  /)  Dal^. 
Power  SOO.  Elongation  eaay  with  735,  with  which 
I  eetjmated  poaition  22&". 

72  Peg.  dean  elongated  at  onae  with  powerSOO, 
and  oomparatiTely  eaay  with  370.  Seema  wider 
"—"■-•"-■-  1880,  fi9J,/J.'r 


It  11th 

7  Tanri.  Air  too  unateady  tor  any  power  aboTe 
ZOO,  with  th«a  1  uat  Been  aloagation  towarda  236°. 

January  10,  1885.  32  Oruinia.  Well  elongated. 
P  -  1G5< 

March  2.     120  Tanri,  P  -  240°. 

March  6.  126  Tauri,  P  -  240°.  Power  200. 
Jutt  Been  elongated.     Veryprobably  tha  moTemant 

I.  3121.  i  found  elongation  towarda  2.S0°;  but 
thia  ia  doobtlaaa  wrong,  aa  /)  giTea  18o°  for  1878  2, 
and  1098°  for  ISSU  315.  Are  there  any  later 
meaanraaF 

uiLeouia,  P.  =  100'.  Thia  atar  baa  moTad,aif3. 
gaTC  79  8'  tor  ita  poaition  in  1879  78. 

0.1.  234. 1  thODght  I  oonld  juat  glimnae  a  alight 

elongation  in  direction  160°   -  320°,  whioh  ii  ihe 

-       Ii.  giTeainia78;  but  in  1 880  hB_giTea  1 — 


D.  =  0'18", 
tha  18iin. 


Jdbslo.    I  baTe,  howoTer,  ntterlT  tailed  tc 

■iA  m  elthar  nlanat  or  etar  in  dajlima,  wbsi 
dMir  MiAiott  waa  baUnd  that  of  tbe  ■'eolw  hab>." 
Whatfa  thia'mattar  vUeb  bMM  aO  1cm  bam  nu- 
pmijfM-tm-mlaasAtnf       X.M.  t&atea. 


difficult  with 

„    __    24199,  1  think   Mr.    EJ. 

Holmea  muat  ba  wrong  ia  tha  poaition  anglea  ha 
girae  of  y  Leooia  and  64  Lacnia.  Laat  night  1 
eatimated  ihe  flrat  at  125'  +  and  tbe  aaoond  at 
130°  ±.  I  alH>  found  ;  Bouaat  2S6' ;  4'2  Corns 
Bnreui.iii  at  130°,  and  24  Cannm  Venatioorum  at 
lT.i°,  Thia  lut  aivma  far  too  doea  ae  a  diTiding 
txaC  fnr  a  O^in.  Parry  found  031"  diatanca  iu 
1882  3G. 

May  I  direct  the  attention  of  your  eelaDographi- 
oal  readnr*  to  the  eaitem  portion  at  tha  AIpe, 
where  I  have  found  aaTaral  new  oletta  lately  7  Tbvy 
were  jast  withiu  tha  limit  of  Titibility  ot  my  in- 
strumeDt,  and  tcit  eTaneaoent.  I  oould  not  take 
the  poailtona  ot  all  thoae  I  aaw;  bnt  BO  far  aa  I 
could  (ketch  tbem.  they  will  be  giTco  in  my  map 
ottboMooa,  a  .... 


8TAS    DISOa    AND    TIBIBLB    ANaLBB 
—  BOTAI.   XNaiNBBItS  -  POWBB    OF 

OPBRA  QIiABBXB  —  THB  8FBDIAL 
KBBTINS  OF  THB  BO'S'AX.  ABTBO. 
KOXISAI.    SOOIBTT. 

[24226.]  - 1  THiKE  Mr.  Edward  M.  Nelaon'a  diffl. 


biaui 


I    by  a  talaacope.     The  distanoca 

1 ire  really  tha  anBulardia- 

I  ot  tbeae  talaa  dieci ;  a: 


;ht  of  tbe  obaerTer,  and  th 

on.  It  requirea  very  unuaual  eyeaight 
aeparate  ('or  f*  Lyneby  the  naked  e^a;  buti 
bink  that  la  aa  mnoh  canaad  by  their  tamtnaM  M 
hair  diatanca ;  and  tha  atate  of  the  atmoapbera  and 
he  altitude  of  tba  atar  have  much  to  Bay  to  thdt 
liilaiblUty.  It  Mr.  Nelaon  would  grant  ma  my  own 
onditiona  of  iUumination,  I  would  nndeitaka  to 
bow  him  a  tar  amallar  ansle  than  SOT-  IhaTa 
aen  mnapola  with  tbe  neked  eye,  which  did  not 
ubteud  eo  large  an  angle. 

I  donot  tbi^  tha  formuliB,  which  ha  apeakiof 
D  the  laat  paragrapbe  ot  hia  letter,  would  be  ot  any 
iraoticalnae.aa  Iha  alia  of  the  atar  d  iaea  Tary  mora 
I  leaa  with  tha  atata  of  tbe  atmoapbere.  No  doubt 
baj  oould  ba  worked  out  tbeoretioally  by  tba  Muaa 
neana  aa  the  limit  ot  diriding  power  of  a  gtvan 
.perture  ja  found. 

In  auBwer  to  ■'  F.  L.  B.,  Eew  "  (query  66508), 
lie  beat  plan  would  probably  be  to  anliat  in  tM 
toyal  Euginrere  aa  a  telegrapher.  Ha  muat  ba 
31in.  or  upwards  rouod  the  aheat,  and  not  abOT* 
6  yeara  of  age.  If  acoepted,  he  willbsaenttotha 
■obtal  Telegiapb  Compamee  at  Briatol  aail 
horougbly teated  and  giren  a  oettl9cata.  Hale 
hen  enliatad if  apprOTed  ot.  If  baia  notTenadIn 
mctical  talegrapby  be  can  enter  aa  a  aappar,  bj 
peoial  authority.  The  pay  b*>gina  at  la.  ifd.  pat 
lem;  bnt  "  F.  L.  B.''  would  no  doubt  obtain 
apid  promotion,  and  cTantnally  reach  tb«  tank  ot 
nrgeant-major,  drawing  Qa.  a  day  ai  a  warrant 
fflcer.  Ha  might  get  a  oommiaaion  aa  quarttr- 
laater,  or  evea  aa  a  lieatenant.  bnt  not  In  Iha 
I.  E.  itselt,  aa  both  it  and  tbe  B.  A,  are  entin^ 
ffioeiad  by  men  who  haTC  beau  throngb  tha  BojU 
lilitary  Academy. 

Aatolba  work,  "F.  L.  B."  would  ba  pretty  tun 
a  be  emploTat  at  that  Which  he  waa  toundbalt  . 
bio  to  do,  whish  wonld  also  no  doubt  be  what  ha 
Iked  baat.  Aud  it  really  well  educated,  ha  WOOU 
■*e  a  good  cbanca  ot  anug  appointmenti,  wiHl 
ood  pay,  in  tbe  R.  E. 

If    £b   r  ^         ■     ■•■ 

acommcDi ..   „_   ..    - —   _  ,— , , — . — 

eneral,  B  E.'a  OBioa,  HorM  Quardi,  and  ia- 
nire  tor  Sergeant  Tucker,  BE.,  who  will  gi*a 
im  full  information  and  be  glad  to  anliat  faioi 
[  eligible. 

(Query  G6534.  Opera  Olaaaea.)  Let  "DcTOni- 
neia  "  ru'e  off  a  ecala  of  equidiatant  black  linaa  on 

abeet  of  white  papar,  piniton  tbe  wall,  lookat  It 
rllh  bia  right  eye  aired,  aud  with  hia  letttbrou^ 
ne  tube  ot  the  opera  glaaa,  and  by  moving  tte 
itler  make  tbe  two  imagea  coincide.  Suppoee  tb* 
lua  maguiOaa  tour  timet,  then  the  magniBad  dlt- 
ance  between  any  pair  ot  linea  wiD  be  wida 
nougb  to  hold  tour  of  thaepacea  aeon  by  the  naked 
ye,  and  BO  on.  It  is  Tcry  eaay  to  do.  There  an 
ther  methoda  theoreticafly  exact,  but  that  ii  tha 
imple  inMttcB]  one. 

I  ahonid  like  to  inform  "F.B.A.S."  that  I 
raa  peraonally  moat  anxiona  to  attend  tba  ipeoial 
leeting  of  the  Royal  Astronomical  Sodety  and 
Ota  with  him  aud  hia;  but,  owing  to  the  woric 
hat  tbe  Boaalan  trouble  baa  impoaed  uponue  annr 
len,  I  tonnd  it  impnaible  to  go.  Tha  motion  baa 
ly  beat  wiahea,  I  need  not  aay. 

Oarrlaon  Onnnar. 

HBROVLia-v  AND    M   LBOHIB,  AKS 
OOB  OABOU. 

[24226.1— Tbe  diatince  ot  Z  Heranlii  (about 
rhich"BeU"  inqnirea  in  latter  24165,  page  IBT) 
I  now  about  160'',  and  tbe  position  angle  about 
00°.  The  oompautoa  will  remain  at  about  it* 
irehant  diatanoa  until  1891  —1392,  when  it  will  again 
legln  to  approach  ita  primary.    Tbe  following  aM 

-  eof  tba  meaa area  of  thia  mteteating  binary  illlM 


separating  double 

taiioes  belwaan  th( 

aa  tha  diica  increate  iu  siie  aa  the  nurture  of  tha 

talaacope  dimioisbea,   it  ia  quite  endent  that  tha 

Bctuat  width  of  dark  apace  separating  the  oompo- 

neota  of  a  telescopic  double  atar  Tanea  with  the 

aperture  of  the  t«letcopa  uied,  as  well  aa  with  the 

Polaria,  where  tbe  primary  ia  brigbt  and  tbe  eaniM 
faint,  one  can  acaroely  eipect  to  aae  the  latter 
whan  only  juat  aaparatad  from  the  daizte  ot  ita 

I  would  propoae  an  experiment  to  Mr.  Nelaon. 
Let  him  get  hold  ot  a  amall  teleeoope  about  tin. 
aperture.    Now  make  himaelt  a  Tery  low  power  for 


I.  (I  baTe  made  lota  of  low  poweri  out  of  old 
loroacDpe  tubea  and  lenaea  ;  they  are  Tery  eaay  to 

_.__    1 u —  1 .>  — ^__  Biwib  Tnfti 

hBca»\iul 
hVnA  e^uaWn 


m^a,  aa  aehromatiam  doaan't  mattet  tc 
Jowpownre),  and  try  with,  whatpowei  b 
dMwa itir  whgia oompanaata an  aVn 


De.      139  00°    :    l-SOO"    :    7"    ;    1876'66 

„        133-85     :    1-3-17     ;    B»    :    1877-63 

„        126-68     :    1-381     :    7"    :    ISTS'SS 

Hall     120-76     :    1498     ;    4*    :    1879-46 

Ii        11412     :    1-308     :    6'    :    18S0M 

„       110  00     :    1-532     :    S"    :    1881-46 

Suh.     101-65     ;    1-4T3     :  It-    :    188260 

Pe.        90-60     :    1-495     :    4*    :    188363 

In  1882  Mr.  Simnu  found  it  clearly  aaparatad 

rith  31in.  aperture  on  bis  4in.  Cooke,  power  226. 

'ha  diatanoa  ot  tbe  confi  ot  I  Cygnl  ia  about  ona- 

snth  ot  a  aaaond  ot  aro  greater  than  that  ol  t 

lercnila  at  tbe  preaeut  time ;  but  tba  magnitada  of 

lia  companion  ot  S  Cygni  ia  somewhat  leaa  than 

liat  of  £  Hereolis.    '"he  positioa  anglaa  meaiuiad 

y  Mr.  Holmea  (.laMat  2Am,-«*J»^1.vi.^««  ^Cf^ 
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SNGUBH  HEQHANIO  AND  WOBLD  OV  SGIENOI:  Ne.  IfiHU 


Mat  15,  18M. 


M  the  mean  df  lOYen  nights'  meanixM  with  the 
lO'lin.  Hers  at  Hambiirg ;  the  iDgle  ihoold  now 
be  about  116•6^  HaU  gave  107*20<' ;  6*41"  for  54 
Leonia  in  1879*24  ;  in  the  case  of  this  paif  the  in- 
onaae  in  angle  is  Ysry  slow,  the  distance  remaining 
unalteied.  ^  found  99  2o  :  6-41"  :  1781*63.  The 
measiixe  in  Webb  is  Smyth's,  epoch  1839*33.  Cor 
Cavoli  has  remained  unchanged  during  the  last  100 
yeaia,  although  a  common  proper  motion  has 
oarried  both  stars  ^through  26"  sinoe  the  first 
of  If.  H.  Sadler. 


nCAXJi  BBTSAOTOBS  AND  TESTS.— 


[24227J— Fob  **  a  Lyre,  power  46|,  aperture  re- 
dnosd  to  2iB.  {eomes  held  steadfly),"  read  a  "Lrrm. 
]>ower  46^,  aperture  reduced  to  2|in.  {eomea  nekl 
steadily}.  Edward  EC.  Nelaon. 

CHEAP  TELESCOPE  STANDS. 

[24228.]-!  BZAD  with  interest  Mr.  Yallanoe's 
deseription  (May  2)  of  his  method  of  mounting  his 
tekseopes.  "Montmartre  "  in  the  next  letter  sug- 
gests a  plan  by  which  this  ingenious  method  oonld 
beoommned  with  an  equatorial  movement.  His 
plan  (that  of  a  stepped  floor)  seems  to  me.  however, 
to  be  unnecessarily  cumbrous ;  and  I  send  sketch  of 
a mudi simpler  one,  which  suggests  itself  tome. 


The  sketch  explains  itself  to  those  who  have  read 
Mr.  Yallance'e  letter.  The  pulley  arrangement  is 
left  out  for  simplicity.  A  is  a  graduated  circle,  the 
index  hand  of  which  is  connected  with  the  axis  of 
the  morement.  A  driving  clock  can  easily  be 
applMd.  H.  Bitolile. 

TfiE  DOUBLE  TELESCOPE. 

[24229.1— Thb  scheme  proposed  by  "Mont- 
martre,''  in  ycur  istue  for  May  1,  1885,  p.  189, 
No.  24171|  of  usinff  a  pair  of  lOin.  or  12tn.  mirrors, 
with  two  pairs  of  flats,  for  bringing  the  axis  of 
vision  withm  range  of  the  two  eyes  of  one  observer, 
would  involve  the  distortion  of  the  resulting  image 
to  a  very  surprising  extent  to  any  one  who  has  not 
had  any  analogous  experiecce. 

The  effect  of  sepurating  the  two  points  of  view 
lor  binocular  vision  to  an  extent  exceeding  the 
natural  distanoeibetween  the  centres  of  the  observer's 
9i^e»^  oan  be  easily  studied  by  taking  pairs  of 
IMiOtostereographs  and  viewing  them  in  the  ordinary 
■tereoeoope. 

In  (general  terms,  the  resultant  effect  is  to 
materially  dwarf  the  mental  image  perceived,  so 
that  the  obeerver  fancies  he  is  regarding  a  small 
model  of  the  subjest  under  examination ;  but  inci- 
dentaOy  there  is  also  introduced  a  curious  distortion 
bv  exaggeration  of  the  apparent  distances  of  the 
objects,  or  part  of  an  object  situated  at  different 
distances  from  the  ejes.  Owing  to  excessive  dis- 
placement of  the  objects  in  the  foreground,  as  com- 
pared with  those  in  the  distance,  the  latter  look  as 
u  they  were  much  further  and  relatively  larger  than 
they  uiould  be ;  and  as  one  of  our  contributors, 
when  discussing  this  question  with  the  writer,  in 
the  early  days  of  the  telescope,  ai>tly  remarked :  one 
oould  easfly  arrange  a  stereoscopic  portrait  so  as  to 
make  a  man's  face  present  the  appearance  of  a 
hatchet  or  a  pickaxe,  and  stretch  his  nose  to  a  yard 
in  length. 

Wiuiout  asserting  that  I  have  actually  made  the 
nose  appear  exactly  a  yard  in  length,  I  have  tried 
the  experiment,  and  brou^^ht  it  (the  nose)  to  look 
very  luce  the  point  of  a  pickaxe,  and  to  be  a  good 
proportion  apparently  of  the  said  yard  in  length. 

G-amma  Sigma. 

EV0LT7TI0N. 

£24230.]'—  "PBs-ADAanTE'B"  dimealUea  with 
nmn/  Af  evoIatioB  QeUer  24202^  pmge  212)  are 
?WH^  Zit0jiuufjroaien,heMpjHmBtobM70Tetid 


enough  to  know  that  the  doctrine  is  now  generally 
accepted  by  ttiose  who  are  in  a  position  to  a|^re- 
eiate  the  evidence  for  it— those  whose  profeasional 
studies  make  them  acquainted  with  the  details  of 
oompazative  anatomy  and  its  kindred  sdenoes,  or 
those  who  unprofessionally  have  considered  the 
subject  of  sufficient  importance  to  make  them 
undertake  the  study  of  the  evidence  for  themselves. 
People  like  '*  Pre- Adamite  "  either  cannot  or  will 
not  undertake  this  study,  but  expect  to  have  every 
difficulty  that  oocurs  to  them  cleared  ^p  in  a  few 
sentences ;  and  the  task  of  those  who  attempt  to 
enlighten  such  people  is  not  made  easier  ^y  the  fact 
that  first  of  all  tne  misoonceptions  as  to  what 
evolutionists  believe  and  teach  have  to  be  corrected. 
Seals  and  whales  are  not  regarded  as  links  between 
fishes  and  mammals,  as  "  Pre- Adamite  "  supposes. 
Seals  and  whales  are  mammflds  which  have  become 
adapted  to  an  aquatic  mode  of  life,  and  there  is 
plenty  of  evidence  to  show  that  they  have  descended 
from  four-footed  land  mammals.  The  whalebone 
whale,  for  example,  has  no  hind  limbs,  but  it  has  a 
rudimentary  pelvis  (representing  the  bony  g^le  to 
which  the  hind  limoe  are  attached  in  quadruoeds), 
and  there  is  also  a  nuUmentsry  femur  or  tnigh- 
bone,  and  a  cartilaginous  tibia,  representing  the 
leg  bone.  The  same  animal  has  no  teeth,  but  the  un- 
born young  animal  possesses  teeth  which,  however, 
are  absorbed,  and  never  cut  the  gum.  As  some  one 
has  suggested,  these  rudimentvy  organs  may  have 
been  created  for  the  purpose  of  misleading  men  of 
science,  and  of  making  them  believe  in  evolution, 
to  theur  confusion.  On  the  creation  hypothesis, 
we  know,  all  things  are  possible ;  but,  on  tiie  whole, 
it  seems  more  reasonable  to  believe  that  rudimentary 
structures  are  remnants  of  structures  which  were 
useful  to  the  animal's  ahcestor.  There  are  many 
structures  possessed  by  animals  which  might, 
perhaps,  as  well  be  explained  by  design  as  by  the 
theory  of  descent  with  modification.  Useless  rudi- 
mentary organs  cannot,  however  be  explained  by 
design,  but  can  be  very  reasonably  explained  on 
the  supposition  that  the  conditions  or  surroundings 
of  an  animal's  life  having  changed,  certain  organs 
are  no  longer  useful,  and  therefore  tend  to  become 
aborted.  On  the  principle  of  heredity  both  useful 
and  useless  organs  are  reproduced,  but  the  former 
are  developed  by  use,  the  latter  tend  to  abort  from 
disuse. 

*' Pre-Adamite "  wants  to  know  what  reason 
there  is  "  to  suppose  that  a  fossil  creature,  half -bird 
and  haU-lizard,  or  other  recognised  intermediate 
link,  is  so  in  reaUfy?"  The  evidence  for  this 
depends  on  the  comparison  of  the  structure  of  allied 
forms  living  and  extinct.  As  I  have  no  doubt 
others  will  sapply  '*  Pre- Adamite*'  with  information 
on  this  point,  I  will  not  attempt  to  do  so  at  present ; 
but  should  no  one  else  write  on  the  subject,  I  will 
undertake,  with  the  Editor's  permission,  to  give  the 
evidence  in  another  letter. 

In  conclusion,  I  think  **  Pre- Adamite  "  should  not 
find  it  difficult  to  imagine  such  a  chau^  in  the 
environment  of  a  parrot  as  should  necessitate  the 
disuse  of  its  beak  for  climbing.  Let  him  suppose 
the  district  inhabited  by  the  parrot  to  become  desti- 
tute of  trees,  and  I  think  his  difficulty  on  this  point 
will  be  at  an  end.  Geology  affords  evidence  of 
changes  in  the  surroundings  of  animals,  which 
must  have  produced  effects  on  their  habits  quite  as 
remarkable  as  would  the  one  I  have  suggested. 


[24231.]— '^PbB'Adaiiite"  has,  I  am  afraid, 
rather  confused  ideas  on  the  subject  of  evolution. 
If  a  lizard  is  quite  a  distinct  creature  from  a  bird, 
and  there  exists  another  creature  which  is  half 
lizard  and  half  bird,  that  other  creature  is  evidently 
half-way  between  the  two,  and  may,  therefore,  be 
called  a  *'  link  "  (there  may  be  some  other  creatures 
which  are  three-quarters  one  and  one- quarter  the 
other). 

*'  Pre- Adamite  "  says :  *^  Suppose  the  seal  to  die 
out  of  existence,  it  would,  I  presume,  be  called  a 
link  between  mammal  and  fish.*'  The  fact  of  its 
**  dying  out  of  existence  "  would  have  nothing  to 
do  with  it  (besides  that,  we  have  fossil  mammals 
far  back  in  geology).  Evolution  says  fish  were  the 
ancestors  of  mammals ;  and  creatures  half  fish  and 
half  mammal  are,  therefore,  the  descendants  of 
creatures  which  were  descended  from  fish,  but  are 
not  necessarily  like  those  creatures.  Speaking  of 
the  bird  with  teeth,  "  Pre- Adamite  "  says, "  I  see  no 
reason  why  the  creature  should  not  have  been  so 
made.^'  What  doei  th;s  mean  ?  Of  course  it  was 
•*Bomade.*'  The  question  is ''How?"  Evolution 
8syd  by  a  gradual  development  from  creatures 
similar,  aud  not  from  nothing.  The  theory  of 
special  creation  teaches  that  the  ancestors  of  a 
creature  were  all  very  nearly  like  it  and  each  other. 
This  leads  us  back  to  inquire  where  the  first  came 
,  from ;  and  in  that  the  one  theory,  that  of  evolution, 
is  far  more  explicable  than  the  other ;  it  is  the  one 
accepted  by  the  mind  (the  will  has  nothing  to  do 
with  it)  which  grasps  most  firmly  that  which  it  can 
most  readily  understand. 

Again  '*  Pie- Adamite "  a^ks  why  a  creature 


by  one  oreatare,  and  that  none  ol  its  ds- 
soendants  ever  use  it.  This  is  as  far  from  tte 
case  as  possible.  The  cause  of  disnae  is  sx- 
temal  to  the.  animal  always.  But  then  aie 
so  many  eausee  that  it  is  useless  to  trv  and  eqilain, 
except,  perhaps,  by  an  example.  Take  the  oass  of 
the panx>t,  spoken  of  by  «*P."  at  the  end  of  hii 
letter.  Suppose  that  in  a  thickly- wooded  ooontry 
there  is  a  race  of  parrots  which  have  stronp  heakL 
which  thev  use  to  a  great  extent  in  climbing,  aad 
suppose  that,  for  some  reason,  part  of  tiia  raos  is 
driven  out  of  the  country  (the  cause  may  bevariou, 
such  as  a  change  in  vegstation,  the  ag(^eanoa  of 
hostile  animals,  the  increase  of  the  tribe  itnlf, 
&o.),  and,  not  finding  another  so  woody,  settles 
down  in  a  thinly- wooded  district ;  the  tendency  to 
climb  is  less,  and  that  to  fiv  and  walk  greater ;  ths 
strength  of  the  beak  is  of  fittle  use,  not  being  is- 
quired  to  find  food.  Birds  with  weak  bills  have  u 
much  chance,  in  the  struggle  for  existence,  as  those 
with  strong,  while  win^  and  other  limbs  (being 
more  required  now),  bemg  stronger  in  some  of  tke 
birds,  ^ve  them  a  better  chanoe,  and  they  beomae 
healthier,  increase  more  rapidly,  and  in  some 
generations'  time,  parrots  with  powei^ful  wings  sad 
beaks  of  little  greater  strength  than  those  of  otiisr 
birds,  will  have  descended  from  a  race  with  com- 
paratively weak  wings  and  beaks  strong  enough  t» 
enable  the  bird  to  use  it  to  dimb  with  (and  which 
may  still  be  in  existence). 

Now,  why  not  add  many  such  changes  together 'r 
It  is  far  more  likely  that  there  is  a  continual  change 
of  this  sort  than  that  there  is  none  at  all  (in  the 
counfzy  thore  oerteinly  is  the  chan  ge  which  has  always 
been  going  on  on  the  earth's  crust,  and  which  is  tae 
indisputable,  except  to  those  who  know  nothing 
about  it^  evidence  of  geology)  ;  but  the  geological 
change  is  far  more  slow  than  the  one  I  have  sup- 
posed, and  is,  therefore,  far  more  powerf  uL 

There  is  no  living  thing  which  is  so  totsilv  dif- 
ferent from  all  others  that  all  life  cannot  be  formed 
into  a  rough  chain  from  the  lowest  to  the  highest 
forms;  but  it  must  be  borne  in  mind  that  the 
highest  living  form  has  not  been  evolved  from  the 
lowest  livins  form  now  in  existence,  but  both  from 
something  else,  and  this  is  one  great  reason  why  the 
chain  of  Twing  ioaoM  is  not  peifect. 

Crumby. 


GOLD. 

[24232.]— The  following  paragraph  will  explain 
what  is  meant  by  '*  mystery  gold,"  referred  to  by 
"Sigma"  onp.  193:  — 

*^  An  alloy  containing  enough  platinum  to  enable 
it  to  resist  the  action  ox  nitric  acid  is  now  being  ex- 
tensively used  as  a  means  of  defrauding  buyers  of 
trinkets,  and  Mr.  W.  F.  Lowe,  who  has  analysed 
the  allov  in  question,  gives,  in  the  Chemical Sevij 
the  following  particulars.  The  alloy,  after  the 
gilding  had  l^n  scraped  off,  had  about  the  colooi 
of  9-carat  ffold.  Qualitative  analysis  proved  it  to 
consist  of  platinum,  copper,  and  a  litUe  siUer ;  sad 
quantitatively  it  yielded  the  following  results  :— 

SUver 2-48 

Platinum 82  02 

Copper  (by  difference) C-3'oO 

100  00 

Strong  boiling  nitrio  acid  had,  apparentiy,  no 
action  on  it,  even  when  left  in  the  acid  for  some 
time." 

When  thickly-plated  this  alloy  is  said  to  pass 
muster  for  gold  of  high  quality,  and  many  pawn- 
brokers and  others  are  said  to  have  been  deceived 
by  it.  Considering  the  difficulty  of  alloying  the 
platinum  and  the  cost  of  the  latter,  it  can  only  be 
by  gilding  that  a  sufficient  profit  cau  be  obtained ; 
but  perhaps  some  of  your  readern  cau  giro  the 
Illative  value  as  compared  with  9-carat  gold— 
which  is  worth  £1  lis.  lO^d.  per  ouncu.  Alloys  of 
silver,  copper,  and  platinum  have  long  been  emr 
ployea  on  a  small  scale  in  jewellery  aud  watdi- 
making ;  but  is  there  any  proof  that  they  have  been 
successfully  used  in  the  production  of  imitation 
sovereigns  P  Nun.  Dor. 

OHBAP  SBT  OF   BESISTAKCE  00IL8. 

[24233.] —Will  you  kindly  allow  me  to  poiot 
out  to  my  fellow  readers  of  the  **  EM.'*  that  the 
Wheateone  bridge  described  by  Mr.  Bottone  last 
week  has  been  on  show  at  Iveubiugton  Museum,  in 
Prof.  Guthrie's  set,  for  some  years,  and  forms  part 
of  the  cheap  set  of  apparatus  manufactured  by 
J.  J.  Griffin  and  Sons  for  the  Science  and  Art 
Ddpartment?  J.  Bd8:liiKton. 

95,  Yauxhall  Bridge-road,  S.W.,  May  11. 


shoold  oease  to  use  a  (Unb.    He  seems  to  Vave  \}ba\  eua\>\A&^  Vham  \a 
idea   that    the   disuae    ot   the    \im\>  la  'beoxiikx    lAeaaox^  qua 


SUBDIVISION  OF  THB 

[24234.]— Aftbb  the  letter  of  our  able  ooaeepaa« 
dent,  Mr.  Bottone  (24212),  "  How  to  pat  ap  a  est 
of  Besistanoe  Coils,"  it  occurred  ta  me  that  if"* 
of  our  amateur  electricians,  who  aia  « 
small  dynamos,  would  like  to  subdivUi 


xaMSAase  low  resist 
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B.  W.  Q.,  with  ft  Whei 
diTiao  Into  ton  tqnal  v»tt 
««>P«  wira  finUarKlTw 
ohm  to  be  mod.  For  h 
«na-teotli  of  an  ohm  of  K 
w>d  tnttad  in  tha  nme  ir 
t|ia  thooMndlh*  of  ui  ohn 
Th*  hridga  dMcribad  1 
*aiMiw  foi  Uiii  pntiioin 
th*  huadiadthf  ud  tb 
adilnUe  la  Imart  batwM 
Mas  and  ihDrt  (tripi  of  cc 
«noa  Willi  tha  itaiiaaid 
~  ■■  rthatthaal 
Dnlvielu 


I   OF    00 

M osax,  I 

rai23fi.1~-I)[»ma  «ip< 
«f  Inmnd  ooppar  tabu,  i 
i^dlj  lo«t  (tnnglli  witL 

Pipe*  whieb,  whan  Be 
•tnai  g«Ta  wav,  aftai  thn 
with  laa  tbao  S.OOOlb.  atn 

In  no  eaaa  did  tha  j( 
5i0001b.  Ba  bnahiDg  atroaj 
of  *afa^  of  6  tha  workiDg 

AMoming  !Olb.  par  iqui 
pnwnia  for  model  boil^ 
lUM  -  -01  D,  whan  D  •• 

It  ia  not  aa«7  to  mako  ■ 
vaiT  thin,  so  ws  will  ny 
ba  Mas  than  20  B.W.G.,  o 

Or  plotting  theae  ran 
totfuwtog  nla  ii  irinA  i 
eoppar  boflari  with  a  worj 
aqnata  inch  abora  tha  atm 

Thickneaa  in  luohea  r  'I 

Ttta*,  a  boflBi  eiin.  di 
L<81-3i)  X  -01]  -  -o; 
B.W.a.  thick. 


17BW  KIDLAI 

t2423e.  ] — Yo  ITB  ooireip 
numcM  hu  letter,  p.  217,  t 
decided  opinioni  againit  t 
and  goaa  on  to  taj  that  tl 
heating  ntrfaoa."  Ha  thi 
no  one  will  come  tonra 
tbun  "  ;  and  appears  ast 
;e»n  ago  defeuaad  the 
«ntared  into  the  present  d 

GTorv  word  that  has  ba< 
SOO  deugnof  Midland  engj 
bna  and  well  meritad.  I 
in  jour  oolnmns  soma  ysi 
perfectly  JoitiSed,  by  fai 
oaoeasaiy.    UnfaitunataJj 


1  oao,  thenfoie,  ttata  th 
eight,  the  Joy  gear  ia  parte 
that  no  fault  wbateTct 
who  are  eipaiianoed  men. 

I  am  extremelf  glad  to 

"■  1  BO  tha  t>%  engine 

-'"-'' ifth 


40,  Sue-Coborg-itreet, 

BBAKS     POWIR  .0 
BABTBBK     1 

[■>1237.]-WliJ:  any 
faiendatall  ns  what  brakes 
Are  thoae  throngh  tning 
Olaagow  worked  over  tha  '. 
Mr  brake  or  the  vacuu; 
«oci««a  Bttad  with  two  bn 
weu;  I  nppoae  they  don't 
Odt,  which  do  they  use.  I 
«Mtlu««wlthUM  alrbnki 
naa  thoaa  13  aigineB  are 
What  trdMCu  they  wmI 
«B  Hr.  W.  J.  Omv  oonld  tk 

Imajjnrtir • 


□t    Qreat  Eaatern  enginea  a 


IS  that  these  onmk  axles  break 


itliewab«,and  it  also  appear*  Oat  the 
TOBgwayot  tha  fibre.    Now  would  il  .. 
I  to  forgo  a  dank  BO  that  the  Gbrca  all  ran 


B  wa  ban  been  told,  the  chief  oaiDe  .. 
{« is  the  pinching  action  of  the  raili,  it  seenis 
we  taqiiire  mora  elaatioity  in  eiflier  the 
the  axles,  or  tha  raUa.  Oonld  not  thi 
m  of  nil  key  to  give  a  little  amon  .  ._ 
T  to  the  aide  play.  I  see  in  "Bdantifio 
'  p.  210,  last  week,  that  tha  Baaway 
a  Society  conaider  that  axles  should  be 
iDt  when  they  have  ran  a  oeitain  milea^ 
ft  very  good  idea  indeed.      IiOOomotiTO. 

'XBOHAiraBABI.H  MASSBBUI. 


ge  2Ifi,  gives  as  a 
il-hBad,  with  soma 
■o  long.  So  long  a 
■■—"--    "mgalBr 


lial-Eain"  {2i20G),  t 
drawing  of  a  mani 
■Cats,    fintlhanoseis 

n,"  inasniiioh  as  that  is  got  ricl  of  by  the 
aa,  and  as  I  haTs  said  at  page  104,  the 
ie  vatia^an  is  efficiently  got  rid  of  by 
xia  c; Under -fltticg,  as  thick  as  a  florin, 
parity  of  "  Tobai-Kain's  "  thread,  or  i 
icil  top  or  bottom,  i:au  be  niads  to  oeutre  the 
■how  us  how  this  can  be  done  so  as  to  meet 
oirements  which  Dr.  Edmnndi  has  pointed 

think  that "  Vulcan,"  "  F.  A.  M.,'*      '  ■' 
ir,"  are  perfectly  right  in  saying 
un  be   made  a  sound  praotical    i 

io  fitting.     In  all  the  fine  oompoond  chnnhs 


>  fittings,  and  tiiera  is  no  saraw  fitting 
loold  be  made  to  maintain  the  neoesa — 

The  transfer  chncks  uaed  ia  onsmei 

'  act  upon  theia  principles,  and  oonld 

ise  ha   made   to  answer,    lieae   trauafar 


were  oaiafnlly  examined,  and  folly  expl 

"-■ -'-' napuenwiittanbyhi 

}  (Jafy  and  Angnst,  18S1). 


Edmunda  in  so 


B  papers  tha  transfer  chniiki  uswl  by  Mr. 
Fengal  and  QsnenkI  Clarke  for  their 
il  gaomatrio  works  wen  fignred  and  fulh- 
id.  If  "Tubil-Kain"  will  refer  back  to 
E  JIscoAKic  No.  lOOg,  page  453,  and  study 
per  and  others  which  follow  it  from  Dr. 
aa'span,  ha  will  sea  that  while  a  actaw-noae 
ith  vary  excellent  workmanshipand  extreme 
nidng,  be  made  intercbangeaMa,  tha  oon- 
a  is  not  acnnd  workshop  practice.  Tha 
mdrd-haad  now  flgnrad  by  '*  Tiibal<Eain  " 

I  for  its  tmth  tipon  tha  long  aocaw-uosa,  and 
»t  damaged  by  soma  MeKlantal  knock  tha 
[would  be  rained.  No  donbt  tha  screw-nose 
•  "  Jodidonsly  tmefaed  np  again  in  a  atrimg 
otting  lathe  by  an  tiBciant  workman,"  and 
gain  mn  trae ;  but  then  all  tha  ornamental 
wonid  be  too  laTge,  and  would  be  naaleas. 
139,  Dr.  Edmnn9B,ralaRlngto"J.K.P.V' 
d  saraw  centring,  among  other  qnaatjons. 
Why  is  it  that  in  aocnrate  tool-niaidng 

Boraw  Qttiogs  for  ihifting  bMd-stoek 
idrel  back-centre  have  been  superseded  by 
fittings?"  Fsrbapi  those  who  still  advocate 
ttinge  will  answer  thsaa  qneationB  before 

that  mj  own  lathe  centies  are  tnnied  np 
a  oontaioing  6*,  and f or  1 6  yeaie Ihave kept 
G°  taper  M  my  standard.    Oar  own  lathes 

II  thwack  of  fiard  labonr,  and  tins  taper 
ientrasisBstislaetoiy;  I  have  never  known 
ired  when  made  to  this  taper.  This  (stained 
dmply  setting  the  allde-rest  to  3*  on  the 
it.  A  more  acute  taper  would,  I  think, 
Uy  get  set  fast  in  both  mandrel  and  poppet 
I,  either  of  which  wonld  be  liable  to  get 
>pen  or  enlarged  to  a  peteaptibla  extent. 
01  diUls  which  I  make  to  cantaln  3°  hold  ao 
not  to  need  any  set  screw,  although  we 
st  screw  into  tha  spindle  when  mule  to 
da  or  bent  cutters,  or  an  acumtric  cutting 

leaiaremants  also  make  the  American  cooes 
>ks  and  twist  drills  to  contain  3°  only.  I 
ware  prarioosly  of  this  coincidence,  but  tha 
n  that  tha  ataudaid  taper  of  3'  tor  a  long 

this  kind  is  reliable,  and  I  think  that  the 
Iwlaa  tha  above— i.t.,  to  contain  B",  is  also 

*w  WBhangaabla  Uthe  oentnA.-  l^tha 
*"  bMi  IkMTy  and  ~ 


mandrel  they  may,  of  oonraa,  be  knocked  out  ttam 
behind,  and  thste  would  be  lass  risk  of  Injuring  Om 
Done  inside  the  mandrel-nose,  but  if  became  of  tha 
ad  van  tagas  of  the  tabnlar  amn  gement  a  mora  Mate 
eqne  wu  nsad,  theia  vroold  still  be  the  lUk  tit 
nlarging  the  mandiel-noaa  imlaas  it  was  audeaUl 
larger  la  diameter;  lnfaot,ihicewTltlnBpravteai^ 
upon  the  Intarcbangeable  mandrd,  tndtaklng  Into 
eoniidentioa  the  nine  of  the  eight  pitch  50°  aa^ 
screw  noaa,  whldi  I  than  mentioned  ai  haviu  haaa 
brought  to  my  notioa  by  Dr.  Edmoodi,  I  hava 


the  Doctor'a  view*  OD  tlis  Bobjact.  I  will  Acrfly 
sand  a  eker  ontline  sketch,  full  ain,  whieh  I  traM 
will  convey  to  our  readeri  a  thorough  faunriadf*. 
of  what  Dr.  Bdmnnds  has  andaavonrad  to  bring  to 
parfactlou   In  the   intecesta  of   aatatanr  twiMn 


thronriiout  tha  world. 
Qriffiu  Works,  Norwich. 

OUTTINO    SOBBW-THKBADS    WITH   A. 

BBTOIiVIHa  OUTIBB. 

[24210.]— I  BBOULs  like  to  say  a  few  word*  spin 

this  muob-debated  subject,  if  anr  worUiy  Editnc  b 

not  tired  of  the  oouliovaiay.    There  BC — '~ 


with T-threads,  and  this  I  purpoea  showing  ia* 
few  plain  worde. 

Taking  a  aqnaie  thread  Bnt,  let  as  take  a  »- 
volviug  wheel-cutter  with  face  and  sidea  esaotly  to 
match  tha  groove  of  thread,  aat  ft  Manrata^  to  tiia 
lake  of  thread  i  but  before  pntliiijg  it  into  artaalant 
let  ns  oonsidar  the  points  at  wuah  it  ytOI  do  M. 
Now.  onr  wheal  poaaasaa*  two  fiat  utd  osw^Ha- 
drical  Borfaoe*,  and  its  pointa  of  ocmtaot  with  the 
work  will  b«  two  sorfacaa  and  oaa  line,  as  eve^ona 
must  know  that  two  cylinders,  or  two  oonet  wtUi 
their  axes  in  the  sama  plane,  can  only  tonoh  npon  a 
line,  this  line  being  also  in  tha  same  ^sna ;  bnt  the 
two  surfaces  formmg  the  sides  of  a  squara  thtaad 
are  not  flat,  but  carved  (in  taot,  a  helix},  and  ft 
moment's  oonsidantion  will  show  that  by  no  poMi- 
hility  can  our  wheal  fit  the  screw  groove  beftwa  «■. 
It  it  be  put  into  out,  the  reaultaat  thraad  wlH  sot 
be  a  square  thread,  but  will  be  narrower  at  tha  lop 
than  at  tha  base,  and  with  hollow  sides,  mora  ii> 
lass,  depending  npon  tba  siaa  of  the  lAaal  aad  taka 
of  tha  ttiread.  The  bottom  of  tha  thread  poova 
woald  alao  be  slightly  hoUow ;  but  if  the  cnttM  be 
conaotly  plaoed,  the  thread  will  be  i^lgfat  i^ob 
its  base  and  trtia  In  other  respects. 

Now,  when  we  come  to  V-threads  the  oaaa  li 
entirely  different ;  hero  tha  cottar  acts  upon  two 
lines  only,  meeting  each  other  at  the  bottom  of  the 
groove  (for  here  we  have  fonr  oones  touching  in 
pairs},  and  as  soon  ai  each  point  in  the  snrtaoa  of 
chose  oones  has  come  into  oantact,  the  convexity  ^ 
their  surfaces  inuneduitely  carriai  it  oiit  of  tha  W*J, 
and  the  groove  cut  by  such  a  V-cutter  will  baaa 
exact  ,k  coon teip  art  of  that  Ontter  ;  U  with  SO* 
angle  of  cutting  taasB,thaKrooTecnt  willbaaxaotly 
60',  neither  mora  nor  lea,  "providing  it  be 
measured  at  right  angles  to  the  rake  of  tha  thread! 
not  parallel  to  the  axuotthescrew  blank."  Thji  I 
'  lot  doubt  has  misled  several  ct  onr  iMiiaspoo- 
X  for  it  we  wish  to  cut  a  thread  of  50° 
parallel  to  the  lathe  centraa,  wa  mnit 

a  revolving  cottar  of  slightly  moathaafiiy' 

This  will  depend  eutlraly  upon  the  pitch  of 
the  thread,  and  to  do  so  we  must  luve  Btapaiato 
~   tter  for  every  different  pitch  ;  bnt  il  w«  aMMWa 

right  anglca  to  that  pitch,  tha  same  wheel  or 
retaTy-ontter  will  answer  aqoally  wall  for  any 
p[tch,andbaineftAo«aa*b~'-   '- 


OTTXTINO  SOBBW    THBBASS  — LAIHfl 

ICATTEB8,  dCo. 

[M241.]— I HXTE  gone  carefully  through  tha  ra- 
-_iit  oorrespondeuoe,  including  tbe  Dr.'i  last.  I 
have  not  relied  solely  on  "  my  mind's  eye  "  for 
my  statement;  in  fact.  Dr.  Edmnnd's  will  find 
ttat  organ  not  too  reliable  in  mechanioat  mattan, 
thoogh  the  qoBitions  before  ns  an  of  ooorae  nuialy 
theoretical  and  in  statioa,  and  therefore,  to  the 
general  role,  tor  tha  most  part  competent  to  be 
dealt  with  dednotiTely. 

A  lawyer  would  say  there  waa  no  error  la  all  cc 


any  ot  my  lettan.     SLrlctly  speakiDS,  the 
'   ~    vtritiug  my  first  note  on  mr.  ^ 

i  not  paid  any  great  att«ntic_   — 

thread  in  particular,  nor  exMUy  Budar- 


r.  Wenhasa'a 


NHOMTy  andn 
■MBj.  Isttw 


On  page  60  I  v 

hereas  the  qnesti , , 

language.  It  was  read  over  savaral  timaa  baton 
being  called  a  misatatement,  which  to  tha  ganaral 

lader  it  wonld  no  doubt  appear.    Tha  note  itaaU 

lit  eaoaped  being  raoallad. 

I  like  the  bO'  thread  very  well ;  bnt  I  am  not 
Just  at  present  pregamd  *a  ^T%«B.Tff}iaE»<n.'<>iK 
,\Mlmi^itAaiA4<aSia«Va^v™ifc.  ■«.*.™ifc> 


SNaugH  moHAiao  and  wqsu>  os  aanssas :  Ho.  1.011. 
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BIoM  can  TMondle 

>8nt  in  Utter  23838,  to  tha  affaot  thkt,  "  il 
ler-flt  *u  t,  long,  pukllsl  oiu,  m  mdm 
g«*t«d  "  {mjteit  inolndad,  I  pr««DiiM}, 
I  upon  ths  (root  pottian  at  it,  oomblnM 

wear  on  the  chuck,  would  be  ■offloicot 
as  to  reader  it*  oentnlitr  impufeet,"  I 
a  to  haar.  Cint,  ha  nyl  tlut  br  em- 
I  long  cjluider  we  introduoe  nfBoieDt 
I  wear  tha  parta  out  of  truth  af  tar  a  time ; 
ingDr.  E.'gihortojlindar  there  woold  be 
ear.  Then  ha  u;i  that  by  eitending  the 
irfaoei  we  leneo  abnuion,  implyiag  tbat 

abraaion  in  a  (mailer  stirface,  aud  whidk 

adrantageoujlj  decreased  b;  axteediiiK 
ng  mrfacee,  and  wbloh  aa  ioereaied 
I  Djlinder  aocompliahet.  I  hope  thia 
will  Dot  tend  to  m&ke  Mr.  H.  abatain 
•Diing  UB  with  hit, in  many  waja valuable, 
ou ;  and  it  I  am  ihowu  to  have  com- 
I  error,  I  ahall  be  00)7  too  pleaaad  tc 
]ge  it  aa  politel}'  and  atiaigbttorwardlv  m 
tadouein  letter  21111. 
1T7  aorrj  not  to  have  been  able  to  anawsr 
inda'  remarha  on  p.  US  before,  and  tnm- 
'  Fig.  5,  p.  83,  I  think,  aa  mentiDned  in 
24027,  tbat  if  we  take  A  u  a  oeatre  about 
{olar  variation  t&kaa  pUoe,  we  ahoold  find 
ppoaing  aurfaose  to  motion  in  an  upward 
M  the  reTerae  of  that  repreaanted  by  the 
a  watch  are  indiuLted  b;  the  linea  A.B 

audit  the  centre  about  which  TBriatian  in 
pUco  was  lemovedtoapoint  oorreaponding 

the  cjlindrical  lurtaoa  oppoaiteAC, 

n  vaa  in  a  downward  dlreotiou  or  ool..  , 
to  that  of  the  haoda  of  a  watch,  mrtacea 
r  aimilar  dimamioaa  would  cffer  oppooi- 

hoafaver— returning  to  A— the  motion, 

laat  eoae,  inateod  of  in  an  upward  lud 
■  downward  diieotion,  aurfasaa  AB  and 
d  not  ant;   bat  tha 

AC  would  rBiiitalig__,. 

ly,  and  preciaalj  aimilar  pari*  would  act 
le  way  it  the  motion  waa  an  npwMd 
rawing  turned  npaids  down, 
entre  of  motioa  waa  at  B  or  D,  the  whole 
ould  or  would  not  act  aooording  to  the 

ol  the  motion  ;  but  wh-"-' -' 

and  ita  ooneiponding  1  

id  Tsnit,  but  only  alightly  lo.  It  tba 
It  at  C,  AD  and  AG  would  oppoea an 
lotioD,  aameaa  watohhanda,  and  A  Band 
ite  ayliudrioal  part  to  AC  would  oj 

I  or  rBTsraa  motion,  lo  tbat  there 

cnit  which  Tuiatlon  can  t*ke  plaoa,  and 
in  a  pair  of  three  each,  and  the  effect  of 
■ward*  or  downwarda  about  either  three 
pical  of  the  effect  produced  by  contrary 
■out  the  oppoaite  three.  I  tail  to  acs  that 
'Ogi  mr  that  Dr.  Edmonda  haa  corrected 
[  beg  to  thank  him  tor  hi*  very  aoientlfic 
'Catting  Sorew-Thread*." 

uela,  Weatbury-on-Trjro,        B.  J.  8. 
MajG. 

ZiATHB  XAITBE8. 
— J>  the  middle  oolunm  ot  p.  190,  there 
agrardi  eommenoing,  "la  'J.  £.  F.'i' 
notnbntion  (p.*  149)  it  ii  itatad,"  &0.  1 
-  that  tha  aentenoa,  aa  it  atanda  on  p.. 119 
m**e«  what  I  meant  at  tha  time,  and 
ill  conaider  to  be  ooireet.  A  cotter  ii  he 
iloh  «nti,  and  the  portion  of  a  cutter  that 
xtion  ontteth  not,  and  tot  oar  purpoie 
b«  oonaideredaaaoattaratal].  Fig.  lia 
itlon  ol  mj  meaning ;  a,  t, «,  being  tbne 
lodtitm*  of  the  oatter  relatiVelj  to  level  ot 
),  or,  ai  I  eommoDly  call  it,  oantn  line, 
<amed  onljr  being  on  that  line ;  in  whidi 
antantian  ia  not  diaputad.  I  atao  give  a 
two  in  illoatratioD  ot  aome  thingi  that  to 
rtotakeplaoewhenniingdrcalarentterr, 
iniralenliL  for  ahaping  diSerent  objeota. 
natanoe,  tha  action  ot  a  cutter,  C,  cutting 
n»flatiarfaoe,S{aeeFig.2}.  Ituoleuly 
t  to  the  aetirai  ot  the  entler,  whether  the 
or,  ny,  the  work,  i*  drawn  along  uodar 
Dwaida  a,  or  tha  cutter  itaelt  ia  drawn 

II  (uppottialt  frame  (not  ^own)  from  a 
,ati<raappoeing  theipindle  ot  the  cnlter 
ight  angbe  to  o  i,  tbe  graove  at  g,  u 
ebratiui,  will  be  a  counterpart  of  the 


tk>  Mkeot  the  cutter,  inrtaad  ot  wpear- 
ctiMl  fio«,  f*  tbuged  into  an  ellipta,  and 
Itat^^g  a  ahaip^Kioote,  a  Mnmtaipart 
I  imdMiDCdMa  vlvft  carved  botton^.- 
*^«*>»waa—>aniMl.    niaiiWB.'tan 


np  to  Ita  axle,  it  would  aTantaaUy  tc 
^te  aemi-oylinder. 
In  ootting  loravi  by  m 


ZND   CLEVATlON 


■ottom  Bomewhat  rounded  oat,  ai  in  Fig.  S,  and 
he  Motloii  ot  the  thread  will  be  hollowed  on  th» 
idee.  In  thii  eaae  the  height  of  azii  ot  onttei  M  to 
lentre  line  needa  no  attention. 

ICoeh  le**  diitoriion  ii  tha  reanlt  of  plaalng  th» 
utter  Inolined  at  the  mean  angle  of  the  tlae  <3  the 
otew  thread,  and  then  I  han  m*an  la  belieTe  that 
he  diameter  of  tha  cnttar  naed  la  a  matter  of  sntin 
Ddifferenoe,  a*  to  ita  clearing  the  out :  that  it  may 
lot  only  be  made  of  an  infinite  diameter,  or  beoome 
i  itraight  cutter,  like  a  file,  but  may  be  ourred  the 
ererae  way,  and  be  a*  on  annnln*  with  internal 
•eth,  anJ  even  nduoed  in  diameter,  till  it  aaanmiti 
ha  form  of  a  pair  ot  ordinary  aoiew-diea. 

In  anawet  to  tli»qiiettloa  on  p.  189,  near  the 
■ottom,  "will  'J.  K:  P.' kindly  explain?"  Tea, 
rith  pleaaora,  next  week.  I  have  got  the  drawing 
eadj,  but  it  i*  too  rough  for  eugraTing,  and  X 


ueationably  be 
onger,  and  handaomer,  and  generally  i 
itabla  tor  thota  partioulor  porpoae*,  whilst  it  doaa 
LOt  appear  neoeaaorily  a  aequitur  that  they  ahonld 
«  the  beat  tor  all  pnrpoaea. 
In  p.  190,  halt-WBT  down  the  firtt  eolomn,  I  can 
lardly  imagine  a  duerence  ot  opinion  to  cziat. 
Jnleaa  I  totally  miaundentand  tlia  anbjaot  in  dia- 
late,  I  ihonld  aay  that  Mr.  Wanbom  ia  ooireot ; 
..  --  .  -  ■  ieu|[tung,  I  am  poaaibly  going  too 
ireaiuig  my  notion*  on  tha  points 

J.  K.  F. 


in  expreaiuig  my  ni 


I2i2i6.]—lal.v*  no  deaire  to  maintain  a  trad» 
qnabble  with  an  angry  maker  ot  email  lathea,  aait 
iringa  no  uaetnl  information.  Ur.  Uinee'  eenae 
night  wall  remain  indicated  on  the  merits  of  hi» 
aat  latter ;  bnt  oa  I  am  imperatiTely  called  upon 
or  some  reply,  I  will  aniwer  briefiy. 

Bererting  to  the  origin  of  thia  oonespondenae  aa 

0  the  drmlar  ontter  and  grinder  tor  Uniitdng 
graw-threoda,  I  may  aay  that  I  hava  bod  ay 
eoaon  lo  dniola  trcon  my  atatement,  or  "Bnd 
ODM^  to  tet  myieU  right."  1  have  oon^ataatty 
toted  thla  Duttartoba  impraoticalde  afidaUundar. 
nd  the  pertinocdty  with  which  it  1*  naintainea 
onOrm*  a  doubt  ti  the  oompidienaiTa  taonl^  of 
h«  propoaar.  To  pnt  tha  eaae  diflerattly :  tan  a. 
uiiud  rod  lin.  in  diameter  on  which  %  apiial  I*  t» 
•  maikad,  having  8  thieada  per  indi.  Now,  tt  a. 
otary  outtw  having  the  vridth  between  the  Ibreoda 

1  aet  joet  to  icrapa  tha  aoTfaoa,  it  niut  be  aet 
«Mtly  at  the  angle,  tor  if  either  more  or  leaa,  it 
rill  trace  a  pathway  wider  Ikan  tha  cutter.  Kow, 
t  w*  take  another  turned  oylfndec  iiut  the  dla- 
Mt«c  nached  by  the  bottom  U  tha  V-thr*ad 
1*0  having  S  thnada  par  ineh,  a  Una  ba*  lo  Iw- 
taeed  on  thi*  with  an  edge  ontter  of  tha  aama 
Hametar  aa  bcdora.  This  mnat  be  aet  at  a  gnatw 
ogla  to  tha  axia ;  but  atill  it  mnat  be  ezaet,  01 

km  in  width  will  be  the  reanlt.    It  would  never 


ae  thatavery  pitch  of  Ihivadoi 


w  would  n 


>tew-thnad. 
t  ia  all  vary  well  foe  Ur.  HIne*  to  give  him  a  sat 
n  tha  back  to  indac«  him  to  aee  if  ha  cannot  altar 
ia  atatamant.  A*  an  admirer  ot  hi*  praetMaP 
mBe,Iooalddothia;  bntlom  nue  that  he  haa 
'ell  tbongbt  of  Ihia  before  he  made  the  r 


i  your  own  diction. 

Ai  to  tba  imptaoticable  and  naelaaa  mode  ot 
rindlog&p  aaetew-threadforafiaiahby  a  rotary 
rinder,  even  if  the  edge  of  thia  ia  foimed  la  aa 
Huawhat  to  conform  to  the  carved  or  apirol  contour 
t  the  thmd,  we  cannot  rapidly  travcna  it  to  and 
o,  a*  ia  nau^y  dene  with  a  frea  grinder,  on  account 
[  the  bacUaahot  the  gnideawew  of  the  lathe.  Tha 
rinder  mnat  beantaiedand  leadjuatadtor  every  run 
idbylhetimathatit  haa  gone  over  a  thread  or  ao, 
ilineandfonn  will  be 'altered.  The  admirably 
naway  Inwhidi  "Tubal  Kain"  haa^ut  tha  caaa 
lonly  aix  linaaatthaendof hi*letteriapaga-21b 
:  laat  iaane,  *a  aa  to  be  oomprehenaibla  to  everyone, 
avea  but  httla  further  to  aay  on  thi*  pohit. 

There  ia  no  reason  why  I  ihonld  not  accept  th» 
atemant  that  certain  makera  leave  their  mandrel- 
laei  aott;  I  con  only  remark  that  I  regret  that  it 

To  oiaart  Ibat  I  have  "  appropriated  "  a  (ugMa- 
m  about  tampering  mandrels  la  rather  cooL  I 
mpered  mandrel  -  noae*  thia  way  whan  thia 
limantwaa  notout  of  aohool,  and  aa  mandrel* 
ere  hardened  before  I  was  bom,  drawing  the 
mper  by  a  hot  iron  would  be  on  thia  plan.  whicJ&. 
ivworkman would «Aci^.  to i^a >!i»afc ■iaa^'V^w 
L\»:dm«aB  aa  v  loa^un  o\  ^n.'»AiiMin  >,  *''*™,^"^?  S^ 
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6iD.  uidaSin.  So  thsM  wan  ao  ton. 

I  pMa  one  ths  tntde  nuttsr  m  Mi.  Hbiw'i 
Iittn,  and  th«  bonnoe  about  tba  £1,000  etwUange, 
whkh,IuTlDsiicnristind,tiei*RmI««iiii(it«ntai- 
t«iii,*ndfortti«»ddltkiiulrauaiithBtIn«T«im»da 
kbatlnmjUfe.  Dluunid'^attlDB  tool*  Mt  Jut  Uka 
•n  J  othen  in  tlia  IiMidi  of  tboMwho  kno  w  how  to  DM 
tbem.  As  Nqolnd,  I  ointlieiiuneioftbalathe- 
Bi4kmwhodoK>.  liafintiaH-Wali,  fiG,WaU- 
ttnwM,  Bariin ;  anoUiHt  I*  H.  Saldel,  168,  Linlen. 
•taaiH.  PriTata  foqnlry  ajmaand  to  mo  to  ba  ths 
pnperMunB ;  bntthii  waidaooniioadBia  "palti; 
azonia  "  I?  a  monitor  In  ooan*  anletiTaa.  Fiutbar, 
if  ai^  intndlnK  pnidianr  fi  ntltfied  with 
tta  apptataooa  ol  tEaM  IbOm,  ai  shown  by  tha 
iUutiated  piioa  li«t«,  I  vm  eublahlmtoBsothan 

And  now  to  ■'nmawa;**  {u  thar  wonldw) 
from  tliii  peddlior  drift  of  tha  Babjact.  I  rani 
to  the  Mtan  of  "  J.  £.  F."  and  "  Tabal  Sain," 
both  arldontlr  praotioal  and  -  familial  with 
wotkriiop  pioaiiotion.  I  qdto  agi**  with  thatr 
■tataoMBta,  that  aftar  all  tha  baa  baan  laldabont 
thammtad"modalmandrsl"  (with  wUob  we  hare 
baan  lo  parririant^  batiuted  tor  thapait  two  leaia) 
ttandatt  thli,  thattbaangnlarthnadBlma^with- 
ost  anj  (7lindor  flltbis,  Ii  tha  beat  and  tmot 
oanMng  iV^  "I'l  ntuQ*  Ita  tmlh  after  atmddai- 
aUewetr.    The  threads  aot  ar '  -    * 


A  12iD.  ditto,       ipeoial  daSi,  whose  /srto  is  in  abatmw  oalouU- 

— ui — I loDS,  cannot  bring  thsnuelvM  dO<m  to  ordinary 

fe.  Didn't  Newton  sit  with  his  legs  in  the  oheet 
f  drawers,  and  think  bo  had  pnt  bii  troauis 
way  F  And  ii  it  not  on  record  that  ha  made  one 
ole  in  the  bam- door  for  the  oat  and  one  tortlM 
we  hate  not  thought  it  neoaasarf  b 


iroaUj 

hink  that  a  man  who  breakfasts  on  lonrithma  and 
inea  on  foimnlas  with  a  little  light  algabraio 
efmhment  thrown  in  at  interralt  dnrlnf  tha  day, 
an't  find  bis  way  about  Bradihaw.  Surely  be 
anit  have  what  he  speaks  of  later  in  hi)  latter — ■ 
rsu-to  talk  Uke  that.  Wonld  It  be  used  and  sold 
a  it  and  other  railway  gnldaa  are,  it  so  mialeadins  i 
ly  all  Dieana,  if  asbonomers  find  it  oonTsiuant,  let 
hem  use  their  2i  honrs  ;  bnt  yny  lean  as  what 
ra  oonsider  onr  sweet  almnlid^  still. 
I  do  hope,  Ui.  Editor,  that  yon  will  give  Ins  an 
pportimity  of  saylnK  *o  much.  I  rsally  have 
raited  ao  pationtly  to  see  the  advantages  of  the 
dTocated  ehange,  and  now  I  have  aean  tham  at 
ut,  thay  aaem  so  very  ohinioilnl  and  unreal,  I 
snoot  help  Bipransing  an  opinion  on  the  other 
ide.  OlTtona  Ollm. 


XOTJKTJSa    BAOTSaiA.. 


whldbalwayi  bdng  the  dttnok*  in  place.  Tha 

loa  iL  I  suppose,  that — "■ "~ 

ne;  thisiaamlst  ' 

If  laflie  the*  can  be  _„-  , 

rlinder  work.    If  ths  finishing  rat  is  taken  with 


tnluMioa  U.  I  suppose,  t£  . 

oottnie;  this  ia  a  mistake,  for  wlthagoodsoraw- 

iof  laflie  they  can  be  made  qnlta    -  '- 


nlisde 

<Aaaer  baling  only  three  or  four  teeth  kept  well 
abarpened,  and  used  with  a  Ter7  slow  speed,  even 
wlBi  the  back  gear  on,  andfedwithtalor  radt,the 
•craw  will  tnm  out  with  a  brilliant  polish,  and  be 
nwdo  to  flt  the  aeoge  out  far  mora  aconralah  than 
can  ba  oSeeted  by  any  grinding  prooaH.  At  one 
timaldiould  have  made  no  hatltstion  in  taking 
the  oontmot  for  a  groes  of  mandrels,  ereiT  one  of 
wUdi,  when  eoewedinto  a  testehnok  flushed  in 
the  lathe,  should  hare  the  bee  or  tail  end  running 
sAaidntehr  tene ;  as  1  hsTo  said  before,  there  are 
plen^  ef  Hgbt  tnmeis  who  oonld  be  tnistad  with 
this  MBipla  ]ob.  Of  ooDTsa,  somethiog  must  depend 
upon  the  MM  of  screw  •lathe  employed.  If  th&hat 
baeu  lOlUdj  used,  and  ptiDCipally  for  short  work 
<Jos«  to  tta  mandrel,  that  part  of  the  leadin^-sorsw 
will  bavo  worn  prognsaiTely,  and  hate  an  irregu- 
lar or  losing  pttcb;  few  old  serew-outtiog  laUhei 
will  stand  the  following  test:— Cnt  a  screw  on  s 
short  piece  of  metal  dose  to  tha  mandrel  end ;  onl 
another  screw  OD  tha  end  of  a  rod  as  long  m  the 
lathe  will  take.  If  there  has  been  mndi  wear, 
the  thieadi  of  these  two  soiews  will  not  fit  intc 
«aeh  other.  Itj  old  fiiand,  Andrew  Unit,  was  oni 
'Of  tbo  beet  sorewouttars  that  I  have  known ;  hii 
pnctice  with  bis  own  lathe  was  to  ban  a  tie-bu 
oonneoted  with  the  teat,  whlob  enabled  him  to  oU^ 
tbo  nut  on  any  part  of  tha  sarew,  and  be  ehifted  il 
"~  10  aa  to  equalise  the  wear  throngbonl 
V.  B.  Wenham. 


POWaBXVIi  OPIBA  ai.AS8XB. 

PiMB-J-KBPLTDia  to  G.  Dickson  (MSIT),  vagi 
218, 1  regret  to  know  that  he  and  others  ban  beei 
put  to  needlesa  trouble  and  disappointment  in  tbi 
matter  of  ohtalulDg  the  powertiu  glasses  proTided 
for  tham  at  117,  Victoria-street.  It  tiae  been  caused 
by  the  factor  so  often  met  with  in  kindred  catab- 
Ushments—popularly  known  as  red  tape.  Tb( 
optical  dtpattmant  ware  ready  to  cany  ont  thaii 
part.  The  seorelatlal  depaitmaut  interpoead  th( 
law  quoted  by  O.  Dickson,  not  perceiving  that  ] 
had  provided  against  it  by  a  gennal  ordat  glmi  or 
behalf  of  all  leaders  of  the  "E.  U.,"  to  ba  supplied 
through  my  account.    I  baliave,  howeTer.  that  il 


UngtS^ 


TEB  HSW  TUCB. 

[21347.]— Fob  m»tbsandiiKintluIh«Teiotiinec 

«Tery  tef arcnea  to  "  new  tinie,"  as  it  is  called,  witl 

tha  nope  of  learning  the  praotleal  utility  ol  th< 

dutnge.    At  last,  we  an  told,  on  what  I  sa|ipoai 


to  Im  the  sufBdant  authon^  ol 
the  beoeflt  b  in  the  •■  simplunt; 
and  the  abaoluta  immunity  i 


, ._    assume,  as   a  proved    tact,  t 

tuberouloua  Is  oontaglons.  He  gives  most 
laborrts  instmotions  for  deatroyiDg  any  traoa 
if  spotum  containing  the  bamllni  upon  the 
astruments  used,  and  to  prevent  its  inoculation 
ipon  aata  or  thebresking  of  tha  cnticla  by  pricks 
if  needles,  &c.  Nov,  I  am  not  one  of  those  who 
leny  that  tuberculosis  may  be  cootsgiaus ;  on  tha 
lontiBiy,  1  furnished  two  cases  oocurring  In  my 
iwn  piaotioe  to  the  CoUeetive  Investigation  Oom- 
nlttee  of  ths  British  Medical  Assodatioo,  where  I 
leUeved  that  the  oontagica  of  tubercle  had  been 
•onveyed  to  others ;  bnt  then  they  were  personi 
rbo,  whUe  in  bsid  health  thenuelvea,  were  foi 
nontbs  in  oonstant  atleDdauoe  npon  and  oncupying 
lie  same  rooms  as  Uia  invalids,  and  it  must  be 
'ecoUected  ttat  out  of  the  large  nnmbar  of  repliei 
lutbi  to  the  query  of  the  CoDeetlTe  Investigation 
!>ommitt^  :  ''  Do  you  believe  in  the  contagious- 
less  of  phthisisf  "  the  majoritr  amwered  "  No"  ; 
mi  to  tns  second  qntstion  asking  for  particnlan 
if  cases  proving  the  afflimative,  but  a  small  pro- 
[lortion  of  the  answers  oonld  be  considered  as  even 
ipproximatalj  oonolusivo.  Ia  toot,  any  im- 
pwtlal  pereoa  reading  tba  evidence  offered 
ror    and    against     the     theory    in     these     re- 

EUea,  must  return  a  verdict  of  Not  Proven, 
am  aware  that  taberoulosls  oan  be  communicated 
to  soma  of  the  lower  *"■"""'■  by  inooulation,  e.g., 


irill  only  grow  upon  a  suitable  soil,  and  that 
■mount  of  eipoiore  would  induce  tuberote  in  s 
tinman  being  who  waa  not,  elthat  owing  to  tempo- 
rary lowering  of  the  system  from  other  oauses,  oi 
[rom  a  oonitltutional  or  hereditary  tendency,  liable 
to  oontraet  tubeioulods.  Whether  the  bacillos  ii 
the  cause  of  the  disease  or  not,  the  faots  hithertc 
tsoertained  go  to  prove  that  it  is  invariably  aeio. 
siotedwithit.  IshouldnothantronbledtheraBden 
it  the  "  E.  M-"  with  thsse  observations  wereitnol 
tbM  it  appesis  to  ma  the  preoautioiia  snggasted  by 
fonr  oorrespoudent,  whiah  are  right  and  proper  ai 
regards  tha  bacillus  of  anthrax,  and  that  supposed 
to  cause  dtpbtharia,  may  Mnny  uDueceuaiy  alarm 
to  those  otyonr  readers  who  may  ban  relatives  and 
Iriendi  suffering  Itom  that  dread  diseoee  pulmonary 
jonmmptian,  sod  through  tbem  to  a  larger  olrole ; 
tiBuntiog  tbMD  irtlle  in  tha  presence  of  the  suSeien 
■rith  the  fear  of  infection,  and  torturing  the  mindi 
al  the  soflarers  themselves  with  the  tear  that  they 
may  eommnnieate  the  disease  to  those  dear  to  them 
In  fine,  the  bfl«nn«  of  evidenoe  at  present  is  tt 
the  effect  that  pulmonary  oonsamptlOD.  il 
DommuDioabk  at  all  from  one  mdlvidual  to  another 
is  only  so  under  oertain  oombioations  of  oircum- 
atanoee  whlob  rarely  ooour,  and  that  with  propei 
attention  to  ventUaaon  and  cleanliness,  there  is  nc 
fear  of  it  whatever.    Ilioasanda  of  pwsons  i 


"T.It.A.3.,"tbatt 

of  tha  newmode,  l__ 

affords  of  all  oonf  niion  betwaen  a.n>.  and  p.m.* 
do  net  quite  Jnow  what "  imanni^  of  confusion ' 
may  be ;  but  does  not  that  phiasa  ramind  you  of  i 
well-blown  so^)-bnbtde  yredous  little  inside  wbai 
you  have  got  there  F^  SunplidtjJ    To  ban   31 

oiler 


daily  attendance 


s  from  consumption 


venture  on  a  eomaUosi.)    Todct  tiying  to  oatd 

the  last  tnlo,  and  wondering  whemt  yon  bad  Jus 

tnrd3£ar^o'eteckgtiikatg.    Ten  or  elsnn  701 

mgiliare  eouafd  mnd  btaa  sure,  bnt  with  eac] 

addUKmrnl  ttxKikt  coatt  isuataatd  otiMtj  to  emu 

^ftfA.'dMuj  to  eanunon    onliDaiy  bodlaa  wba 

^Bdit4» oeoftttkia  f&a»wotddh«I   *M  all  lna>ii>. 


and  must,  from  various  causee,  both  inhale  i 
swallow  daily  myiiadsot  tbo  bacilli  and  their  spores 
and  yet  of  the  tew  hundred  medical  practitionen 
who  stated  they  bad  sea  oases  where  they  oonaiderei 
ths  il  isciaeri  was  communicated,  hardly  any  wen 
able  to  furnish  more  than  one  or  two  snob  instanoe 
out  of  the  many  oases  they  must  have  attended  ir 
the  eoursa  of  their  practice.  Further  on,  F.Oran 
states  that  the  double  stain  for  B  tubemaloiis  will 
magenta  and  aniline  green  ia  Heneage  Qibbes'  Btaia 
I  shall  be  glad  to  be  ooneotad,  it  m  error ;  bnt  . 
was  always  nndet  tba  Impretsion  this  *«•  Erlich'a 
and  that  Heneage  Oibbes  reoommended  solution  o 
ehtysoline  as  a  differential  stain  after  first  usinj 
the  magenta.  I  must  mj  I  narei  found  it  satiafao 
tory.  In  eanduaiw.l  xmA  "^xaSt-Y.  Qnnlt  Ic 
awwaayniTnluaWaimwJfi'mato'Mayyg. 


EBPLIBB  TO  QUBIUl 


the  Inelosed  sketch  of  a  fine  ad 
mleroeoope  the  simplest  and  eaaiest  nu 
gths  of  tube  are  marked  the  exact 
11  ba  pleased  to  give  any  other  infonni 
i  advertise  his  address  in  the  "  Sale  " 


.f= 


may  say  almost  any  microscope  n 
pply  the  tubes  ready  screwed  u  tba 
1^.  A  casting  screwed  both  sides,  csM 
d  the  other  into. fina-adjustmeDt  tube; 
ting  inside;  C,  tube  for  eoiewiog  objee 
fine  adjustment  milled  head ;  &,  01 
aepieoe:  H,  lever  acted. on  by  F  and  9 
;  D,  bw  of  miorosoope. — MBsnscus. 
[64825.]— Salt,  dto.— "Dens"  is  sur 
iitroduoed  the  "geological  strata."  B 
rest  forma  of  men,  such  as  "  cave  mri 
ittiaen,"  thetamoni  "Neanderthal  i 
ues  of  man  reoently  disoovered  in  the  « 
Milford  Haven,  &o.,areto  be  found iolbi 
lesa  being,  as  far  as  our  [cesent  knovh 
primitive  man,"  the  aome  strata  slu 
ices  of  "higher"  cultivation  or  ct 
tiUe,  on  the  oontran,  all  we  find  are 
kces— i.e.,  nothing  but  chipped  fiint  in 
>r  it  man  iras  created  dvillsed  in  bil 
ita  and  aubseqaently  deteriorated,  bee 
id  moi«  savage,  It  follows  that  the 
iplements  found  along  with  bis  remsiss 
ore  perfect  in  the  older  strata  or  forma 
tha  newer.  In  fact,  as  we  traeedu 
ould  find  the  aoale  of  ooltivBtion  so 
IS,  and  not  as  we  in  taot  find  it,  a  deaeei 
leretote,  it  seems  to  me  mare  In  aooord 
uunon  sense  to  believe  that  alt  the  mc 
tms  of  life  now  existing  have  denlo 
evlouslj  existing  lower  forms,  inolod 
iBst,  and  plant :  in  short,  that  nator 


ad  that  tha  stupidity  of  the  remarks 
Baochus,"  in  last  week's  issue  of  the 
ks  beep  ao  neatly  exposed  by  ba  ing  pla< 
e  oonrteous  reoognitian  by  **  Qlattoo  " 
onstration  of  the  strengUi  of  shaftlDf 
Trections  to  what  I  peroaivs  were  mt 
.e  pen.— Q.  0.  T, 

[66700.]— Strength  of  Shaftinr-— H 
irred  tome  Uiatths  book  might  be  wiM 
bieh  Is  in  print  tmut  be  tme^'  jou  kn 
e  that  it  is.  Of  conm,  if  tha  slranflfc 
«tt  were  nine  timea  that  of  the  ». 
ould  vary  in  strength  aa  tt*  sqpsia 
ometer,  and  not  as  their  oah«,atlll 
Mry  do.  It  wiUbeiiatlMd-lh>t«--hi* 
ig,  ths  outer  Bbree  nmw  t^- 
stanaa,  a  t  (sea  Fi(.  1,  f 


laaooouuLaad 
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srii^ 
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ttesoM-Ink  for  Bobber  Btamp*-!  wiih  to  [Mejl.]  ~  Blaotiio    LUht    for   the   Owtlojl  >*•  ""!"•?  "|,"'' "S^  ^  J 

ud itoald U mneh  oblind   foi  dlncUou  Ini  mikkBg  kuntwdpiutimuralinK,  UndljkdilHutothsbwt  urnn. 

illMBuUquoUtica,  udRdaibliu  iamloiu.-FABu  irruicment  res luiui u uo  light  o(  fioni «,«aa  to  aooo  (W6W.1— Olwnlnff  Olua— WodUwi 

F«B1UM  AwuTiT.  andl»-pow«.  u  1  luiB  bwn   mperiniHiUBj  with  the  „,  th "^  "-  — ' —   -* '"-*■ 


thnmrh  tfav  medium  of    yoor  T^Lnablfl  ^ 
plMM.Hn.bT>tn.,  ■  lino ia poioiu  pot. udtirti  eubou     2u...._i  -iT^  i.^.^ 


udasdtbehnCio  gmt  u  to  <inick  iha  truu-  gtt  thing  to  cIhii  glim   aetnttna, 

!j  or  nrgitiTB  I  Wngld  kd  ■Inin  mU  pUoid  batnn  tn  Bms  ihop  vliijllawi,  mid  han 

jht  ftod  otRidAnr  bfl  beat  for  nittlng  off  tha  heat  hltinv  ud  m>v  uid  wcbib  wmtcr  '  * 

*?*.5'S?V«i''"i""?'^°"Jr"'„°:"' ""!:?'■     -T*'    ■*■  ""W^  •>"**  of  •««  Hruigem1nt«™U  b»  rt^«i  then.  irithortle.rtiw 

Ej^S^pi^S.KW.Ml'oo^StitS't^       [«.«.l-U.htnU»    Conau<=tor..-m.t  ™.  L^SSSS^thl-lo^n^??. 

lor««l»b£tw.ult.  uiawbM  Bit  o(  limpihooldb*     •utl™   ««  nrc>™iv.  or   ih.  ihi™  t„  h.  «.«dM  «(  would  mikaU.™  look  bngtitw 
miplojedt-Fitn  Fabidi  Adju'it.                                  «iin>t,  In  enctiiEa  Itghtologi 
iMMe.]-I.aKftl— Ob   tiUiut  dtm  b  hoiue  ftom  >     Se'iSldJJt^lS'jSt'^' ™22* 
ErS^L'!?!l'SS' J^,'5.  "?i'?5.  ""?"  i™°™.i"i  "     iiiHfMU  ?  W  h«t  ue  the  bml  loi 


to  Ut*  pwMloi i  Wh.t  I ngnfn'ij,  ■h«£«  12  o'dwk     ;^"wlll^'™d"i)t^'Mfr"b'lJh  pwteoTr 
atiuim,i]clla«lockM  night  7— A  Tmait.  ^  oondnoloTpiolmrB  »  rir(mUt«n»«miiBd 


irndinioIUieclnla 


[Mn».1~Aliia7*U   of   ABti8«to«.-Wh«t  li  U»     rouldb* „ 

taamiOaa  ot  wbnioat    Do  diflmnt  Undi  diflu  U  islghlfnimiha  groiind  iieott-)'— B.  B.B.  H.  B. 

WCTildMr.AlloaorColoBelR«BUodl.a.TKitwonldbe  i"",  J"/    '"■■    I'TL.™       '.i    "   I!^^    _^S,.  rS 

Hivuw  nmpuKuuB  ui  lucu  Bi.«uiiu      iiiu.i.u.  «,  to  (ollow  ILb  UMrjr  whtel,  iu  okIm  tu  pTodnM  aOlM                                               i,l«,-i 

tBMlO.)— Alloy  for   Watch   BcariiiBB.-In  tbe  Ten  polirh  on*uclnnrf»«a;'-Acm. 

u'^'i^'S^Bi'ri^Mt'f j'l;ii"&;n''or?t;("«^^  t6«l.J-ir«^arkot    Elr«ct    HaUw.t.-C» 

piTot  bolt*.     It  ia   loia,    Sdwl. ;    ailyer.  ld«t.  Wgr. ;  ■»'  "»;"  ^iT*   ""  "T  ""tonnBUon    i^«ung   ttia 

KP»T,8d.t.  SOgr.,  ana  palUdium.  ld«.  ;  in  ou£ur,  •'IV^ 'i°"Lf^",'^'*  "  S^  ®^^?"lS?,™^ 

njl<&£   bco-B,  Md  taka.  .  rood  pollat,  and  h  nut  i»'.<J""'^  •"■»  t"  >>?  ""P""*.'  "^  ™"  ^^f"„'" 

•Kaettd  br  nltiie  add.      It  luaea  below  (ampantun  l"^'-    «h«.*a»it  a.arled,  anlwhTglTaa  UB  f-Kiar 

Kqtiiicd  faigold  ',  ttia  Deatly  aa  budu  wnughtitoa,  "Oliu. 

but  ooald ba dnwn  into  win;  nther  brltUe;  rractun  |MetJ ]-Bt(am-WIU  aoma  kind  isidar  iho*  (he 

toDilhatthtiaiaii  ba  but  littla  donbt  of  the  general  ilgd  iato  lllb.of  IcC'Cold  watar.  wbit  la  Ltae  tsDprr&'.niT 


iiC>D°C— whaCialhet 


^I^ZlS,m.^J^^^''i,.t"u.^^rm^,  EopBe«I..-Wouidan,o(o«kind«-l.,.b»lpB, 

~.  R.hi..f  El. -ut.i    i„A  I.  (I  .n.-  .._^  ..7^_Unr..n  lonboaad  and  hop  baen.  I  tlod  that  ia.  laT,  thmot 

or  Babbilfa  metal,  ud  la  it  e«r  i«d  now  i-Mo.i.0.  ,^  ^^^  KMrfoCUiog  thera  ia  a  kind  of  i^e«  on 

[USll-l-JtlDkat.— Will  mj  raadai  ioformnwhaw  uma  of  tha  bottica,  and  utben   with  a  daA  bmwn 

to   maka    ■  jnaket,  ndi  aa  catan  in   Danoahinr—  nbatanea  adhering  to  botlla  neak,  whloh  make*  Klwk 

AiaiaFnAaiBT.  rery  nnplaaaut  to  tli*  era,  and  uapltaiaat  to  drink. 

rB«lli.)- Copper   Band—Will    aoma  Uad  inder  *^?^'"'*^ ''TL? '^J.?' '"""•  *°'^<^">^" 

obUnbrlBlgnauigma  how  tha  two  haliaa  of  .  cgpper  i  gieatbnonoaa-Pooa  B».w«a. 
band  are  worked  DP,  ao  that  the  Kama  are  aC  Uuaidea,        rseMrj-TliomaMlorotonie.-Iahonld  baobligad 

and  whet  too^  m  naad  (or  hammarlKg  on  f    A  JMt=h  , '        ^^^  ^  ^„  .  d«oripCIOB  of  thia  miaotine 

of  band  would  obUga.-FuTB  Woiaia.  nhioS  iaialdinjontSelHUiflo  ifawi  soloma,  of  Maj  lit, 

BKIS.]— Apparent BnlarKement of  Oeleattal  -o  ba   abla  to  nut   eeoUona  of  1I.M0  to   tha  Loohl—  

•ctB.-TD  "A  FaiiOw  o»  laa  Bui  At.  AaTuioaicAL  a.Q  I-  

«!S!!i:i'^,!f*174jl,Z£S.'te,E^?±t  li)t^f,       I*6aw.]-HeUoBT.ph.-I  ahoold  U,\  oblige*  if  any  ■  Boumo.  lo  9W. 

»^'Sj,3^«;;^5rfi.|^  ^™ph-,'^;^^r?ii?dVd'^oX-a"£^..*^     .  ^-i  ^.£^ 

Tolnme.- Juia  W,  Fauaa.  ,  stonldmlao  like  to  know  If  tha  aignala  are  duhTa  ud  (Fi*a  mUtiona.) 

[Mn«.]-Tre*PMa.-Wm  amy  of  oar  legal  frienda  iotaaainlelegrapbTl-JiI.ai8™AiiiiiDa.  

iiSSiT  tt.'pSJ.'Sro?  SSSl^S^.'^b^'S^fVS       [M<».l-HydrAalio  Eam.-WUl  any  of  <mrldnd  ^OTIOIB  TO  COBBMPONDKSTf 

nleroaetnyl    I  ban  aaaa  tUi  qiuMioo  lepeatedly  aakad  p«eo^  ""hanioa  tell   me  bow  I  m  make  a  email       „„,„„,„„,„.  ^  „»,  W  R.™  (a  i« 

thaeonflniBr  anbwuca  weald  iaslBde  mora  at  ahl^  lolr*,  onea(D>11mayac'a|-plato  W.A.  lane,  alao,  wHI  the  '  '^''>  °- 
ttuperalDK,  Ihan  tha  anbia  foot  of  a  Iowa  tampanton,  ameia  raqalte  any  alteration  ?  I  ahuald  like  to  ba  able  Odbbsot  aalntioutD  »SS  by  Btnttgat*  (1 
but  that  wonld  not  affeat  my  pnrpaw :  expaukm  of  the  k>  ue  tllhar  lana  If  poaeible.  ud  ihonld  bagladtoheai  ittlapuallng)  and  S.B. 
buamal  Bpadty  amid  be  allowed  for.  Ia  there  uiy  ifadmrle  and  (BaMiTe  method  of  UlUng  the  lena.—  Di._n.n -Wean  aorrr  ion  era  nnabUk 
^•((caMeValnlnchotBiipraHnnT-liowaohatalr  c.  r,  (J.  t,nS!ii"tt^  ™™e" 
'^Sr«'^!!2'!!lv"°^i'''™,  fh-v  ki  n  ^1  [«fn-3,-;W*tor  Llna—IB  d«o«htii.g  the  hnll  of  a  q,  r,  w.~We  do  not  know  to  what  probta 
t^?'"'-t"?.'f*^"*''",  "^l  **■*  "'"'!"  ^''^J  neeelof  SjOWl-ina,  or,  a-y  tke  BImmlar*  forinatanee,  b-u, -nj  the  munber  with  the  two  aulntkB. 
ay  haw  the  dlpblhoog  wu  ia  u  ba  pronennoed  in  Greek  whush  la  atool  M*".  how  ihalll  ealnlata  far  placing  Ibe  uu»u>«  -'-i  ""i  •""  -nn-i— 
wotdt  M  wtn-oi.  for  tavrnv,  uid  buroc  tor  0 '■•""E  —MHine  ?    BbonW  be  glad  II  any  kind  reader  ean       J.  E»™«u--Thanka  lor  game. 


ADiTnoaia  e  bmm.  ^^^  tlankfally  be  iMKlTod  by-PiuiTBauoi.  «ditBiU)»~and  ia  lact,  of  all  other  modil 

«if*t.'i.(K*«?'i»t5'.S*ta»^1^cr^'!SS«  [«16S4.]-Piooolo.-Wmanyreaderbeklnd»««gh  UtiOM-i.  .till  a  matter  of  doabl,  bnt  U 

!Si;.i»LS  i" ".  "Sul  S,.*°^  ™^'  u  ..  "i:  toglTemepani™i.r.wlatlngtoaBofhn.plc«Hof    Irt,  xpeiieiioe    combine   to    m^tmtt    that, 

SSSTaolnbl!^  «S     •^afyi^e''^ud^D?c?  '^'.J^^""^  'Si  'iiSi*°„?-St."rb^*.b'S:?'-'"  ■oS5SS^wm.ini»Bthe  ««ejh?_c»r« 

^^:Ba.iBaolnbleln..ttr,  a^cryttaUUaainlHg.  of  wy  hole;  Srd.  the  width  of  bote   thiongbont?-  ,  direotlj  «i  i/ iaugo' +  lengU. ttf  wh. 

tonr^lded  eiioiu.    Cu  anyona  ahow  why  there  ii  met  "■  '^  ^'  ^Oo,  wbiok  It  followa  that  a  i«duotion  of 

BdUTatanoalnwhatl  leadof.  BBlwhatlLuyt-Bga  [MSW.]-ClamB   Bnrn|ta».-Wm     aome    ol  oni  -n—orlengthof  wheel-haeealonowill » 

0»,t*,.,      ^ .      .      _       _,         ,             _»     ,  l™aonr«drr.harpmewithboroingdam«l    Harini  S.™-3,-h,i\,.  ™i.t.™.  ■  I™1  if  hnlh  1. 


Btre.  London  raadrrB  help  me  with  bnming  clampaT    HaTina  'h  pH  j--_^     ..^^^t^^.^  .  u„t  ;t  Ka»Ii  v 

lMel».J-Oiy-hydro«n    Blowpipe.  -  IStae]  a  lot  otbiiok.n,ada.nd  oUypUx.don  thaBEo*ei,.te=.  ''''S*^'r".!?''!rSf^ 'i      .  .k  ^l! 

runaoa.— Onud  I  nee  ^  for  melilB*  uperlmanta:  tha  man  ilippad  oS,  andl  am  laft  to  do  Iha  beat  I  can  1  ^gather,  *o  that  the  niiitai]|le  ol  thswhea 

iM  ol  melaL  By  half  aBannd  (or  donhlB) <d iron  ?— ii  Bhoaldbiteii  or  Blnden  bapotintheiclntleiandemfBtk  nnini  alfrajB  "eunilat,     the  onne  amm 


IMi ol melaL  By  half  aunnd  (or  donSa) <J iron  ?— 11  Bhoaldbiteii  or  Blnden  bapotintheiclntleiandemfBtk  nniiu  alfrajB  ".. 

■>,  how  ibenU  eae  ba  made ?    A  Bkatab  would  no  donbi  the  Three  layers  or  atr>la  T   end  when  ti-eyan  bumliw  rarr  yery  nearly  u  the   gauge.    A]^ 

beTBlnadbyollianthBaiwaair.  Wonld  an  oxy-hydroga  ehonldthe  elampbe  plutandat  the  lidca  and  euthed  hie  aoudition  obtaina  with  etandard  ead 

2S-^      ir«^'l^  TeLJ^  .'^n™t:"„^  inlightonth,iopaaltbuni.f-0«i»AF,i  jaoge  Tolling  etock  a.  now  dedgned,  b. 

SrSStom3M.^o(^?H^?SSSdIi5SdnM  h  [M63e  7-AuatralIa.-WbU  are    the  prosparta  t<.i  ,r  not  practical  conditionB  make  it  DtO 

^^^t^^,Z£ZuMl£^a^^«  «l«trle»leDgln.er  «l,«r.ph.  telephone  or  el«ilriol«h1  ^pedientttat  it  .hotdd  be  K,,  «.  Ihirt  il  I 

enidbla  mould  be  nqmrad  only    for  aiperimenU t-,  SS'lam  dSJ'oiSr^d^lSt  iSDJlld  ™a  ttka-tooS  >»»••.  ™rte»d  otmtreir  aoddeata],  adn 

!i^V.is^'^f'""-L'?j-i'"?-''"  ssfoi-ii^'i-."'"^'''™"'"'""' ^"""^  Js.STi^-^iS'^j^-i^  "-»'''ff' 

ilSSnblier^;buta.^toU^re.Motlo<^uDj^h£l  uassi  ]-Bleotrie   Ughting   by  Batteriea.-  "^ '"*?' £?;*"^?.!'i?I'S3l!^« 

they  are  al]awed.tanm,  are  pnarltaUyprohlbitlTe.  Iihal  I  intend  lighting  up  a  home  wiiE  twa  m  three  Swan  ^»tanee  u  oompantifelr  >  Bdung  ■■ 

be  TBiy  much  obligid  for  any  Informa&in  on  tha  nbjaet  IC-c.p.  larapa  ol  Id  lolta  each.    Woold  any  of  onr  leaden  my  aMnmed  differeaee  in  hanling  cuaoi 

Al-o  what  aoR  of  uufbine  ia  beat  to  have,  and  th<  tell  me  how  suDy  ealla  of  Iha  Daniell  or  Sonjen  f  osn  ]  a  not  olten  a  very  eerioiu  oonmnaaM, 

probable  eoBt  of  one  BtfooE  enongb  to  carry  two  paople  u]  ehould  require  to  keep  the  Umpa  btuninf  bnghtly  foi                          *"          "                *            m..— 

BBliflbilll    Ofeonneltmnatbeailtnl.eadabowIHllhe  fonr  ol^  dm  honra  par  night,  and  what  kind  ol  •olutioi 

jiiMiviKu-Aeam.aiulba  luUeeJe  UkeaBteam-engina  a  to ehane  them  with, and  how  many  Tolia  will  Bqi 

poulble.    JAan  Uoivhe /(  ahoDlil  baTB  rubber  tlrM  DaDltUglie  otil   T bare  fWa  ceUa  ul  the  Daniell  ic 


light  trafBo  mad*— may  ba  eadv  oat 
by  ■  alight boereaw in dw atoot  «M 
. i whlii  wOt  ta 


tadtbegtoei^  mtHaa  rmaUiinf  afWr  the  (tyla  oil      which,  when  not  to  nwl  rammealnoBHAeovB™,  aa      ttJUniiaeBect  on  ttoe  aTCTue 
boVAaaL-A'Ujr  AuBBTaa.  whm  Ilnya  them toia day  orWottiatiipaotiLevKWa    vniiwasai^Ab&AsRntib^thM 
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lUulha  tltkiol 


vszpul  ahd  gciEirrinc  hoies. 

BhrlnkkK*  of  Pkper.  —  At  ft  meetiog  of  tlie 

Nor^  of  Eagluid  Inititnta  of  Mining  ud  maehani- 

iBinsBn,     B  P>pBr    "  On  the  Shrinkaga    of 

''  wu  tsad  bf  Hi.  C.  C.  Leach.    It  oon- 

Ddjui  aooODDt  of  exniimsDta  Dpon  Uui  (biiokan 

,...    _. iffenDt  klodi  of  drawing  papar  made  uuder 

••nns  qnaiieg  ddC  cha    Tuiooa  ooDdltioni,  and  ibom  how  very  oaprlcioiii 

— ,  -  --M  untriw  to  whloh  tha    Ii  tha  bahariODT  o(  thii  matarial  oDd«r  tlM  OidiDarj 

,.Sii;-'*4"f:£^';L!S?^if,"^   ooBditioDatowhioh  Itia  aubjaelad  aa  a  medium  ^ 

aitkleacaa  be  pmahuedroii^llMKlTtDK  ue  wntet  in  ahowing  the  Tariatian*  wai  fo  maik  off 

ion.  caiiBot  ba  uuentd  aioapt  a*  adnitiia-  aooaralelj  upon    the    paper   ezperimented    upon 

qnnUoaaeUnsiateduaaUooalarKieDtifle  dlataneei horn  aMnJe  repnatntiDft   120  chalna,  a 

tuuwendtbn>D^UaF«LS.I»ttenHnt  wooden  Kale  being  ohoaen  ai  much  leai    liable  to 

S."i::SS'^„*i^E^;rnS?*gi™  1tarmI»glhthananiTo^on.     TJa  following 

— i™-™        "=        e  ,„  iiig  oonolononi    amTOd  at  by  the  writer  :  — 

.  „    ,         ,,,....     .    _  That  maohina  -  made   papen  vanr  len,   and  laai 

™i'.SS'SJi™S^Sai.S  »..,-i,.ih„h^a-m„uT  Ti...„™.w 

»d,udltiiDatT>irto«wiipTitvlthqi»-  papaTTariei  mnoh  mom  Uiaa  nniDOanted.     That 

iM  indi«t«l  »boT[,  which  an  onlj  of  Indi-  new   paper,   and  eapBCially  new  mounted  pap«c. 

it,  and  which,  if  not  idTFiiiHrnniU  In  thnn-  Taiiea  more,  and  mora  unequally,  than  older,  and 

o  lepllH  which  «B.    The  ■■  SlipemiT  B^a  older  mounted  plani.     That   papara,   mounted  Or 

-uiatloniaiaamilufaTaUpUii*.  HaUogaloala 
a  the  paper,  ai  an  aoonrate  atandard  of  meaanra- 
lent,  u  all  but  naelen,  aa  different  parts  of  the 

-W.  F.  Btanler.— W.  H.  B.  and  Co,—?.  Vr.   ■'nie  plan  Tatj  lA  tiM  M  differently  at  mo«t  timea. 

Iirord  Uilli  Beading  Room.— J.  OtUoIt  and    The  very  unaren  and  Bhanglng  alteratlona  in  the 

Bad  Co.— E.  Mnrobir.— SuiltM  Oo.— J.  and    aiiae  of  nlaoa.  whioh  twiit         ■-—  " ^  -.•.— 

-CUiaani.— T.  H.  t.— "-— " — j  n.i  _    _.-._  .™' .  .^.,     ... 


iT.-eaod  Bi 
ASUlDwatthaBoral    \ 


he  ateeriained,  and, 
_  AaH^T-V.  EiiiU!^   if  ptaotioabla,  lor  ■oma  mewii  to  be  danaed  for 
r^8.    Batehtag.— w.  D.— Talaitaphlat  —    obTiating  thaee  varUtiona. 

utmn  libal  -  HlUitright  Apprantiaa.  -       thb  o«itnot  for  the  iupply  of  telegraph  initm- 
mantaandbatterieatarthenrattwelremonthatotha 
traattii«  ao^Uoa^   tea  pp.    Manoheitor,    Sheffield  and  Linoolnahire  Bailmr 
'  -■- —     t«a.Toa    i^ L__  1 a    v_  *# Tii^i-._ 


■per  matboda  _. „ 

eL  ZXXVI. ;  foe  irrnp  uf  phoaphatei, 

to  the  maker  :  bnV  roa  wlU  And "■ 

daiUubaidotChcmloilFDodIn 

p.  n,  Tid.  XJLX.IY-,  for  liutwuL)~Ou> 

■    (TlMTmvMbebleaohed  etthaihrcanfiil    -^ 

nirfth  waakaolnUoaof  eUoifda  ofUraaoi    railwa] 


''f!t!^J°^  Compvir,    hai  been  aooured  hj  Ue«.  Blakey, 

^1^^  BmmottaadOo    ofttoNorthamTeUgtBriiWoilB, 

.... . ,  ^  „.  „_ju*.)~ou>  Halifax.    Thii  firm  haye  Jnat  lamed  an  lUnatialed 

bebleaohed  althaibrnnfiil  oatalogne  In  three  parts,     Fart  I.  BontaJnlncliit  of 

_. QlnUoaof  eUaifda  ofUraaoi  railwav  -  dgnal    apparattu,    reaiatanoe   ooib,   and 

^?Ki2,^?'*;S5fcS^™'SS:T'!j  Konmi  toafing  «PP»"tn»  ;    Part  IL  aleotrio  belli, 

■feiiiiSS^Zllt  l^S!5Ll*S^."ibo  ft<i-,MdP«t'ill*^iotric.lightmaohin.ry. 

1  peeltlou  to  taim  an  uptnloB  irikan  ha  aaea  

u.,  Pntnar.  (OeMBetor  and  ■"■'■>■""*'"■, 
etaeMdtr.  atcam,  bant,  Ae.  Wa  sannot 
■  taking  TOB  tor  a  Ume  wUhent  a  iue»l  uui." 


W«rtaa»B  eanaatai  wHb  fta  BoMu 

(^  aJUtHIln  ikMU  UnrUH  la*|nn  aiJIUC 


d^  pdblkb«BrUHan?*  KaaniUaa.  aoS 
Ujon.  n*  qiMry  la  aaanelr  ef  anttdaut 
>  Maapy  ipaaa  In  cni  aalamBLl-U  H. 
(WaknawotM  wort  e(  the  Und ;  bnt  aa 
•  by  the  adnrttatmaot  eolamu,  yoaoaB 


to  be  fonnd  in  the  bi 


«  photo^uha 
waath  •hoe  i 


liQdgato-hlll,  anpplj  say 
•— nstitaileoottaa.  Wa 
uba  aanbaobtahwd,]— 


iBritaimia  Coiai 


tepiallDt  the  aula 
atandklttheWM 


ipaar^  atandklt  the  WM- 
t.  Mo,  wa  aboald  tail  tbam 

•  Impute  alnniUa.)-J.  Q.  Uddoboii.    (O. 
lltovi,Bi>MBtiaaMn.)-AMATmm.  (Saa 

•  the  nuHliic  bpadi  on  the  Uad  of  weed 
aanile.It^'aue"aftetthaato»adB».  8aa 
XZXTUL;  pp.l«,M,US,Tal.ZXXTIL) 
IB*.  (Olittof  a  Mlaaa  on  the  BlidcValTa 
«e  InHea.  M6,  Mt,  IOS0,  lUl.  W.  Bniasa.  ' 
>  No.  B.  It  ia  ■  BaUny  Bab-offlaa  la 
iiaa  and  wpaan  aa  auoh  In  the  Poetal 

:  Mao.  JB^A'a  "Tiaaiiaa  on  BrawhiCi" 
;  that  la  the  wmk  iBoamDuaded  by  the  aor. 
aamad.  Haibert'a  "  Art  of  BrewliS,"  pub- 
be  anlboc  at  BDrWo-aa-Tiaot,  la  a  BMfnl 
ia  la  alaa  atnatlaa  brLanaqur,  and  aaolbar 
,)— W.  Boweu.  {What  aaitae  do  yon 
nlvlfce  Ji—«— «~—  lun  ben  tlTen.)— 
laamolaHo.4.  Aabaataa  en  ba  obtatawd, 
-   -'  '         ■•  ■     (al-Bo™ 


la  raknvT  •**  AniHt,  ■ 


ft  ai«  gUd  roc 

, _^  .anghl    Baadanabopld 

art  with  noaay  to  oaknowB  aoReapoadaata     naiji 


■dJO.  made  ^yabis  tm  d*ra  after  data,  and    T!StBJ~fi^ 
{Mte  do  .Hit  anin,al«paTm'ut,of  the     '""'^^*" 


.«^ 


■OIICI   TO    SUBtOXDIHa. 

^toaawrattA  tlu  iJd  iiMik*!  a(  (kauna  En  i 
f  .MMlal^aJjiattMaftMarndniMaa  la  aa^ 


aaaertlBR       Sppa"*    OOO**.— Gntalsl    aad    OemroRlng:— 


allt  Mr.  Btnttau  UkeajDa  tan  file  pa 
MB  do  lU.  printalf  It  yon  Uk»~he  " 
(•  Bsayol  hli  IMen;  bat  II 1^ 
lalnady ;  at  inn  eaa  aa4  us  •  ** 
.a^Klheielananya* ' 

"^^'^tCa. 


■I ■»«!■■  jfaiiMiM  aaa  ■iBitUa.  ■uhrxuaAi  m>iu>- 


OEASOES   rOX   ADTXKUBnifi. 


Hollovay'a  PlUa  ara  paHlcnIarlj  re 


om  sxoHAVQi  ooiim. 


Itanbia  pajkSlldaaJD^Bai 
Waptad,  BBtn.  qinta,  ■nmUr.j 


iTlnclbla  BIOTOLI 
WhatoSan  In  ochuiga  for  OrffnliMttO.  alnmatnew, 
Qood  SteTaoTCop*.  coat  about  SOL,  with  lUdM.    Will 


Dolly  Tarden  SewlitK  Vaehlma,  a  I 


TrioyolB  wanted  ; 
Slniai'i  B'irlaa  Mtctlar,BI 

"  Baarllab  KeatMUtlo," 

Blehromate  Bnttorlea.   30   oalla,  with  dltarlni 

Wanted.  "  XnOwledaCb"  onbound,  to  date,  is  ai- 
Chaclaa  Dlckaaa,— T.  B.  B.,Bt.  CUd'a  PanoaiLf*.  DBkr. 

BioTOle,  Uln„  atiaoglT  ballt,  painted  and  bright ;  toe 
Unr  t[.r nwiiaf.   oa«>^u,ourvli  cw>4,Xla|VUu,waiBat- 

Medioal  Colli  witb  prtmaTj  and  aaoondary  oornnta ; 
alaa  nil.  XXXtX.  and  Xb,^'  MM.'  .  Wkit  oB«  F-J.,  M,  Maw 

Btibb«r  StMnp-Maklnc  Apnwntnf,  aiis  tour 

tagaB  a!  Traa,  ua  an  aaaMala;  ■lahUai  [arSUnr  L«w 
ITMok.iir  ■  dDUBUaa.  a£«aaa  Maia.-r.  niaiiiur,  Sa, 
SsUhwaU-alraal,  lUMfaaL 

A8l*dn-Wyatl£l  lOa.  Hand  Dy&kmo,  qslto  ne*. 
IB  BBraHr  otdar.  wlU  laaaadaiHai  Iw  ua  tiOan.    wui 
oan>-AfflT.  Bar,  w.  Tmaa, «.  OawalTi,  Wgniaur. 
_  Wanted,    BioTola,  f. 


tramaa,«ith 
^aa^Biik^Bi- 

Vait  aaillng  Kodel  Taoht  K  laobtt  Img,  Ion  aad 
attilit     Bie)i£if4nrTMiKgpa,~J.lI,    JI.  MlU-auaat,  WUU- 

"  BnrllBh  Mechanio,"  Vola.  XXIV.  to  XXIZ..  and 
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MJLT  15,  iaS5. 


Wanted,  6  e.-p.  Lamps  (S^mm's),  for  half -hone  Enffine 
OAanvoi,  cylinder,  nUten,  pUton  rod,  chect  cortr,  eeetnUio  and 
rod.  eroM  hMd.  all  flnlahcd  baM,  cylinder  ooYcn  anflalfthcd  ;  cott 
rongb,  Ht.— Below. 

What  cash  offers  for  Cylindricsal  Eleotrio  Maohlsei 
8  by  9,  with  BQltlplylnff  wheel,  or  wiU  exchMif  •  for  Lampe.-  U. 
Uowui.,  CI,  Hlf  h-nreet,  Peckham,  Landoa. 

Wanted,  good  6in.  Sllde-Sest.  Exchange  Dtnamo 
SLSCTEtc  If  team*,  with  101a.  armatore.  aapenor  flniah.— J. 
B^aasa,  It,  Beeeborovgh-itreet.  Loadoa,  S.W. 

**  Enffllflh  MeohanlOf**  170  numbers,  fromFebmory, 
102.  to  precent  date.  Exchange  for  aaythlnt  useful.— ▲.  "^  blu  , 
80,  WctCem-road,  St.  Ann's,  Lewes. 

Cornish  Boiler*  half  •horse,  internally  fired,  grand 
flttlac*,  equal  to  new,  barirain.  Bxchance  Bicycle,  Engllih  Con> 
certlaa,  or  offers.— CaAaLss  Walt»,  Bpriagfleid,  UTeUlngton, 
Somertet. 

Photographic  Dark  Tent,  cost  £6.  Chemical 
Aroaratas  and  Copper  Still,  cost  £».  Wanted.  Uasia  Lantern, 
MoCoffraphle,  or  aay  nsefai  offers.— Basa,  Belbroughto&,  btour- 

Wtoted,  Leg  or  Parallel  Vioe*  latter  preferred,  2^  to 
81  Inch  jaws.  Offers.— Txos.  Fawgos,  SwalweU  B.  B.  O.,  Co. 
Durhaas. 

Small  Gramme  Hand  Dynamo  and  two  Lamps,  cost 
£S.  used  once.  Exchanfe  for  flnuhed  Motor  CastlnRS,  or  anything 
weiaitoTalueUt.— 8.  Htjiit,  II.  Augusta  Terrace,  Franchiic- 
street,  Weymouth. 

"  Life  in  London  Streets,**  Ulnstrated ;  *"  Proc- 
tor's Flowers  of  the  Bky,"  Ulustrated  ;   '<  Life  ef  Garibaldi," 

coloured   * " "'  .—  _.     . 

Soutbpoi 

Half-plate  folding  Camera,  two  double  slidet,  new  ; 
for  a  good  Bicycle,  or  offers.— W.  SAvaDsas,  Dickleburgh,  Nor- 
folk. 


wr  •   jr>owrr«  m   torn    os/a'     uiiwirmica  ;    "  ijiie  •!  uanoaiai, 
coloured  plates  ;  all  new.     Offers.— Ncttau,  109,  Llnaker- street, 
"    '"    >ix. 


XHi  sizpxnrr  sali  ooiuiar. 


mnd  64.  fgr 


S4.  /ir  Ot  Am  It 


Xotor  OastlnffSf  ■utorUb  for  lUotrto  Belb, 
BaMsrlas,  OalTaaoasotcfS,  Xatsasity  OsUs,  Miswpksass  Biw. 
MaaDaAM.  aad  Ce..  BilstoL 

laanlated  Wire  Table,  ahowlBf   rfM,  vdebl, 

ndslaaesBar fo«l^ foat per elua, Ac, price  Sd.— Kw«» ManaaAic, 

Standard  Ohmt  ia  box,  eopper  pole*,  gaanatted 
eaiTSCt  to  tea  tkeasaaath  sf  ahss,  lis.- Xue,  llniaBAJi,  aad 
Oa..  BrisUL 

Wimahiml  Inflnenee  Xatchine.— Bote  lljurafM- 

tarsts   of  lasprered  Fattera.     Musseroas  tssttsMuials  as  te 
tharoagh  eOelaacy.- Kuie,  MaxaxAa,  aad  Co.,  BristaL 

ChdTanometer  Oarda«  improved  fdrtwDfiatMid 

esdlaarj  eassUaed.  liia.,  8d. ;  dia.,  lOdT ;  Cia.,  Is. ;  pesTfree  — Aa 
aboTS. 

Write  for  Kinflr*  ]Cendham»  and  Oo.'a  large  mew 
aad  reduced  Fxlee  ust,  post  free  4  eta aps. 

Platinar-  —  Brenr  deaeription  of  CMMing,  SilToir 
Flattag,  OxldislBg.  aad  Bronslng,  executed  with  Tcry  oest  finish, 
■pedauty  in  Biekel-platiag.  Bpedal  qnotattoasoa  application. 
Bend  one  staaip  for  price  Uit  Bmall  Jobs  atteaded  to  per  reiara 
pest— Moaaia  OoMaa,  181,  KirkgaU,  Leeds. 

■ 

Fretwork.— Illustrated  Catalogue  ef  erery  reqnisi 
aad  MO  Bsiniature  designs,  d  stamps.— HAsesa  Baea.,  Settle . 
Tarks. 

Tronaer  Lengths,  Ss.  each.  Cheap  Cloth  for  Istdies* 
Ihssses.  Mantles,  Boys'  BuiU.— Hbwitt,  17,  Wlaflcld  Meuat« 
Lseds.  Fattems  free. 

Xleotrio  Depot,  10,  Deansgate,  Maaoheeter.— Blectric 
Breast  Pias,  iis.  fiectrio  Bells,  4s.  ladacUoa  Calls,  8e.— MuAAa, 
Frsprieter. 

Billiards. — Oreat  success  of  Thorpe's  Patent  Aato- 
matic  Cue  Tipe.    Caaaot  fly  off.    Cues  retippcd  iastantly. 

Billiards.— Excellent  testimonials  from  Roberts,  jun. 
champion,  aad  other  profeuionals.    £A  per  week  easily  earned. 

Billiards. — ^District  Agents  wanted.  Send  9  stamps 
for  particulars  aad  samplo  cue  end  fitted  with  patent. 

Billiards.— Five  Shillings  for  sample  cue,  also  fitted, 
and  8  extra  tipe.    Thouaandft  already  In  use. 

Billiards.— Apply  to  sole  representatiye  for  United 
Kingdom.— A.  W.  JiloaaAif,  Lancaster  ATeaue.  Fennel-atreet, 
Maachester. 

Hard  Vulcanised  Fibre  for  Magnet  Heads.— 
Moesse  and  Mixcnau,  68a,  ChiiwcU- street,  London,  B.C. 

Hard  Vulcanised  Fibre  for  all  kinds  of  insulation. 
— Mosaasaad  llxTcuBLL,S8a,  CataweU-itieet,  Loadoa,  B.C. 

International  Inventions  Exhibition,  East 

ATeuue,  Oroup  II,  Buad  1683.- Mombs  ana  Mitcmkll,  S9a,  Cliit- 
weU-etreet,  London,  J(.G. 

Tndabnryaad  Sons'  "High  Tension"  WimshnrBt 
Miicaiiin.  with  Compound  Ebonite  riatei.  LUt.  one  ktamo.— 
Bdwlnatowe,  Newark. 

Oat  Qtit-— Gut  Hooks  and  Eyes  for  lathea  and  ma- 
ehiaery — Jawbs  BxLLAsae.  Begent-itreet.  Leicester. 

Bella^rs'  Gas  Stovea  is.  3d.  3s.  Id.  Ss.  Sd.,  for 

oUiag.    Breakfost  btoTci.  ta.,  lis.,  14s.  Sd.    Bead  for  lista. 

S4  Mioroscopio  Slides,  in  box,  rery  cheap.  List 
ssat  for  stamp— Wkil,  Dalmaia-road,  Forest  Hill. 

Xioa.  otherwise  Talo^— Ricbaro  Baxeb  A  Co  .,  9. 
Mlaciag-lane,  London. 

Violin  for  sale,  magnificent  solo  instrument,  suitable 
for  lady  or  gentleman,  labelled  *'>kntoaius  Btradvarut,  Cremona. 
1880,"  with  good  case  and  mounted  bow,  only  S5c  Beat  on 
^roTal  with  pleasur«.-Mn.    Jomxi,    SO,    Myddeltoa-street. 

To  Oapitalista— An  Inventor  seeks  a  Partner  te 
Msist  blmia  maaufocturing  a  small  article  of  general  use  by  all 
machlafry  users.  Veir  Uttla  plant  reqnlrecT-Apply  in  first 
initance  to  J.  C,  8,  Oladding-roadT  Hanor  Fark,  B. 

Patents,  Designs,  and  Trade  Karks.  —  For 

StrUcn^ra  or  lowest  cbarjra*.  apply,  O.  JU.,  Teshaio>l  Hureau,  48. 
oeen  Yictoria-ttreet.  B.C.       *-•-"•  »     • 

Tricyple  Wheels,  Bicycle  Wheels,  and  Fittings 
Ifonderi^ly  chfap.  Altu  for  aafety  Bieyeles.— W.  OwuiMnn 
snd  Co.,  WolTerhamptoB. 

ar-5f ?***  f*^^**-    ^oaP^  •»<*  best:    Ifst^Jftemps 
KottJag,  equMl  Mt price.-Roatm»om,  Bomcnetrroad,  BhsflcM. 

^t^iSi^l^SiSP ^iS^P^  tecJndto^  Brunswick,  Ccjlon 


Patent  Spiral  Grip  Letter  B8M)hs.  "  An  inraluable 
laTeatiea."  Fareels  post,  Is.  Sd.— lus,  Hlghgate-stieet,  Birm- 
iagham. 

Pumpbre/s  Pocket  Tripod,  for  cyclists,  professional 
and  amateur  photographets.  Perfectly  rigid.  May  be  had  on 
approval.  Illuttratlons  and  tesUmealals  free.- PvMraaaT,  Btaa- 
hope-etreet,  Bjrmiagham. 

The  Camera  and  Lantern,  with  three  instantaneous 
photographs  ;  giresfUll  Instnietlena  la  their  production ;  6d.  post. 

Camera  and  Lantern  Apparatus,  dispenses 

with  moltiplicity  of  alides,  86  plates  carried,  changed  anywhere.— 
PcMrnasT,  Birmlagbam. 

Pumphrey's    Hj^rostatio  Shatter  gives  instan 
taneooa  or  timed  exposures ;  lOe.    Illustratioas  poet  free.— Fvx* 
nasT,  Btanhope-street,  Birmingham. 

Col.  Ross's  Patent  Filter  Pipe,  price  Is.  6d.,  post  free 
li.  8d.— O.  Dbal,7,  Helbora  Viaduct,  Loaden,  B.C. 

The  Pipe  of  all  Pipes.  Price  Is.  6d.,  post  free, 
Is.  8d.— See  abore. 

Patronised  by  the  Prince  of  Wales*  Price  Is.  fid., 
post  fkee  Is.  8d.,  at  aboTe  asdrem. 

Beoommended  by  the  English  ICbchakic.  Price 
Is.  6d., poit  free  li.  8d.— O.  Dial,  7, Uolbom  Yladuct, Loadoa,  E.C. 

A  Sure  Onre  for  Dyspepsia  and  Heartburn.  CoL 
Bass's  Patent  Filter  Pipe.— Bee  abore. 

Sellinr  by  Thousands.— Try  one  if  you  have  net 
seen  it.  Price  Is.  8d.,post  free  Is.  8d.— O.  Dial,  7,  Holborn  TIa- 
duct,  B.a 

Smoked  all  the  World  ever.— Col.  Boss's  Patent 
FiirsaPirB.    Price  Is.  8d.,  poit  free  Is.  Sd.— See  abote. 

Beware  of  Indtatlons,  useless  and  fraudulent. 
We  sell  •aly  Col.  Boss's  Patent.  Price  Is.  6d.,  post  firee,  Is.  8d.— 
O.  Dual,  7,  Holborn  Viaduct,  Leaden,  B.C. 

CoL  Boss's  Patent  Filter  Pipe.— Look  eut  for 

It  at  the  "  InTenteries  "  Exhibition  ;  meanwhile  buy  one  of  us.— 
O.  DiAi,  7,  Holbora  Viaduct,  Loadoa,  B.C. 

The  Kinetic  Snglneerlnflr  Company,  36  and 

87,  Brooke-ftreet,  Holborn,  London.    Circulars  and  list  pott  free 

Dynamo  Wire,  Is.  2d.  per  lb.  Line  Wire,  29s.  <d 
per  mile.    Pushes,  4a.  per  doxen.— Kixaric  Coxpamt. 

Leclanohe  Cells,  best.   yo.  1,  Ifis. ;  Ke.  s,  Ita. ; 

K  o.  8, 2Ss.  6d.  per  dexen.— Kihstic  CoxrAXT. 

Eleotrio  Bells.— Best  quality,  warknuaahip,  appear- 
aace  sad  Talus  in  market,  40s.  per  doxea.— Kixaric  BxouiBaanio 
OoxrAMT. 

Maiohe  Patent  Battery.— Beet    yet  produced. 

Oircalarsand  Bclentlac  Beports  poet  free.— Kimbtic  Bxeiaaaa- 
lao  CexrAHT. 

Slectrioal  Supplies.    WholeaJe  only.— -Knrxrio 

BifetMBBailio  UoxrAXT,  88    and    87,    Broeke-etnet,   Holbora. 
Loadoa,  B.C. 

Devonshire  Cream,  delicious,  by  improved  centri- 

fogalproceia.    ParcelsPest,  lb..  Is.  Sd.— G.  Bvll,  Maaor  Farm, 
Martock,  Bomerset. 

Planinff.  not  exceeding  lOia.  by  lOin.  by  Sin.— B.  W. 
Clkoo,  18,  Bciinda'street.  Uunelet,  Leeds. 

For  Model  Work  (wheel-cutting  in  brass  only)  ;  also 
Boring,  Turning,  aad  Screw-Cuttiiig.— CLBao,as  above. 

Piles  cured  at  once  by  using  Br.  Farquharson's 
Bemedy.    Free  by  post  for  n  —1,  Btandikh- street,  Barnl«y. 

Electric  Bell.  Battery,  Push,  and  80  yards  of  Wire, 
carriage  free,  N.— A.  Buatto,  urmston,  Manchester. 

Electric  Bell.  4s.  Leclanch6  Battery,  8s.  Bichro- 
mate, Ss.    Coil,  8s.    Wire  id.  per  yard— As  above. 

All  Parts  and  Fittingrs  of  the  above  cheap,  with 
iastmctions  for  amateurs  te  construct.- As  abore. 

t|in.  Wray  Teleaoope.  excellent  definition,  good  aa 
new,  objects  aad  lull  particulars.— T.  Clathak,  Austwick  Hall, 
LaneastCT. 

Copying  Ink  Pencil,  new  patent  indelible,  Cam 
actlea  ;  Mst  ever  iatroduced.  Warranted  to  wear  well.  Post 
free  7  stamps.— Poaaxss,  87,  Huatingdon- street,  Kiufsiaad. 

Profitable  pursuits  in  Leisure  Hours !— Blowpipe 
aaa  Lakp  combined,  handy  little  Instrument  for  biowisg  Julbts  ; 
erery  reqnlsits  ;  book  of  plain  lastructioas  ;  in  box,  free  8s.  Sd. 


Solderinff  Apparatus.— Soldering  Iron,  Heating 
Lamp,  aoider.  erery  requisite,  book  ef  instructions,  packed  in  box, 
8s.  Sd.  free.— J.  laruie,  14,  Qoeen-street,  Oraresend. 

Boiled  Oil  quick  dryer,  something  new,  full  working 
lastructioas,  8a.— J.  MvnaAX,  8,  Hamlet-street,  Bootle,  LirexpooL 

Desmometer,  giving  at  sight  weights  of  rivets  and 
bolts  oraay  sise  and  length.  Useftil  formule.  is.  Sd.— W.  Btbpbbm, 
76,  BeOrey- street,  Newcastle- oa-Tyae. 

Ozyffen  Gas,  compressed  in  cylinders,  handiest  and 
safest  for  Itmclight.— CLAaasoa,  Compressed  Oas  Chemist, 
Bartlett's-bttUdings,  B.C. 

Oxygren  Gas,  compressed  into  iron  bottles,  liquid 
nitrous  oxide  aad  carbonic  acidw— OLAaxsoji,  Comprened  Oas 
Chemist. 

Oxygen  Oas,  compressed  into  iron  bottles ;  prices 
on  application.— CLAaxsoN ,  88,  BhrUett's- buildings,  Holborn,  B.C. 

Astronomical  Telescopes  of  all  kinds  and  Apparatus 
or  Fittings  ssade  by  A.  CLAaxsoa,  88.  Bartlett's-bnildings. 

Eyepieces.— Hnyghenian  of  any  power  to  fit  any 
telescope,  16s.  each.    Bun  Diagonals,  £1.    Btar  Diagonals,  80s. 

Astronomical  Telescopes,  second-hand,  by  best 
makers.— CuiajLsea,  28,  Bartlett's-bnildings,  Holborn,  B.C. 

Model  Steam  Engines  made  or  repaired.   Separate 

E arts  fitted  up,  boilers  made  t<>  order.— Lvcas  and  Davixs,  81, 
harloe- street,  Hatton-garden,  London. 

Tricycle  House,  full  size,  portable,  hold  two  bicycles, 
£5  lOs..  carriage  paid.— X..  7,  Clarence -street,  LirerpooL 

A  few  Gramme  Dynamos  for  sale,  cheap.— Walksb 
and  OLuraa,  188,  Bevera-road,  CardifT. 

Electro-Motors  from  25a.  No  dead  point  Battery 
equal  Bunsen's.    No  fumes.— Walxxs  and  Oi.uTxa. 

Leelanchti  Cells,  Manganese.  Sal-ammoniac,  Bichro- 
mate Bells,  Wire,  Pushes.  Wholesale  aad  retail.— WALxna  aad 
OLuraa. 

Dynamos  repaired  or  rewofind.  Advice  given.  Ck}m- 
peteac  men  sent  to  all  parts.— IfALjisa  and  0lx.itbb. 

Send  for  List  of  Switches,  Indicators,  Telegraph 
lastrumcats,  Peru,  Ac.,  Itor  sale,  cheap.— Walkss  aad  OLLnraa. 

I«ampa,  42  and  50  volt,  Bwaa,  £S  tit.— U.  Hkwxtt,  91' 
Wcstbourae  PailMrtaceat,  VaAAia«Vm,W . 

I    LedUndheBatteriei.— ^o.\,\u.«^\ ),!»%.  ^^. 

I  S,  S3S.    Oash.— Address  aa  a^te. 


Coca  Leaves.— The  Bolivian  Consol-Oeneralbis  at 
a  splendid  testfaMhul  this  week  ia  favour  of  thsh  sllashaf 
properties. 

Cooa  orCuoa  Leaves^— ICaay  ILP.'saBdCteo- 
men  take  them  coastaatiy.  To  CycUsts  they  area  peritti*  ie> 
ceasity. 

Persons'  afflicted  with  Indigestion  shonld  em 
Coca  instead  of  eotiag  a  hearty  diaaer,  aad  they  wesli  mm  Ii 
cured. 

Coca  LeaTOB.  —  Sample  packet,  with  nefie^ 
and  scientific  opinieas,  18  stamps.- lUaas  aad  Os.,  17,  Sn- 
castle-street.  Faniagdoa-street,  BC 

Kew  Time.— Alter  your  Clocks  and  Watches.  Tvthi 
Bets  of  Figures,  with  lastructioas,  Bd.— WaaaLsa,  Prtstss. 

Water  Kotors,  for  sewing  Tnachfnei, 
wiadow  advertlaemeats.  Bis.,  lis.    List  aaa  stai^— t 

Fan  08tstinfS.~IiBP|roved  Bcglitend  Dsrigns^BliI 
Hn.,  8s. ;  81a.,  4s. ;  Ba.,  Is.    Drawiaga 

Water  ]Cotor8.—Comp1e(e 

Half.  £8.    anarter.  £4.    BIghth,  £S.— TaewAS  Wi 

Dynamo.— S.  Bottonb  has  one  second-hsai,  iris] 
£1.    Ligau  a  lamp,  drirea  motor,  works  coU.   Wsrraatsd. 

Standard  Ohms.— S.  Bottobi  has  afewoftej 

on  hahd,  price  Ss.  6d.— Btaaley-road.  Csrshslwa 

Wheatstone's  Bridgos^-S.  Bovtosb  esa 

supply  a  few  of  these,  piloe  8s.,  post  ftce. 

Lathe,  fiiln.  centre,  self-acting,  with  change  vfasikl 
£8.  Boiler,  vertical,  about  li-horse.  £«.  ComMned  BMimail 
BoUer,  a-horse,  £18.  BUde-test  Lathe,  Sta.,  £8.-78,  Dadlb-aM 
West  Bromwich. 

Pianofortes  by  all  makers  at  S5  to  M  per  csati 
count.— DAuacBT,  Btroud. 

Pianoforte.— A  good  Pianette,  walnut, 
14  guineas.— Dauh  car,  Btroad. 

**  See-Saw  "  Walts,  pott  free,  la.  dd.   Anonriii 
one-third  maHied  prloe,  pose  free.— T.  W.  DAvacaissil 
Musie  Bellsrs,  Btxeud,  Oloucestershlrs. 

Dynamos,  >  and  10-light,  warranted,  to  bsHHi 
cost  price.- Letteis,  WAaaa.  88,  Bt.  Joha*»«troes-coad,KiC. 

Halse's  12-gulnea  Qalvaiiio   Battery, 
price  48s.— 8.,  W,](oatpelisr-road,  N.W. 

Dollond  41n.  Telesooi>e,  finder,  steadylag  ok  i 
powers,  Ac,  cost  £78,  price  £88.-8.,  SO,  Koatpclicr*isM,I.V..^ 

Hardy  British  Ferns,  including  Polypodtais, 
laeareum,  Lastrea  JBmula,   B«gid«,  Oreopteria,  Thrift 
CoUaa.   Athyriam,   Lobatnm.  Aspleatuma.    Karlaaa 
Ceterach  Crcaatum.  Parsley.  Beech.  Oak,  Oalear«nm.Ti 
18  Assorted  Varieties,  la  8d. :  10  Jarge  &ocken  B 
4s  6d.,  loa  8s.  t  botaaically  aamsd,  canlaga  palCp-J( 
FeUside.  Kendal. 

Sjin.  Astronomical  Aohronuktio  Byepleoea  I 
stand,  4o.,  perfect,  81s. ;  Batemaa's  41s.  salciosesps,  1 
below. 

Half-plate  bellows  CaHfiera  (Boas),  portaUs 
doable  back.   Btamp^— VcLua,  828,  Grays  laa-raad.  r 

Genuine  bargain.— Splendid 
large  cylinders,  goreming  balls,  throttlu  valva, 
hot  air  chamber,  cost  £8,  will  take  70s.,  or  eachaago  tsri 
usefai.— B.  WAosTArr,  6  Hale-street,  laliactoa,  7 

Dynatmos,  Joni^'s  Patent,  2,US,  working  at  li^C 
Loadon,  la  Xateraatieaal  lareatieBs  BaklMtiaa.  JIsIk  a 
ingSfSs.  aset.— H.  Joass. 

FermxQsts  Worked  Out 

18  c-p.  te  888  c.-p.,  8  Stamps  < 


for 


wiBiisg 
.  Jaaas. 


H :  8o/fi«l 
Joaas. 


Dynamo  Castings,  Jones's  patent 

18,  la.  8d.  :  80,  8s.  8d. ;  80,7s.  ;  70,  lis.  a  set.— K. 

Dynamos,  finished :  t  c-p.,  30a. ;  it,  Sfis. ;  90^  4fei 

88, 88s. ;  78, 100s.  each^H.  Jenas. 

Dynauno  Armatures  of  above  wired  after  fidrfi 
Is.  each,  ewa  auke,  wanaated.— H.  Jovxa. 

Dynamos  for    house 

Laminated  Fields  and  Annatnrss, 
each.— H.  JoKBs. 

Dynauno  Kaofiines  Bepaired.    Motai^ 

wire,  8s.  8d.-H.  Jens,  48,  High- street.  Lambeth,  SJI. 

Xuphonium.  4  valves,  by  Antoin  Gonrtois.O< 
kt,  in  good  order,  in  locku 
B.  OairriH,  Lamboura,  Ber 


IfghtlBg.  —  Jeoes'B    Ml 
.  5. «,  aad7  lights,  S8,£7,  wM 


flat,  in  goodorder,  in  lockup  case,  complete,  price  8 


Instructions  in  Tallow  Melting,  Beflning, 
eating  Greases,  Ulis.  Belting  Grease.  Hot  Neck  Ora 
Tamish.- G.  D.,  Walter-street,  ClaytMH,  Maacheetsr. 

^  Instructions  to  make  Gilders*  Glue.  Pa| 
New  Glue  Bixe,  Glue  Bise  Bnbstltute.— O.  D.,  ITi 
Clayton,  Maacbester. 

Instructions  in  Befining  Oleic  AoMU 
Turkey  Bed  OU  for  Dyeiag.  Soluble  Oil.— O.  P..Wi 
Clayton,  Manfihestcr. 

Arc  Lamp  for  small  dynamo,  warranted  te  wwki 
low  power,  f^ee  8s.— Address  below. 

Arc  Lamp.— Working  Drawings  for  abovSbfMl 
— H4BOOOD.  Haielbrook,  Bncclcuch-road,  West  Dulwi^ULJ 

Hand  Drilling  Machines,  drill  fin.  holes  «Ai 
edge,  fh>mase.— B.  Bbbcximo,  Hareham-le-Fea,  Boston 

Stylographic  Pens  I    Btylopraphic  Pens !  1 
grapbio  Peas  !  fl    Only  fbw  left  at  la ,  postage.  Id. 
warranted.    Fost  free,  Ss.  Id.— H.  Joaas  aad  Co.. ' 
London,  B. 

Diniamo,  new,  laminated  armature,  lights  7 
Great  bargain.— J.,  South -cottagr,  Tharlow -park-Nad,! 

"  Electrician,"  last  four  volumes,  nnbdtani,  1 
—Above. 

Microscopes  (Binocular  and  other).    All  UbIK 
Apparatus.    Double. Triple,  and  Quadruple  K<«cpleeat>i 
trade.    Btamp  for  Ust.— K  O.  llAaoa.  Irom  J.  HwUI,  K 
road,  Clapaam,  Loadoa,  8.W. 

Model   Boilers   of   copper.    Low  prices.  All 
Bend  requLremeata  for    pilce.— MoKTooMsaT,   Ma 
Oreeaock. 

Howe  treadle  Sewing  Uaoliine,  warraDtsd  I 
feet  working  order.    Price  SUs.- B.  OooBTaaa,  Xcw-nsl. 

~  ~  l,li8.;  Ko.S,lia; 


Batteries  (Leolanche).— No.  1,  lis. ;  K 
8, 18s.  per  dozen.    Carbona,  Mo.  1. 3i.  t  JTo.  8.  is. 

Single  fluid  Bichromate  Stone  Jar,  i  ky  <' 

carbons,  8  by  8,  wxta  screws,  slae  asuilg,  with.  sanv,lir' 
Is.  each. 

Bunsen's  ^m  la.  Sd.  each ;  Ke.  t  Blckn 
stoneceU.SbyA  Carboas,sb7lby  i.BB.Sssi^  * 
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THE  TSREB8TBIAL  TELESCOPE. 

By  Edwabd  M.  Nelson. 

HARDLY  a  week  passes  without  a  re- 
ference in  thesd  colamns  to  celestial 
telescopes ;  but  somehow  or  other  the  terres- 
trial telescope  has  been  left  out  in  the  cold. 
Perhaps  it  will  be  urged  that  they  are  idon- 
tioal,  excepting  only  the  inversion  of  the 
imaffe,  and  that  if  they  will  stand  the  tests 
for  uie  higher  work  it  will  be  unnecessary  to 
test  them  for  terrestrial  purposes.  Another 
reason  for  the  want  of  attention  given  to 
this  subject  may  arise  from  the  greater  popu- 
larity of  binocular  Gkdilean  field  glasses. 

It  is  true  that  in  the  navy  one  still  sees  a 
2ft.  telescope  of  1 J  aperture  freely  used ;  but 
from  the  merchant  service  the  telescope  has 
qnite  disappeared.  It  is  not  easy  to  account 
for  the  decided  partiality  the  public  have 
for  tte  binocular  Galilean  glass  to  the  mono- 
oolar  four-lens  eyepiece  telescope.  The 
ooflt  can  have  noticing  to  do  with  it,  for  in 
this  respect  they  are  on  a  par.  As  far  as 
weight  and  bulk  go,  the  telescope  has  the  ad- 
vantage. Can  it  be  that  the  binocular  glass 
is  more  useful  than  the  telescope  ?  It  is  true 
tiiat  a  telescope  would  be  out  of  place  in  a 
theatre,  neither  is  it  of  much  use  on  a  race- 
course. On  a  steamer  the  vibration  from  the 
engine  renders  the  use  of  a  telesoepe  im- 
practieable;  and  for  making  land  on  a 
dark  night  the  telescope  must  give  way 
to  its  double  rival ;  but  for  everv  other  pur- 
pose the  monocular  telescope,  with  the  f  our- 
MDS  eyepiece,  is  undoubtedly  the  better 
instroment  of  the  two.  One  very  often 
hears  of  a  pair  of  binoculars  beinff  given  as 
a  present,  or  a  prize,  quite  regarcQess  of  the 
fact  that  a  pair  of  binoculars  is  like  a  pair 
of  boots— to  be  of  use  they  must  fit.  So  im- 
portant is  it  that  the  centres  of  binooulars 
should  exactly  correspond  with  the  centres 
of  the  eyes  of  the  person  using  them,  that  a 
slight  divergence  of  even  i^.  is,  in  my  own 
ssperienoe,  quite  sufficient  to  detract  from 
the  pleasure  of  using  them.  The  field  of 
hinooolars  is  unsatisfactory.  There  is  a 
central  disc,  scarcely  as  bright  as  the 
rest  of  the  field,  where  the  image  is 
•at  its  best  (such  as  that  is],  the 
picture  in  the  remaining  annulus  being 
ehromatio  and  woolly.  If  my  memory  is 
correct,  "A  Pellow  of  the  Boyal  Astro- 
nomical Society  "  has  stated  that  the  nearest 
approach  to  optical  perfection  must  be 
■oogbtfor  in  a  lens  whose  focus  ""15  times 
its  aperture.  What  shall  we  say,  then,  of 
the  Dinooular  field  glass,  the  focus  of  whose 
objectives  does  not  exceed  3  times  their  aper- 


The  popularitv  of  field  glasses  may  be 
aooonntea  f or,  I  think,  by  the  ease  with 
which  they  are  held  and  adjusted,  the 
general  public  being  better  pleased  with 

Eiwers  of  4  to  8  without  trouble,  than  with 
p;her  powers  and  more  critical  pictures 
with  trouble.  It  is  a  sad  fact  that  at  the 
prefent  day  the  terrestrial  telescope  is  only 
to^be  found  in  the  hands  of  scorers  for  rifie 
sihooting,  and  of  a  few  infatuated  indi- 
viduals who  still  persist  in  carrying  about 
these  antiquated  mstruments.  To  pass  on 
to  the  legitimate  part  of  our  subject,  we 
■hall  have  to  consider  what  are  the  difBsrent 
olawns  of  terrestrial  telescopes,  and  what 
the  most  useful  apertures  and  powers,  and 
then  how  to  test  them. 

let.  The  diffisrent  classes  of  terrestrial 
"eleaoopflSi    It  will  be  said  that  if  we  want 

I  find  oat  what  are  the  difBarent  dassesof 
isUial  taleioopaai  ^  '~  '*'*Qsa2t 
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should  find  every  kind  of  monstrosity,  from 
a  lin.  equatoriauy  moimted  to  a  3in.  with 
ten  draws,  shutting  up  to  Gin.  for  the 
pocket ! 

There  are  in  reality  four  classes  of  terres- 
trial telescopes,  viz. — 1,  Pocket  hand- 
glasses; 2,  Look-outhand-glasses;  3, Portable 
telescopes  on  a  stand;  4,  Non-portable 
telescopes  on  a  stand. 

1.  Pocket  hand-glasses  should  have  an 
aperture  of  lin.  to  IJin.,  and  four  to  six 
draws,  so  that  they  may  be  shut  up  into  a 
small  compass.  For  my  own  part,  I  dis- 
pense with  the  slings  and  straps,  preferring 
to  carry  it  in  my  pocket.  I  have  carried  one 
of  these  telescopes  for  some  years,  and 
should  now,  if  I  went  without  it,  miss  it  as 
much  as  my  watch. 

2.  Look-out  hand  glasses  are  those 
such  as  are  used  by  coastg^uards,  or  what 
vou  would  keep  on  a  rack  in  the  house  ready 
for  any  emergency.  Aperture  from  IJin.  to 
2in. ;  they  should  only  nave  one  draw.  They 
should  be  fitted  with  a  long  sunshade,  at 
least  1^  times  the  aperture,  as  it  is  an  excel- 
lent protection  from  rain  and  dust.  A  look- 
out glass,  for  use  in  all  weathers,  and  in  every 
direction  with  regard  to  the  sun's  rays, 
should  have  a  brilSant  image,  and  be  con- 
sequently of  low  power. 

3.  Portable  telescopes  on  a  stand.  The 
aperture  for  these  should  be  2in.,  and  this  is, 
I  think,  the  larsest  aperture  that  oueht  to 
be  made  portabfo,  and  the  smallest  that  is 
worth  puttinff  on  a  stand.  A  telescope  of  this 
calibre  should  not  have  more  than  three 
draws,  for  fear  that  the  optic  axis  of  the  eye- 
piece may  not  coincide  with  the  centre  of 
the  object-glass.  The  stand  should  be  a 
small  tripod  pillar  and  daw,  with  a  compass 
joint  movement  in  altitude,  and  with  a 
movement  in  asimuth  as  well.  The  compass 
joint  should  have  a  clamping  screw. 

4.  Non-portable  telescopes  on  a  stand. — 
The  apertures  for  these  may  ranee  from 
2in.  to  P  We  wHl  leave  the  eonsiaeration 
of  the  limiting  aperture  of  these  instruments 
until  we  have  discussed  the  size  of  emergent 
pencils.  The  object-glass  should  be  mounted 
like  a  celestial  telescope  in  a  single  tube, 
with  a  rack  and  pimon  tail-piece.  The 
stand  may  be  either  a  pillar  and  claw  or 
tall  wooden  tripod.  If  the  former  is  used 
the  telescope  should  be  fixed  to  one  side  of 
the  pillar  by  a  cone  bearing,  and  not  by  a 
compass  joint  to  the  top  of  the  pillar.  There 
ought  to  be  a  screw  and  washer  for  tighten- 
ing up  the  cone  bearing.  The  telescope 
should  be  fixed  at  its  centre  of  gravity  (the 
cap  being  taken  off) ;  steadying  rods  may 
be  dispensed  with. 

If  the  tall  wooden  tripod  is  chosen,  it 
mav  have  a  metal  top  similar  to  the  pillar- 
and-daw  stand ;  or  if  with  the  common  top, 
the  telescope  should  be  mounted  on  trun- 
nions, at  its  centre  of  gravity,  and  have 
draw-tube  steadying  rods.  A  very  good 
telescope  stand  (non-portable)  may  be  made 
as  follows :  A  stout  board,  about  as  long  as 
the  telescope,  forms  a  Idnd  of  table;  the 
board  should  be  6in.  wide  at  the  object- 

flass  end,  and  2ft.  wide  at  the  eyepiece  end. 
he  board  should  slope  down  from  the  object- 
glass  end  to  tiieeyepiece  end  about  1  in  4.  At 
tiie  object-glass  end  there  is  a  leg,  with  no 
caster  on  it,  and  on  the  board  a  boat*s  row- 
lock to  take  the  telescope ;  at  the  other  end 
there  should  be  two  legs,  both  with  casters, 
and  on  the  boa^  a  movable  block  of  wood, 
with  a  y  cut  in  it,  to  put  under  the  telescope, 
on  the  object-glass  side  of  the  rack-aud- 
pinion  tailpiece. 

The  Power  of  Terrestrial  Telesoopes. 

It  must  be  remembered  that  in  observing 
terrestrial  objects  one  is  looking  along  the 
densest  part  of  the  atmosphere,  which  is 
uusally  very  unsteady  in  the  heat  of  the  day. 
With  oeles&al  "  the  case  is  6dS«T«nt, 

2)eoanse  in '  He  atoaoBp\xeTe 


one  considers  how  dear  the  air  is,  even  at 
the  top  of  a  mountain  only  5,000ft.  above 
sea-level,  the  enormous  difference  between 
lookine  in  a  horizontal  direction  through 
five  mues  of  dense  atmosphere,  and  looking 
vertically  up  through  it,  will  be  easily 
understood. 

Another  point  is  this :  that  the  sdentifio 
method  of  arranging  powers,  both  for  cdes- 
tial  and  terrestrial  telescopes,  is,  and  has 
been,  according  to  their  emerp:ent  pencils ; 
in  olher  words,  so  much  per  inch  of  aper- 
ture. Example :  An  emer^^t  pendl  of  *033 
means  a  power  of  30  per  mch  of  aperture. 
This,  I  think,  as  far  as  terrestrial  telescopes 
are  concerned,  is  an  erroneous  method  alto- 
gether. About  terrestrial  tdescopes  I  can 
speak  definitdy,  as  I. have  made  the  neces- 
sary experiments ;  but  not  so  with  celestial 
telescopes.  Hie  condusion  I  have  come  to 
is,  that  there  is  imposed  by  our  atmosphere 
a  limit  to  power,  no  matter  how  large  the 
aperture  of  the  tdesoope  may  be. 

In  determining  what  this  power  was,  I 
had  recourse  to  actual  experiment  on  objects 
distant  from  3  to  o  miles,  and  in  these  ex- 
periments I  disallowed  all  pictures  that 
resembled  the  appearance  of  a  white  stone 
when  seen  beneath  a  dear  rippling  stream. 
In  former  days  the  method  employed  was  to 
put  up  a  logarithm  table  about  00  yards  off, 
and  then  increase  the  power  until  it  could  be 
read.  By  this  it  was  found  that  an  emer- 
p;ent  pencil  of  *025,  en  a  power  of  40  per 
mch,  could  be  used  with  advantage  on  a 
bright  day.  This  may  be  very  true  ;  but  it 
eliminates  the  interference  of  the  atmo- 
sphere altogether. 

The  condusion  I  came  to  was  that  on 
average  fine  days  a  power  of  30  was  as 
bright  as  you  could  go  to  with  advantage. 
On  extraordinarily  mie  days  this  might  be 
increased  to  40.  I  have  never  used  a  power 
of  50  on  any  aperture  which  does  not  make 
the  presence  of  the  atmosphere  unpleasanUy 
conspicuous.  It  must  be  remembered  that 
it  is  not  the  telescope  we  are  testing,  but  the 
atmosphere.  A  few  hints  may  be  useful  as 
to  the  object  which  should  be  chosen  for 
these  experiments.  Do  not  choose  an  object 
such  as  the  vane  on  a  church  steeple, 
standing  out  black  against  a  bright  sky. 
Neither  a  bright  white  house,  which,  as  you 
stand  with  your  back  to  the  sun,  you  see 
in  front  of  you  lighted  up  as  a  conspicuous 
object.  Choose  rather  a  railway  semaphore 
under  the  shade  of  a  hill  as  you  look  in  the 
teeth  of  the  sun's  rays.  The  power  that  will 
best,  show  you  the  colour  of  the  arm  is  the 
most  suiteble  for  the  telescope.  My  remarks 
are,  of  course,  not  addressed  to  those  who 
have  an  eyepieoe  for  every  emergency ;  such 
as  one  power  for  looking  into  the  sun's 
rays,  anotiier  for  looking  away  from  the 
sun's  rays,  &c.,  but  to  those  whose  telescope 
has  only  one  eyepiece — ^my  aim  being  to  give 
them  a  few  hmte  as  to  the  power  that  eye- 
fttece  should  have. 

Bmercent  Pencils. 

In  a  properly  constructed  telescope  the 
diameter  of  the    emergent  pencil  is  equal 

to  —  ,  aperture  divided  by  power.    Now  it 

will  be  easily  understood  that  if  you  have 
a  very  small  emergent  pencil,  say  '02,  the 
pupil  of  the  eye  wm  notbe  fiUed  with  light, 
and  in  consequence  the  image  will  be 
darkened.  Again,  if  you  have  a  very  large 
emergent  penal,  say  *4,  it  will  be  larger 
than  tiio  pupil,  and  therefore  the  eye  will 
not  be  able  to  take  it  all  in.  Hence,  it 
appears  that  light  is  increased  with  the 
increasing  size  of  the  emergent  pencil,  but 
only  up  to  a  certain  point,  when  any  further 
increase  is  useless.  The  question  now  to  be 
dedded  is,  what  is  that  point.    B.^  ^oz^tv- 
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nmouut  of  light— e.i;.,  while,  with  a  power 
of  25,  there  will  be  a  perceptible  increase  of 
light  in  a  'JJin.  orer  a  2tiu.,  the  difference 
between  a  23iii.  and  Sin.  ^"ill  be  imper- 
cep^Ue. 

We  are  now  in  a  pOBition  to  aniwer  the 
qneation  About  the  limit  of  apertore  for 
terrestrial  telescopea.  We  haTe  found  tlie 
Hiniimmn  power  to  bft  40,  and  if  with  that 
power  theemergent  pencil  is  to  equal  '11,  it 
fallows  that  the  limit  of  aperture  will  be 
4^tin. 

Teata  for  TelMWOpea. 

This  subject  is  a  difficult  on6,  as  it  is  not 
posrible  to  state  definit«ly  what  object 
ought  to  be  seen  by  a  certain  telescope.  It 
is  not  difficult  to  find  which  is  the  better  of 
two  telaBCOpesotthesameapertureand  power, 
I^  tryicj?  them  on  the  same  object  at  the  lame 
iuue.  But  it  is  difficult  to  say  if  a  certain 
telescope  is  a  good  one,  as  it  neceBBitates  the 
knowledge  of  the  picture  a  nmilar  telescope 
of  known  excellence  would  give  nnder 
limilar  dicnmBtanees.  Some  will  say :  Why 
not  treat  them  hke  celestial  telescopes,  and 
test  them  on  celestial  objects  ?  To  which  I 
reply,  that  the  method  ia  a  very  good  one, 
eapeoally  for  the  larger  instruments,  but  it 
requires  a  whole  battery  of  eyepieces.  Tests 
for  telescopes,  as  well  at  microsoopea,  are 
oomparatiTe,  and  require,  therefore,  much 
knowledge  and  eiparienoe. 

A  very  good  test  tar  the  uninitiated  ia  to 
ascertain  bow  far  a  logarithm  table  can  be 
read  by  the  naked  eye ;  then  measure  the 
power  of  the  telescope ;  then  see  if  you  can 
read  the  fisurea  at  a  distance  equal  to  the 
product  of  the  diatanoe  they  were  read  by 
the  naked  eye  and  the  magnifying  power, 
By  carefully  attending  to  the  following 
dnectjona    a    few    unsuspected     and    im- 

Sortont  defects  may  be  detected  and  recti- 
ed.  Unscrew  tiie  cap  from  the  eye- 
piece of  the  telescope  and  foous  at 
some  distant  object ;  turn  the  telescope 
round,  and  look  through  the  object-glass 
end  at  the  disc  of  light  aeen  at  the  eyepiece, 
keeping  the  eye  some  distance  from  the 
object-glass.  Move  the  telescope  so  that 
this  diso  of  light  oomes  to  the  margin  of  the 
objeot-glosa.     If  the  margin  of  tne  object 

S'aaa  [i.e.,  the  edge  of  the  cellj  eclipses  this 
BO  of  light,  all  is  well ;  but  if  this  disc  of 
light  goes  out  before  it  gets  to  the  edge  of 
the  cell,  or  a  blue-black,  dark  patch  comes 
on  it  before  it  ia  eclipsed,  then  it  shows  that 
oithcr  the  hole  in  the  diaphragm  of  the 
erector  of  the  eypieoe  is  too  small,  or 
that  the  diaphragm  is  not  in  ita  right 
pUce  [Fig.  1).  The  first  thing  to  be 
dona  is  to  put  the  diaphragm  in  ita 
right  place,  and  that  is  in  foous  of 
the  lens  which  is  nearest  to  the  object-glasa 
of  the  telescope.  Having  done  that,  place 
the  eyepiece  back  in  the  telescope,  and  go 
through  the  teat  again.  If  that  blue-black 
patch  stiU  comes  on  before  tlie  diso  is 
eclipsed  by  the  cell  of  the  object-glass,  it 
ihows  that  the  hole  in  the  diaphragm  is 
too  sbbII.  The  remedy  it  to  broach  the 
hole  out  little  by  little  until  you  get  it 
right.  The  test  should  be  constantlj 
sorted  to  during  the  operation,  so  that 
the  hole  may  not  be  made  larger  than 
necessary.  This  faalt  is  one  which  can  only 
be  met  with  in  tonestrial  telescopes, 
celestial  telescopes  have  no  erector  in 
eyepiece.  The  action  of  the  too-small  hole 
in  tne  diaphragm  of  the  erector  is  curioua. 
It  merely  darkens  the  piotuie.  It  does  not 
act  in  the  same  way  as  a  diaphragm  be- 
tween the  object-glasa  and  eyepiece  which 
out  off  aperture  would.  That  diaphragm  ia 
put  into  a  telescope  to  ahaipen  up  the 
image  from  an  object-glasa,  which  is  defeo- 
tivB  from  spberical  aberration,  and  it  also 
iarkema  the  image  by  tbo  contraction  of 
is  apeatnre.  Not  ao,  however,  the 
*pbt*gm     is    ibe    oraotor,    that    merely 


darkens  the  image  without  sharpening  it  at 
""  The  raya  from  the  object-glass  have 
leto  a  focus,  and  the  image,  good,  bad, 
indifferent,  has  been  formed.  Any 
diaphragm  in  the  microscope,  which  magni- 
fies and  inverts  that  imaee,  can  have  no 
effect  in  improving  its  quaLty, 

BevertinK  to  out  test,  if  the  disc  of  light 
edipaed     by   a    diaphragm    ooncentric 

\  the  cell  of  the  object-glasa,  before 
it  comes  to  the  margin  of  object-glass  it 
shows  that  there  is  a  diaphragm,  cutting  off 
aperture,  between  the  object-glass  and  the 
eyepiece  (Fig,  2). 

J^other  t«atto  disoover  if  any  aperture  is 
out  off  is  to  foous  the  telesoope  on  a  distant 
object,  then  point  it  to  the  <ueai  sky.  Pnt 
a  small  niece  of  paper  over  the  top  of  the 
cell  of  the  objeot-glasa,  in  such  a  way  that 
a  small  piece  of  it  projeats  l-iein.  on  to  the 
object-glass  over  the  margin  of  the  ceU. 
Now  examine  the  spot  of  h^ht  at  the  eye- 
piece end  (the  emergent  pencil)  with  a  lens, 
and  see  if  you  con  petceive  the  piece  of 
paper  proj  eotin^  on  the  disc.  If  you  cannot 
see  the  paper,  it  shows  that  the  aperture  is 
cut  down  by  a  stop.  Having  put  the  tele- 
scope through  these  tests,  the  magnifying 
power  may  be  measured  in  the  usual  way, 
by  dividing  the  diameter  of  the  object-glass 
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by  the  diameter  of  the  emergent  pencil. 
Qreat  accuracy  is  required  in  Uie  measure- 
ment of  the  emergent  pencil;  an  error  of 
'004  would  make  a  difference  of  one  diameter 
in  a  power  of  27  on  a  Sin.  object-glass — 
B.g.,  a  power  of  27  would  have  an  emergent 
pencil  on  a  Sin.  of  '111,  and  a  power  of  28 
one  of  -107. 

It  is  of  no  use  attempting  to  measure  the 
magnifying  power  of  a  telescope  until  you 
have  applied  the  tests  mentioned  above  to  it, 
for  this  very  good  reason ;  that  the  diao  of 
light  at  the  eyepiece  end  may  not  be  the 
image  of  the  whole  of  the  object'glass  ;  but 
it  may  be  eitlter  the  image  of  a  stop  between 
the  object-glass  and  eyepiece,  or  the  atop  in 
the  erector  of  the  eyepiece.  In  either  case 
it  would  make  the  diaioeter  of  the  emergent 

the  magnifying  power  by  making  ii 

I  broached  out  the  lft>le  in  diaphragm  in 
the  erector  of  a  telescope  by  a  very  eminent 
maker,  who  had  engraved  the  power  of  50 
in  the  eyepiece;  I  measured  the  power  after 
the  operation,  and  fonud  it  to  be  40.  This 
ia  only  one  instanoe  among  many. 

I  was  surprised  to  find,  on  trial  the  other 
day,  that  my  binocular  glasses,  aperture 
2t,  power  8,  and  my  \\  taleacope,  power  15, 
hod  the  same  extent  of  field.  In  conclusion, 
a  small  piece  of  advice:  Prefer  a  small, 
bright  image,  to  a  large  and  darker  one. 
Fraotise  yourself  in  the  interpretation  of 
small  images.  It  will  soon  become  a  habit, 
and  then  you  will  easily  walk  to  windward 
of  your  high-power  critics. 
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rapidity  and  approximate  accuracy,  as  a  siogit 
obserrer  can  make  an  estimate  in  slxnlt  30 
■econds,  or,  with  the  aaaiotanco  of  soma  one  to 
*'  dr£Si  "  UiQ  obsen'er  with  the  object,  in  from 
1  fi  to  20  seconds.  The  instrument  aonatsta  of  « 
■cylinder  IJin.  long  by  lin.  in  diameter,  contain- 
ing two  reflecting  planes  set  at  an  angle  of  15' 
and  giving  by  refisction  W.  The«  planes  eu 
l)e  moved  througli  a  certain  arc  by  ravolnng  tha 
cun-pieoe  at  ths  end,  which  aoti  up«a  •  piii 
fixed  to  one  of  the  mirrors.  An  adjustment  for 
tha  other  mirror  is  provided  in  a  coggedJMtd 


screw.  This  cogged  wheel  and  the  scale  being  wk 
at  lero,  tha  ohservet  who  wishes  to  find  thl 
distance  of  an  object  looks  abont  for  Bomething 
which  will  serve  as  a  "  mark,"  and  be  as  nea^ 
M  poadble  at  right  angles  to  the  object.  Hold- 
ing the  initrument  as  shown  in  the  figure  Iha 
oMSrvsr  looks  through  the  small  hole  and  tDm 
the  cogged  wheel  untd  the  image  of  the  object  ii 
snpariniposed  on  that  of  the  mark.  Tba  ob- 
server now  walks  in  a  straight  line  30  judi 
towarda  the  mark,  and  having  been  "dreaM" 
into  line  with  that,  agun  looks  thioogli  ttia 
initrument  and  rotates  the  end  of  the  oylind* 
until  the  abject  is  reflected  over  the  maxk.  Ths 
line  opposita  the  fiied  zero  on  the  soals  •illthss 
indicate  the  reading  of  the  distance  of  tha  objad 
in  yards  without  any  calcnlation.  The  adnB> 
iagea  claimed  tor  this  instrument  are  no  nsna' 
sity  for  pickets ;  fin  exact  ri^t  angle  triaagW 
need  not  tra  plotted  ;  and  any  base  can  be  DM 
proportionate  to  30,  providing  the  reaalt,  *l 
shown  by  the  scale,  ia  corrected  in  oma  lafio. 
When  employed  for  small  obj  acta  or  long  lit- 
tanoes  an  opera-glass  or  telescope  attachment  ii 
Sited.  SpedmenB  of  this  telemeter  are  shownlv 
the  sole  agent  for  this  country,  Mr.  J.  E, 
Steward,  40(>,  Stlsnd,  in  Qronp  2.')  at  tks 
International  InyentiODS  Exhibition,  lbs 
used  tor  Qodiag  As 
breadths  of  rivers,  lakes,  cbanuels,  &D.,  wk, 
instances  of  tha  approximate  auiiuaef 
with  which  it  works,  it  may  be  mentionsd  that 
at  the  School  of  Slusketrr,  Hythe.  estimated  diS' 
icesot  1,890,  79D,  and  300  yards  were foanl 
measurement  to  be  1,900,  600,  and  300  ysiA 
respectively ;  while  in  some  experiments  msdato 
Col.  Edgcombe,  R.B.,  on  Runnymead,  eatimiM 
disCances  of  1,950,  1,200,  and  500  yards  w« 
found  by  actual  measurements  to  be  1,930, 1.HO, 
and  500  respectively.  Obviously,  much  depandi 
the  observer  ;  but  a  little  practice  will  aaaUt 
'    estimate  distances  with  all  the  aeoa- 


THE  INTERS ATIOHAL  IHYEVTIOll 
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JClnlnc  and  lIotaUiWKT- 

THT:  division  of  the  exhibits  into  groups  ia  not 
quite  BO  satisfactory  as  it  migU  have  lees, 
for  aome  of  the  groups  contain  objects  which  h 
not  properly  belong  to  tha  clam,  wUk  axldtlll 
which  do  luive  been  relegated  in  somaoaMsli 
other  groups.  For  instance,  one  of  iba  mA 
attractive  exbihito  in  Otoup  tl,  Uialag  aid 
MetoUurgy,  North  Ooort,  SoaOi  OaUs^  k 
found  at  Stand  160,  whom  Ifassi^  J.  BUia 
snd  Sons,  of  WakeSeld,  show  MvaMd  ol  UMkMt 


t^  ^npi 

mining  and  matalliiTgy.    Here  Uie 

see  with  what    ease  and    F'^HflJ^y .  till-|*^* 

boxes    and    pans    are    stamped    ad   tf 

sheet  metal  and   embossed  witt  tnMiU 

msmeier  u  a  porunw  nngo- 1  fcs  *X    one    machine    the   bodjr   it    ■> 

BUTveiinaiutrmneD.t,'^y<i^<*nkVSk    tham.'HA.    <»&    wUnt    at    ft    Unh 
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levice  and  lettered,  is  also  produced  with  a  single 
itroke.  Pans,  pie-dishes,  &c,  require  a  little 
nore  work ;  hut  in  this  case  one  machine  is  em- 
;»lojod  to  cut  the  metal  from  the  sheet  and  shape 
t  roni^hly  into  form,  and  another  of  rather  more 
somphcated  design  is  used  to  finish  the  article. 
^.  small  pan  or  pie-dish,  for  instance,  stamped 
uto  shape  is  put  upon  a  form  in  a  machine 
vhich  has  some  resemhlance  to  a  lathe  :  the  hack 
nipport  is  run  up  to  hold  it  in  position,  and  a 
xx>l  then  trims  the  edge,  douhles  it,  and  ruhs  or 
3umi8he8  the  article  into  a  finiBhed  condition, 
[t  is  fitting  that  an  ezhihit  of  this  kind  should 
ye  placed  where  the  greatest  numher  can  witness 
^e  operations  performed,  and  we  presume  that 
iccounta  for  its  position  ;  hut  it  should  properly 
tLave  heen  in  the  group  devoted  to  metal-working 
machinery.  On  the  other  hand,  mine  surveying 
ipparatus  has  heen  placed  in  the  group  devoted 
to  philosophical  instruments,  especiaUy  when 
azhibited  in  company  with  other  apparatus,  for 
the  simple  reason  probably  that  it  is  not  con- 
venient for  firms  to  have  stands  aU  over  the  build- 
ing. Taking  the  exhibits,  then,  in  something  ap- 
proaching their  numerioil  order,  we  find  near  the 
oew  patent  Galloway  engine,  which  provides  the 
motive  power  for  this  group,  some  specimens  of 
the  Fleuss  breathing  dress,  by  means  of  which 
it  is  possible  to  enter  a  mine  filled  with  choke- 
damp,  and  remain  in  it  a  considerable  time 
without  injury.  The  dress  consists  principally 
of  a  rubber  nose-and-mouth  piece  communicating 
br  tubes  with  a  reservoir  which  contains  a  sup- 
p^  of  oxygen  and  a  receptacle  in  which  the 
braathed  air  can  be  revivified  b^  beinff  brought 
into  contact  with  a  caustic  alkali,  wMSl  absorbs 
Qfe  carbonic  acid.  The  Fleuss  dress  has  been  of 
signal  service  in  connection  with  the  saving  of 
life  after  explosions  in  coal-mines,  and  also,  in 
the  shape  of  the  diver's  helmet,  in  performing  a 
remarkable  piece  of  work  at  the  Severn  tunnel. 
rhe  principle  is  also  utilised  in  mRVing  an  oxy- 
odcium  submarine  lamp.  Safety-lamps  are  diown 
by  seversl  inventors  and  exiiibitors,  the  majority 
having  the  glass  cylinder  which  is  now  con- 
ndered  indimensable,  and  which,  from  the  point 
of  view  of  illuminating  power,  is  immeasurably 
raperior  to  the  old  gauze  type  of  Davy  and 
Stephenson.  Access  to  the  fiame  is  prevented  by 
two  or  more  cylinders  of  gauze,  and  in  the  case 
of  the  lamp  exhibited  by  Evan  Evans,  of  Llan- 
rwst,  the  flame  is  extinguished  by  the  gas  before 
Che  gauze  becomes  sufficiently  heated  to  cause  an 
sxploeion.  In  connection  with  safety-lamps, 
lowever,  it  may  be  noted  that  what  is  wanted  is 
I  lamp  entirely  shut  up  from  the  external  air,  for 
A  has  been  demonsteted  that  "  blowers  "  of  foul 
jmm  sometimes  issue  with  such  velocity  that  they 
Gorce  the  flame  of  the  lamp  through  the  ^use, 
iBd  so  fire  the  explosive  mixture.  Davis  and 
3oo,  of  DerbVi  show  a  good  collection,  including 
MCanaut  and  Mueseler  lamps,  improved  dials, 
lelf -timing  anemometer,  ana  telephonic  appara- 
toB  for  mines.  Purdy,  of  Eastwood,  xfotte, 
i^iibits  his  pneumatic  locking  apparatus ;  and 
IfiDi  and  Sons,  of  Newcastle,  show  at  their 
itend  Marsaut  lamps  fitted  with  Ryder's  patent 
Lock — ^heth  of  whicn  prevent  any  tampering  wiUi 
the  lamp  without  detection.  Barnett  and  Foster, 
of  Eagle  Wharf -road,  N.,  show  a  diver's  helmet 
ind  their  submarine  lamp,  an  invention  of  great 
MTvioe  in  diving  work.  Justice  and  Co.,  of 
Chanoery-Iane,  show  a  large-size  model,  partly 
In  section,  of  the  Casson-Bicheroux  direct-acting 
KM  furnace  and  producers  for  heating  and  smelt- 
ing metals ;  and  Henry  Simon,  of  Manchester, 
eKhibits  in  diagrams  and  model  the  Simon- 
CSomr^  ooke  ovens,  whidh  formed  the  subject  of 
aa  interesting  discussion  at  the  recent  meeting  of 
the  Iron  and  Steel  Institute.  The  obiect  of  tbMe 
orens  is,  while  producing  coke  suitable  for  all  Ihe 
pnrpoaes  of  the  metallurgist,  to  secure  the 
pKodncts  of  distillation.  From  the  expeii- 
flMota  of  Mr.  L  Lowthiaa  Bell,  as  detailed  in 
ham  paper,  it  would  appear  that  coke  so  made  is 
Itdmnor  to  that  produced  in  the  ordinary  ovens ; 


but  on  this  point  there  is  much  divexsitf  of 

.  «.  holding 

iDAfc,  from  a  chemist's  point  of  view,  the  Bfllhoa 


opinion,  ProL  Armstrong,  for  instance,  hi 


of  coking  at  a  high  tempesatuie  it 

is  certain,  however,  that  ooke  pirDdilh> 

Bimon-CtfT^t  ovens  is  in  denuaa  te: 


It  is  of  the  hydraulic  t^e  and  carries  15  tons  at 
a  rake  of  25ft.,  and  the  maximum  horizontal 
strain  at  top  of  post  does  not  exceed  4^  tons. 
Rock  drills  of  all  patterns,  worked  by  steam, 
air,  water,  or  hand]power,  are  shown  in  great 
variety,  many  of  them  at  work  ;  and  in  Group 
III.,  Engineering  Construction,  the  Beaumont 
boring-machine  is  shown  by  the  South-Eastem 
Railway  Company,  with  mrge  models  of  the 
Channel  in  the  course  of  the  proposed  tunnel. 
The  Aqueous  Works  and  Diamond  Rock- boring 
Company  exhibit  their  improvements  in  rock- 
boring  apparatus  in  the  shape  of  a  portable 
prospecting  diamond  boring  tool,  with  a  number 
of  cores  extracted  from  different  bore-holes.  This 
arrangement  differs  from  rock  drills,  which 
merely  make  holes  for  blasting  purposes,  as  the 
cores  are  extracted  in  ^e  solid,  being  cut 
out  by  an  annular  ibit  set  with  diamond  tools. 
Hayward,  Tyler,  and  Co.,  of  Whitecross-street, 
have  a  good  exhibit  of  their  steam  pumps 
specially  adapted  for  mining  purposes ;  and 
Rebey  and  Co.,  of  Lincoln,  have  m  this  group  a 
12  h.p.  winding  engine  with  locemotive  boiler 
meunted  on  patent  wrought-iron  tank  founda- 
tions, into  which  the  parts  can  be  packed  for 
transport.  Crushing  machines  are  shown  by 
several  firms,  amon^  which  may  be  noted  the 
patent  knapping-motion  ore  and  stone  crusher 
of  Baxter  and  Co.,  Leeds,  and  the  dead-weight 
erushing  mill  of  Chas.  Sheppud,  Bridgend.  In 
the  latter  the  material  is  carried  .under  a  very 
heavy  roller  by  the  action  of  a  smaller  roller 
driven  by  power.  Askham,  Bros.,  and  Wilson, 
of   Sheffield,    show  Lucop's  patent  centrifugal 

Snlverisers,  with  a  number  of  samples  of  work 
one  by  them  in  the  shape  of  eres,  phosphates, 
fuller's  earth,  sugar,  spices,  &c.  Safety  ^ear 
for  mining  cages,  with  automatic  detacmnp^ 
hooks,  is  euibited  by  'several  firms,  and  Lewis 
and  Massey,  of  Aberdare  and  Twyford,  show  the 
application  of  their  apparatus  fer  preventing  over- 
winding to  the  steam  valve  and  reversing  lever 
of  an  ordinary  winding  engine.  Mr.  Pichler,  of 
Great  Portland-street,  exhibits  a  working  model 
of  a  balance  double-acting  man-engine,  for  use  in 
mines  instead  of  cages  or  ladders.  For  the  benefit 
of  those  who  do  not  know  what  a  man- 
engine  is,  it  may  be  likened  to  a  couple  of 
ladders,  side  by  side,  which  altematelv  rise  and 
fall,  the  miners  stepping  from  one  to  the  other  at 
each  rise  or  fkll,  accordmg  to  whether  thev  wish 
to  ascend  or  descend.  A  stand  which  will  pro- 
bably attract  much  attention  from  visitors  is 
that  of  Bennett  and  Son,  of  TummiU- street, 
E.C.,  at  which  is  shown  some  of  the  processes  of 
gold-beating.  In  a  case  at  the  side  the  various 
stages  of  the  process  are  exhibited,  from  the  little 
ingot  and  the  ribbon  into  which  it  is  rolled,  to 
the  finished  leaf  l-300,000th  of  an  inch  thick. 
The  stand  of  greatest  interest  in  connection  with 
metallurgy  is,  however,  that  of  Thomas  and 
Gilchrist,  at  which  a  number  of  specimens  of 
basic  Bessemer  iron  from  different  works  at  homo 
and  abroad  are  shown.  To  exhibit  the  ductility  of 
the  metal,  we  have  specimens  of  wire  beaten  and 
twisted  cold  :  a  ramshom  test  of  ship's  angles, 
doubled  cold ;  a  piece  of  boiler-plato  f old^  in 
four,  and  numerous  other  examples,  with  a  case 
showing  samples  of  fractures.  An  exhibit  which 
has  a  melancholy  interest  attaching  to  it  is  the 
casket  presented  to  the  late  Siihiey  Gilchrist 
Thomas  by  the  ironmasters  of  the  Prague 
^^iety.  The  repousse  work  is  of  basic 
ingot  iron,  while  the  figures  are  cast 
from  pig  iron  as  used  in  the  Bessemer 
converter.  Sir  H.  Bessemer  exhibits  in  an 
unnumbered  case  an  historical  collection  of 
original  test  pieces  of  Bessemer  iron  and  steel, 
some  of  which  date  as  far  back  as  1856.  Mr. 
Snelus,  of  Workington,  exhibite  in  model  form 
iUuitrations  of  improvemente  in  the  processes  of 
manufacture  of  steel,  including  apparatus  for 
cairying  hot  steel  ingots,  and  improved  steel 
limngs  lor  GiexB*s  soaking  pits — a  model  of  a  pit 
beizi|g  shown,  with  .the  appliances  for  handling 
the  xngoti.  The  depu^-master  of  the  Mint  ex- 
UUti  the  method  of  refininff  gold  by  the  chlorine 

F.  B.  Miller,  of  the  Melbourne 

Boberti  also  shows  a 

^-k  iMtiarr  for  zednoing 
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are  supported  above  the  washing  water  and 
drop  a  continuous  rain  of  mercury  in  order 
to  seize  upon  the  float  and  flour  gold — 
light  particles  which  would  otherwise  escape 
with  the  water.  CasseVs  process  of  extracting 
gold  from  refractory  ores  by  chlorination^  is 
shown  at  the  adjoining  stand.  Instead  of ^  using 
the  gas  in  the  free  state  it  is  evolved  in  the 
apparatus  itself  in  the  nascent  state  in  contact 
with  the  ores,  and  oxygen  being  also  generated 
at  the  same  time,  which  oxidises  the  sulphides, 
arsenides,  &c.,  the  gold  is  seized  upon  oy  the 
nascent  chlorine  and  conveiied  into  torchloride. 
The  addition  of  lime  prevente  the  iron  in  the 
pyrites  from  passing  into  solution.  The  Electro- 
Amalgamator  Co.  exhibit  in  working  order  their 
apparatus  for  extracting  gold  and  silver  from 
ores  by  the  combined  action  of  electricity  and 
mercury,  the  current  being  employed  to  keep  the 
mercury  bright  and  lively.  The  Phosphor  Bronze 
Co.  show  a  variety  of  castings,  &c.,  and  their 
special  silicium  bronze  wire,  which  has  been 
found  so  useful  for  telephone  and  telegraph  over- 
head-lines ;  and  at  the  adjoining;  stand  the 
Manganese  Bronze  Co.  exhibit  articles  in  their 

rial  metals,  with  a  bent  propeller-blade  from 
Jfoael.  The  use  of  a  peculiar-  shaped  two- 
bladed  propeller  for  ventilating  purposes  is  shown 
in  the  shape  of  the  patent  Crossley  Air-Pro- 
peller, which  gives  a  rapid  movement  of  air  at 
low  pressure.  It  is  shown  ranning  ^  at 
about  800  revolutions,  and  from  the  sim- 
plicity of  ite  construction,  and  conse- 
quent cheapness  and  economy,  it  should 
be  found  ver^  useful  in  many  places,  such  as 
mines  and  mills,'  hotels  and  theatres,  hospitals, 
steam  vessels,  tunnels,  &c.  Amongst  other 
exhibite  of  interest  Messrs.  Bailey  and  Co.,  of 
Salford,  show  a  hydraulic  hauling  engine  of  the 
oscillating  type,  specially  designed  for  working 
at  a  pressure  equal  to  l,20Uft.  in  column ;  a  one 
horse  water  motor  of  similar  type  for  use  where 
town  water  has  sufficient  pressure :  a  Bailey  and 
Reid's  cement  tester ;  Professor  Thurston's  oil 
tester,  and  8t§pfer*s  somewhat  similar  apparatus 
for  ascertaining  the  lubricating  value  of  oil.  Mr. 
G.  Bower  exhibite  drawings  of  a  Bower-Barff 
furnace,  and  specimens  of  iron  and  steel  rendered 
rust  proof.  The  metal,  it  will  1»e  remembered, 
is  subjected  to  the  action  of  superheated  steam 
or  air  while  at  a  red  heat,  and  combining  with 
ox^-gcn  becomes  coated  with  a  film  of  magnetic 
oxido.  The  Compressed  Lime  Cartridge  Co. 
exhibit  specimens  of  the  cartridges  used  in 
breaking  down  coal  and  in  other  mining  opera- 
tions, with  the  porteble  pump  and  hose  for 
wetting  the  cartridge  when  in  tiie  temi)ed  bore- 
hole. Mr.  A.  Latch,  of  Great  George- street, 
S.  W.,  exhibite  the  patent  locked  wire  ropes  made 
by  Elliot  and  Co.  These  ropes  were  patented 
last  year,  and  have  many  features  to  recommend 
them.  The  individual  wires  are  drawn  to 
different  sectional  forms  to  suit  the  purpose  for 
which  the  rope  is  intended  :  but  the  completed 
rope  is  rounder  than  the  old  standard 
make,  and  has  less  weight ;  thus,  a  locked  coil-  - 
rope  3in.  in  circumference  weighs  13^1b.  per 
fathom,  and  is  equal  in  strength  to  the  old  style 
rope  4in.  in  cireumference  and  weighing  18Mb. 
The  lock  of  the  individual  wires  one  into  another 
is  well  shown  by  the  sections  exhibited.  There 
are  several  stands  of  miners*  tools,  and  Mr. 
Warsop,  of  Coniston,  shows  u  hold-fust  eyepiece 
with  screw  cone,  for  rendering  picks  and  other 
tools  interchangeable  by  expandin^r  the  shaft  in 
the  eye,  and  finnly  holding  it  until  the  cone  is 
unscrewed  with  a  spanner.  ^liners*  safety  fuses 
and  igniters  are  exhibited  at  two  sttinds,  that  of 
Bickford,  Smith,  and  Co.  having  a  model  bhowing 
the  method  of  placing  the  igniters  and  fuses  for 
firing  several  chiirgos  simultaneously.  J. 
Buckton  and  Co.,  of  Leeds,  show  a  50- 
ton  testing  machine,  with  their  patent 
autogra])hic  indicator.  At  the  time  of  our 
visit  to  this  group  several  of  the  exhibite 
were  still  missing,  or  could  not  be  found ; 
but  there  is  one  which  is  sure  to  bo  soen  bv  the 
visitor — viz.,  the  patented  machine  of  Scott  and 
Ilildcr  for  separating  iron  filings.  It  consisto  of 
a  rotating  horizontal  disc,  fitted  with  electro- 
magnets, which  are  alternately  magnetisbd  and 
demagnetised  by  means  of  a  commutator.  Two 
endlcH  belts  run  beneath,  and  the  filings,  being 
*4  Into  a  hopper,  pass  along  the  belte,  the 
li  r*«^«g  np  the  ixQi^  f^Vixv^  ^V^scl  ^><^s& 
^  "^  *-~««maML^2wwa.  ^^^  >Qtt!e^  -^w^  ^« 
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ISI   AH&TEUR  WORKSHOP. -Vn. 

PUnlQB  KftohloBB.— Powor  Osftr. 

T^BOU  the  coniiderBitioii  of  the  hand-driveii 


ol  gatring  acUpted  lor  the  aocompLlihment  of 

Sht  woik,  ttroog,  but  not  nawieldy.  The 
leelt  are  of  nbout  the  same  >ize  and  pitch  ai 
thoM  which  ore  used  for  the  back  gear  of  Isthei 
ol  5in.  DT  6in.  centrea,  and  if  luch  oould  be  par- 
chaasd  of  the  makers,  ia  lizea  approzimate  to 
thOK  flgiired,  the  lahonr  of  pattem-makiiigcoDld 
be  Itved.  For  the  lizei  of  the  wheals  are  sot 
oeceuarilf  fast  diDieniioiu,  but  will  permit 
ot  TariatiTii.  Thus  the  return  and  catting 
■troke*  are  in  the  ratio  ot  3}  to  1,  but  the  «he^ 
C  cootd  be  replaced  by  one  having  fewer  teeth 
toffivearatio  of  2  to  1,  or  by  one  Imtuuf  a 
greater  number,  to  give  3  or  3}  to  1.  Tiie 
titi  ol  ths  wbe^  E  could  Ukewiae  be  altered, 
»itber  ralatively  to  wheel  Q.  or  to  the  diirlng 
•alieyw,  modthgnte  ol  (nral  of  the  belt  mar 
'  modieed  by  alteriar  the  dMmeter  of  thew,  or 
'  aiaa  ber  of  nroloUimM  ot  the  driving  counter- 


ihatt,  or  the  (Uametor  ot  its  pulley.  The 
are  not  capable  of  moeli  vartatian,  tince, 
larger,  power  ia  loet,  while  email  pini 
driTeu  with  difficulty  by  their  wheeu,  i 
■taading  that  tbey  themtelTee  will  dri' 
wheels  easily.  The  pulleys  are  made  fi 
belting,  which  is  powerful  enough  for  tb 
the  machine  has  to  do. 

I  have  started  with  the  assumption  t 
travel  of  the  table  is  to  take  place  at  the 
btt.  per  minute  whUe  cutting.  The 
itting  could  be  varied,  however,  if  one 
'Ork  chiefly  is  intended  to  be  done 
'or  brass  work  the  table  could  be 
taster,  while  for  wrought  iron  its  speei 
be  reduced,  mj,  to  13  or  13,  ani: 
modiflcatioiu  can  be  made  by  the  methods 
to  in  the  praoading  paragnph — by^  altei 
diametOTB  of  the  dHvmg  or  the  driven 
or  the  nomber  of  nvolatioiu  of  the  ooonl 
Again,  whan  the  lektive  diameter*  of  the 
are  fixed  finally,  it  ii  eometimet  deaiial 
able  te  drive  at  variable  latM,  and.  then, 
the  lizei  ol  the  iixwA  &iitui4|  ^aUaj 
nmltered,  we  cui,  \rj  infcto&unng  i^ 


verhead,  npon  the  line  shafting  and  the  oavntcr- 
aft,  getai  many  rates  ol  travel  at  thensre 
tepe  to  the  pull^. 

Returning  to  the  flgnree,  let  na  now  see  it- 
nitely  what  our  train  of  gearing  will  elailt. 

A.  ia  the  driving-pulley,  Bin.  diam.,  for  forward 
r  cntting  etroke,  B,  Qret  pinion  tor  ditto,  botk 
twhicharakeyedonihatta;  0,  firrt  wheel  Iv 
itto  1  D,  second  pinion  lor  ditto,  both  keyed  on 
lukft  e ;  E,  second  wheel  for  ditto,  kayed  w 
luft  b,  wUoh  caniBs  the  rack  pinion  F. 

Again,  A'  being  driving  pnlley  tor  backwud 
iroke,  0  is  the  pinion  for  ditto,  woridng  into  the 
'heel  B,  and  driving  rack  pinion  7. 

The  list  of  wheels  is  therefore  u  toBowi  :— 

A,  A' ,  A"  pulleyi  Sin.  diam. 

B,  pinion  oontainingli  teeth  of  iiB,dU 

C,  wheel         .,        $6       „  „ 

D,  pinion        „        14       „  „ 

E,  wheal  „  61  „  „ 
F, -pinion  „  It  „  „ 
Q,  pinion         „         If        „  „ 
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of  nror  vblch  ftppau-i  not  Bnfraqnaiitlj  to  lUTe 
been  IgnotM.  This  i>,  that  abang  mlpnntio  ami 
ioM  t,  notable  lolvsiit  paw ar  for  nitric  oiids,  and 
banes  th«  full  amouiii  of  ni  cannot  l>«  obtained 
.  nsIeM  the  «q)phuiio  add  b«  dilated  below  Ibat 
pcdDtat  «bicb  ita  aolTKiit  poner  for  niMa  oxide 
MeomM  appieoiable.  Waibgton  and  Thorpe  both 
MOonnMiu  that  the  itnwg  tolphorlo  add  and 
•qneoni  Hqojd  ahoald  bear  £e  proportion  of  three 

tnonr  irf  tbit  wndition. 

For  tbs  ezamluatloii  of  dynaailte  and  ^n- 
Mtton,  Lnnge  place*  abont  -3b  giamms  of  the 
auapb  in  lbs  eop  of  ths  nitrometor,  and  dinoWea 
It  m  inc.  of  eonoenttated  lulphnric  acid.  The 
IiQQid  i(  then  allowed  to  enter  thiouDh  thetap,  and 
baoitated  with  the  aneatj  in  Oe  woalwv- 
KoDablT  better  reanlte  wonid  be  obtained  if  a  few 
ccntimibM  of  water  were  added  after  the  com* 
of  the  reaeKon. 


...  --  njtrio  oxide. 

Another  oiaf  nl  spplieation  of  the  nitrometer  ii 
for  the  eatimation  of  urea  in  ntdne.  For  tbit  pnr- 
poie  the  toba  ii  filled  with  biina  ta  bafote,  and  2oo. 
of  the  aample  InttodiMed  ann^  fiia  tep.  Thia  i* 
followed  b7  IDoo.  of  the  nanal  aolntioo  of  bromine 
'  oauatio  aoda*.  Before  the  btoniiMd  aoda  baa 
._  ne  to  link  throogb  the  biine  it  oones  In  sontaet 
with  the  mine,  and  the  great  balk  of  the  nitrogen 
gae  ii  liberated.    By  now  pUdng  a  oUp  on  the 


rotberto  ail  employeia  of  the  nitrometar  appear 
to  bave  ragarded  mercarr  aa  the  only  liquid  with 
iriileli  the  matrinn«Dt  could  be  filled,  and  ot  o 


[jr  taplaeed  by  a  denee  aqaaoni  ifqnid, 

Mtnrated  brine  being  moet  generally  anitable,  and 
the  following  me  acnie  ut  the  appUcationa  to  which 
I  have  pnt  me  nitiometer  whan  filled  with  tnch  a 
lionld. 

IS  ether  and  kindred 


phormaoeatieal  chemuti.  Eitbeito  the  proceiBsa 
for  the  purpoae  hare  not  been  very  latiilactoryithe 
one  ginng  retnlta  neareat  totbe  tiatlt  being  that  of 
£jkmaii,  which  coniiata  in  tieatiog  the  sample 
with  a  Bolatioa  at  feiroai  aalphate  and  dilute 
antplnuio  acid,  heating  the  miitaiB,  and  coUectiiig 
the  nitric  oxide  goa  eTolved.  Though  the  proceie 
b  theoretically  perfect,  theia  ore  carta' 
(RCtln  practice,  and  the  appuatua 
oomplioatad,  and  reqnirea  akill  in  i 
Ht.  D.  B.  Ddlt  boa  propoaeil  to  estimate  ethyl 
nitrite  by  treatiii^  it  with  patoBSium  iodide  and 
dilate  solphimc  acid,  and  estimating  the  amount  of 
iodine  aet  free  by  titration  with  a  ataitdaid  aolutiuu 
of  Bodiom  thiriaulphate.  The  reaction  whiub  occois 
in  thia  proeeii  is  axpieased  by  the  equation : — 
(C»Hs)KO,  +  KI  +  H,SO,  =  KH90,  + 
CC,Hj)OH  +  I  +  XO. 
In  making  eipeiiments  on  Dott'a  inethad  it 
oconnad  to  me  to  measure  the  nitric  oxide  gas 
,  evolved,  instead  ut  titiutiui;  the  iodine  liberated, 
and  as  tha  reaction  occurs  completely  ood promptly 

at  Uie  ordinary  temperature  tha  nit • —  ■■  "-■ 

ai^wratuB  well  auited  lor  the  pnrpoie. 
had  a  large  experience  in  Iha  process, 
performed  in  the  followlDE  maimer  ;- 
ahonld  be  filled  with  atroug  briue,  ai 
d  KhouUI    ■■ 


,  and  allowed  to 


enp  of  the  nitro 
the  tap,  tokiDg 
titne-  About  Sec.  mvuure  of  a  atrong  solution  ol 
potassium  iodide  is  next  sUcwvd  to  enter,  and  thii 
la  lolloved  by  about  Sec.  ot  dilute  sulphurio  acid. 
Effervescence  immediately  enaaas,  and,  if  the  tube 
be  vigorously  at;itated  at  intecrali,  the  leoetiou  is 
oompleta  in  a  fe«-  mjnntes,  when  the  level  of  the 
liquid  in  the  two  limbs  of  the  nitiocaeter  is  odjaated, 
and  the  vilume  of  nitiic  oxide  gss  read  off.  There 
ia  no  difRcalty  in  couGiiiDg  the  reaction  to  the 
liquid  in  the  upper  P»[t  of  the  closed  limb  of  the 
nitrometer.  The  Litrometcr  method  has  been 
proved  to  give  very  good  results  with  pore  aodinm 
nitrite,  prepared  from  ailvBr  nitrite,  and  employed 
ID  knowD  amount,  and  may  be  advaotagt 
used  for  the  assay  of  commeiciiil  nitrite  of  so< 
With  aome  Bpacimena  ol  aweet  spirit  of  n.  .  .. 
oonsidarabla  volume  of  nitric  oxide  is  produced, 
and  iodine  liberated  before  addiag  the  acid,  the 
reaction  probably  depuiding  on  the  presence  ' 
freeaoid  in  the  sample.  TDe  results  obtained 
the  nitrometer  are  remarkably  constant,  and  tl 
method  fumidiea  a  very  eaay  means  ot  assayii 
aweet  spirit  of  nitre  with  considerable  accuioc, 
which  is  further  increased  if  a  correction  of  l'o< 
of  NO  be  made  for  solnbility  ot  the  gas.  Ti_- 
process  dees  not  occupy  ten  minul«a,  incTuding  the 
calculation,  and  actually  measures  the  nitr  -- 
ocmpouuda  pieseut  in  the  sample,  inatead  __ 
leaving  their  proportion  a  to  be  intoned  from  a  more 
or  laia  complex  reoution,  such  on  the  reduction  ot 
permangsuate,  &«.  When  strictly  ace 
am  not  required,  as  ia  rarely  the  case  in  astiying 
anch  a  preparation,  the  volume  of  gas  need  not  be 
oocrected  for  variatioui  o(  preisum,  temperature, 
and  tension  ot  aqiioous  vapour.  &c.  Ice.  ot  yo  at 
the  ordinary  comliliime  of  proasnie  and  lempsratnre 
'-  -J  ■01)3161  gtamm.i  o(  ethyl  nitrite,' 


ot  the  nitrometer  tnbevigoronalj,  the  teaetlon 

ia  oomplated,  and  the  volimie  ot  gaa  maj  be  read 
off.  Hot  nnfreqnently  the  reading  ii  delayed  try 
the  aziatenee  ot  both  on  the  aarfaoe  ot  the  Uqnld 
intheolcaed  tabe,bnt  thia  may  be  initantaneonaly 
got  rid  of  by  introducing  a  few  drops  of  ahi^M 
through  Om  tap.    In  aome  reapecta  it  la  prafanbla 


a  perforated  cork,  and  oonneotedby  narrow  india- 
rubber  tubing  with  the  nose  of  the  thiee-way  lap 
of  a  nitrometer  filled  with  brine  or  water  (Fig. 
2) .  A  nitrometer  is  much  better  for  thia  perpoaa 
than  the  device  of  a  burette  or  nadoated  tube 
immened  in  a  tall  jir  of  water,  aa  Is  employed  by 
Dr.  Squibb  and  others. 

The  last  arrangement  la  wall  tuled  tot  the  esti- 
mation of  carbOHatcMj  the  sample  being  plaoed  In 
the  flask,  and  the  aod  tot  ita  decomposition  con- 
tained in  a  amall  tnbe  in  the  usual  way.  This 
amounts  to  a  suggestion  to  employ  a  nibometar  in 
place  ot  the  measuting  tabes  of  Scbeiblsr's  oaibonic- 
add  apparatus.  01  course  the  usual  coirecticns 
tor  Bolnbility  of  the  gaa  in  tbe  acid  liquid,  &e., 
^ply  as  much  in  one  case  as  in  the  other. 

The  nitrometer  may  also  be  vbit  conveniently 
Died  tor  the  assay  of  commercial  pereridt  of 
A.v^rDjrri,  tor  which  it  was  first  employed  by  Mi. 
O.  £.  Davis,  who  fiUed  tbe  nitrometer  with  m«r< 
cury  and  operated  on  Ice.  ot  the  sample,  which  be 
agitated  with  Sec,  ot  a  satnratsd  solution  ot 
iwtassiam  bichromate.    Under  tl 


Mr.  Davis  foojid  the  peroxide  of  h« 
't  np  into  water  and  oxyoen,  the 
lainiug  unchanged,  and  this 


bichro 


ide  (in  pre«^i 
Wuulffe'g  battle    arranged    i 
oxygeu  could  be  collected  s 


that  the    evolvei 


liberated  I . 

thv  hydroxjl  from  potasttum  iodide.  Hence,  wbei 
scidulalj'd  permanganate  is  employed  tor  deeom 
poaiu)!  hydroxy],  only  one-bait  of  tbe  oxygen  ga 
liberated  cornea  from  the  sample,  the  other  luU 
being  derived  from  the  reagent.  Therefore,  Ice 
ot  a  sample  ot  peroxide  ol  hydrogen,  deacribed  a 
of  "10  volamee  etreDgth."  ought  to  give  20cc,  o 
oxygen  in  the  nitrometer.  If  an  acidulated  aolutioi 
of  potosaium  bichromate  be  subititnted  f or  the  per 
mauKanate,  tbe  reaction  occurs  very  promptly,  i 
double  volume  of  oxygen  being  evolved  ;  but  to 
aome  unexplained  reasan  tbe  results  are  aenaibl; 
lowerthsn  thaae  obtained  with  permanganate. 
While  the  nitrometer  is  frequently  nsed 


*  I  have  had  a  special  nl 


i-tar  (Fig.  1 


I  evolve 


:b  gas,  i 


t  with  inch  a  wide  application  s 


cmploilDg  the  pn! 

ot  water  and  ISoe.  of  brcmidf 


laken  for  Ihaanalyiia. 
3f  no  odTu'we.  Uees 
i-stieet.  Bhiffield.  ore  m 
inplers  w  those  deilroDS 
led  Intheteil^, 


lienilr  added  to  th 


'  of  water  before  Introdudng  it  lata  tbe  nitrometer. 
1 1  i  If  bttpe  be  used  there  ii  a  ticnAeney  ta  «itoi  1 
I    evi'Iution  of  chlorine. 


aafortbepaipaeeot  altoriin/  g 


ihort  pieoB  of  iodiatnbbar  tntdng,  we  can  e: 
nporise  an  apporatoa  tor  gaa  analyda  opabla  d 
rmriaty  ot  applications. 

Baving  not  nnfreqnently  to  maka  analyses  cf 
ut-tumaea  and  ffiemans  nsaa  for  taehofcil 
ipoaea,  the  importance  ot  naviog  a  n^taA 
Mlentaly  accurate  method  of  goa  analyaa*  hai 


llarabbai  oonneoting-tiibaand  agitating  the  ooo-       irpoae. 


atalv  accurate  i 
.TB    devised  a  very 


rie 


Parbapa  there  is  no  chemical  operation  mcia 
Dealt  to  deaeiibe  than  that  of  the  manipulatioa 
th  an  Inabnmant  for  the  analyaia  of  gaaaa,  bat  io 
aetioe  the  mode  ot  using  the  appaiatna  in  quaa- 
in  win  be  tonnd  ezoeedingly  simple,  and  to  an- 
e  In  the  baldt  ot  workiiiK  with  gaie*,  meant  nil 
sdily   aaggest    themselvea   tor    inoewing  the 

euraey  of  tha  lesulla.  

In  eonolDBicD,  I  may  call  your  attention  to  son* 
lalitative  applioationB  ot  tha  nitrometec  with  a 
roe-way  tap,  which  instrument  furnishes  aa 
tremely  ready  means  of  obtaining  certain  gastt 
a  state  of  parity.  For  inalaoce,  if  tha  lower  md 
a  LuDge'a  nitrometer  tnbe  be  eat  off  and  the 
eniog  uoaed  wiUi  a  perforated  cork  fitted  with 
T'piace,  ona  branch  ol  which  is  oleaed  by  a  dip 
id  the  ofiiar  oonunnnicatea  with  the  leaervoir,  wa 
ive  a  eonveuient  apparatus  tor  genaratiDg  al 
lall  qnantitlea  of  such  goaea  aa  can  ba  ra 


been     sabseqaonlly    confirmed   by    Mr.    W.    H. 
"  It  ia  Diual  to  express  the  strength  ot 

if  hydrogen  in  terms  ol  volumes  of  oxy- 
gen obtainable  therefrom,  and  hence  the  nitrometar 
is  well  suited  for  its  assay. 

According  to  tdj  experience,  the  reaction  ol 
bichromate  of  potassium  on  peroxide  of  hydrogen 
does  not  occur  so  promptly  or  completely  as  oould 
be  wished,  and  I  have  thereloie  subatiluted  for  it 
au  addulat«d  solution  ol  permanganate  ot  potas- 
I  prefer  to  operate  as  follows:  — 

.trodnoed  through  the  tap,  and 
this'ia  followed  by  a  strong  aolntion  of  potasaiuto 

'    -shich  has  been  previously  aoidulateil 

odd.  The  reaction  oocnii  verj 
promptly*,  and  the  permanent  coloration  ot  thf 
uiDtents  ot  the  tube  suffices  to  show  that  au  eiceii 
if  tbe  permoDganate  hof  been  employed.  When 
LCidnlated  permanganate  ii  used,  the  reaction  is  ai 

:KMiiO,  +  5H,0<3H,SO,  -K,30i+2MnSO,+ 
BH.O  +  SOi. 
ingzett     and    other    chemists    have    in 


1  qnantitlea  o: 
Dived  without  appiuKuuu.  lu  lynm.*  \^'*a<  "'* 
lua,  for  example,  If  aome  gntnnlated  »inc  ba 
seed  in  tha  nitajmater  and  the  inatrvment  flUad 
ith  water,  on  allowing  add  to  enter  throngh  tha 
p,  hydrogen  perfectly  free  from  air  wiU_  be 
olved,  and  can  bo  ntilued  in  any  maniicf  desired 
•  opening  the  three-way  tap,  to  which  a  piece  at 
diambber  tubing  has  previonaly  been  attached. 
lie  T-piece  at  tbe  bottom  enablea  tha  deoas 
lution  of  zinc  to  be  tapped  ott  wiien  desired,  and 
the  apparatus  con  always  be  kept  full  of  hjnlro- 
inoud^  order  tor  use.  For  small  qnantitata  of 
Iphnrettad  hydrogen  the  apparataa  ia  also  wdl 
lapted,  and  by  means  of  the  T-piece  any  chokiu 
)  by  tetrous  anlphate  con  be  wholly   avoidei 


I  required,  as,  tor  instance,  in  a  gas-analjais,  itw 
I  obtained  inatantaneoasly  and  in  a  state  of  pnri^ 
r  the  reaction  between  addnlated  permaogonals 
id  peroxide  of  hydrogen.  It  is  the  tbree-wiy 
p  which  renders  tbe  nitrometer  suitable  tor  s 
rge  number  ot  the  porposas  suggested. 


:[NTB    FOE    CLB&NIVa    B3ILESI. 

J10LLOWING  the  application  of  any  bcila 
}  purger,  or  other  substance  for  loosenmg  seals 
:  deposit  upon  tha  ahell,  beads,  or  fluea  -'  -  -* — 


ich  looaa  Iragmenls  as  may  have  become  detadied 
id  fallen  down.  These  portiolea,  if  not  removed, 
re  often  swept  abont  by  the  varions  currents  with. 
I  the  boiler,  and.  collecting  in  a  conglomerate  msit 
pon  aome  part  ct  the  fire  snrtace.   nrevent  acnea 

rerhealed  a 

mea  colled— often  luflicting  a  dangerous  injniy  to 
le  boiler  and  requiring  a  coueiderabla  oatiuy  tor 
ew  abeeta,  a  patch,  ur  peihapa  other  expensiTS 

llntht  _ 

n  the  removal  of  boiler  i  . 

llnble  in  water,  a  separate  vessel  may  ba  provided, 

litably  connected  to  the  feed-pipe,  ao  that  tbe  pre- 
aration,  in  its  proper  propartiautaareEammanded, 
lay  be  first  diasolved,  and,  nben  properly  prepared, 
}d  into  the  boiler.  When  there  is  a  heater  the 
ilvant  may  be  prej>ared  and  emptied  into  that. 
lOgwood  or  oak  chips,  leather  cbppinga,  and  many 
ther  waste  products  of  a  manulaeturing  aata- 
liihmantthit  contain  some  useful  ingredient,  as 
umin,  aoda,  or  etorch,  may  often  ba  need  advan. 
igeously  when  tbey  are  reeommanded  and  their 
!0  directed  by   on   inapeotor  ;  otherwise  — '• — ■ 


nd  other  delintelj-flue  arliclea  to  be  mined  in  the 
yeing  process  by  Iha  too  free  use  of  biiiler  com- 
lonnda,  of  which  the  usera  ware  ignorant  m  two 
•seutial  particulan— namely,  as  to  theiz  compod- 
ion  and  the  sale  quantity  to  be  used. 

The  importance  of  hnawing  these  paitienlaiawlD 
le  evident  whan  wo  remember  the  great  1 1  iidmM  J 
i  tha  boiler  to  foaming  when  pnrK*sanMHd.  nl 
ho  iuoreatcd  danger  at  such  tuna* 
ome  ot  this  water  mingled  with  A 
[ottles,  or  wherever  it  may  be  BMd 
lave  a  great  deal  of  aympotbT  *• 
ledining  to  avail  himialt  of  •> 


If  a  pbyai 
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II  at  whioh  bt  vu  ignorant ;  bnt 
■BBh  K  mui,  Kt  the  wont,  cui  hut  nun  himulf, 
whin  HMther  who  paniili  in  doung  hit  baiter  du; 
not  odItIom  hii  om  lif  0,  bat  ha  m>  V  ucijOm  muT 
Othm  liTM  in  tha  lame  toolidk  mj.  Wb  koov  o( 
u  lutUM  in  wbidi  k  put;  who  had  wniB  con- 
nwnnwl  bMoo  in  hi*  itonhoota  which  b»  thongbt 
to  «M  ■drantKgeoiuIj  In  cleaning  and  InbiioatiiiK 
hii  boilM,  ha  iMTioD  losMwhaM  nad  that  neate 
WM  an  eioellent  th&g  foi  lfa«  puipoM.  A>  Se  de- 
■oiifa«ditafterwaidi,tiwb(iiIeifainiedneailj'    " 


o«t,  and  ha  fondlr  hopu  U 


...idneailjiiuldB 
,t  he  may  li*a  Ions 
n  who  reconmendM 

— —^  waa  that  of  a  amatn, 

whoaa  dnty  it  wu,  ncdcr  ths  diraction  i^  Uie 
Mlltinaar,  to  fin  and  keap  dean  a  battery  of  boilan, 

who,  bappeniDg  to  bear ' '-- ' •'   ■ 

«ii  waa  on   cxnllsnt  tl 

thooght  to  sake  a  trial  ..  ..  „„  „„  „„- ™™»^.. 
SooBa  Sundar,  when  cleaning  oat  hii  boilei,  Iw 
w^  thtough  the  ihoH  oonnaoted  with  th*  aita- 


>  on   exnllsDt  thing   for   lottODuiK   aoale, 

'*  *"  ^ake  a  trial  -*  '*  —  "-' " ' 

lar,  when  d 
h  the  ihoH 

, .     rfgather^t „ 

nam  vanona  dnp-pana,  •ecniing  in  tliii  way  two  ot 
una  gallons,  which  he  poni^  into  oos  of  the 
•Mltti  and  afterwardi  fliled  it  with  water.  Soon 
mar  the  iteam  was  gat  np  the  fin  ahecta  baoame 
Mned  lad  beantifaQy  coirugated,  and  laakad  like 

In  boileTa  imder  oar  aupervinon  we  haya  Mod 
«nda  petrolenm  Buinj  Umo  far  the  purpoaa  of 
«  Kale,  nuA  witU  the  moat  utiifaotory 


,  when  aboilra  lain „.,. 

I  daily  charRa  of  a  propar  aolwmt, 
to  the  oapadty  of  the  boiler,  will  batoond 
uioiu  than  a.  larger   ebargs   at  looget 

^a,  and  i*  leu  liksly  to  caaie  foamincand 

kmdnd  difllaulties.  An  in^ortant  matter  aoma- 
timea  ovirloobed  ia  the  used  at  regular  timei  f oi  it. 
Whan  aboat  to  pat  a  boiler  out  of  aarrioa  (or  a 
thoKiDsh  cleaning,  it  will  be  tooad  an  exceUsnt 
plan  to  let  the  boiler  coiil  aS  gmdnally  and  the 
praauie  faU  elowly  until  it  bu  reached  aboat  filb. 
when  the  aaf  ety  valre  may  b«  raised  and  tha  m 
mamdarbiowaoff.  Ban  off  tha  water  and  isauTa 
the  hand-hole  plataa,  when  tha  Kale  wUl  ba  found 
much  ealtened  and  eaaUy  detached,  whila  Oia  dapo)" 
y°  readily  be  waihed  oK  with  a  boH.  Wa  hai 
found  thia  an  eioeUent  plan  to  ponna  a*an  i 
marina  boilan  uiing  lea  water  and  depoaiting  , 
▼•IT  terraetoiT  loale,  ai  tha  Kortb  AlUntiD  orGulf 
Of  Hexico.  tllawing  down  a  boiler  batwaeo  the 
Iimita  of  high  and  low  water,  or,  in  other  wordi, 
between  the  upper  and  lower  gaum  cocka,lBoft«ii 
Tny  beneficial  and  aaaiat*  matariaSy  in  fn^g  it 
from  the  ill  effect*  of  eonm  and  other  ImpoifieB. 
If,  boweTer,  this  blowlw  down  I*  not  intvlUnntly 
done  there  is  a  probability  of  great  waste  and 
aanone  losi ;  for  In  blowing  oat  good  water  at  the 
temperature  of  the  iteam  preaanra  and  replacing  it 
by  other  water,  perbapi  of  no  batter  quality,  -•  •■— 

much  lower  temperature  of  the  feed,  thoi, 

neat  Ion  ot  beat  and  oonaaqusnt  waate  of  fuel. 
Blowing  down  a  bailer  can,  howcTer,  under  no 
circnmitances  be  depended  upon  to  thoroughly  cl«ttn 
it  and  remove  lone  fragments  of  ecale  andmudi  of 
tta  depoiit  commonlT  found.  Hiis  can  only  be  doni 
by  lyatamatio  periodical  woahingout  at  intervals  t 
bo  determined  by  tha  oircumattuioea  of  the  case.- 
Zoeemotirii. 


wlioh  detrrminea  the  oonna  and  end  of  eac^ 
animate  and  inanimate  object,  and  by  which,  iutb 
wtll-knownworda  ot  Keble, 

"  To  Ita  f  cntnl  pHa  thii  aged  world  le  bonu." 
A  main  featnra  of  tha  "  ascending,"  if  wa  may  a 
eaJI  it,  deTelopment,  the  development  from  biillt  t 
maturity,  ia  an  inorsaae  of  materia],  an  increeae  c 
activity,  and  an  increase  ot  elrBugth— ot  paiaive  e 
leaiating,  ai  well  a*  of  aativa,  strengUk ;  and  th 
main  feature  of  tha  "deMandiiig"  development 
tba  development  from  matnrf^  onwards,  ia 
leaaeninp  ol  notnial,  and  leasning  of  activity,  an 

a  leenenmjr  of  atiengu.      In  tha  i '  " •' 

'--"  lavelopni""'  ""' 


.  N  that  they  may  a 
pari  pawn,  and  the  proper  haimony  c 


ipottion 
baiDg  low 


^Tt 

tiva  ptoportiouf  of  tbasevml  itrootnresand  organ 

ed,  wfaOa  wdght,  force,  and  actmt 

_  owaied  by  gTadnal  and  w«U-adjosta 
diminntlon  ot  ■ataiul  and  of  nntritln  aetivit] 
Doling  the  time  Uiat  the  boD«t  are  beomning  light) 
and  lam  euaUa  ot  offering  lesletMiM,  the  muscli 
bacoma,  in  lika  proportioa,  lighter  and  w«aker,  an 
witha  narrowiag  range  of  MOOn ;  and  tha  aaaoGiate 
volitiODal  and  other  nerra-appaiatiit  exhibits 
oorrespoDdIng  lowering  ot  anuCT  and  foroe.  . 
time  comes  at  length  whan,  in  ^  ooarse  ot  tb 
deeomding  developmental  proeaaaea,  the  aeven 
oomponenta  ot  the  nuohina,  alowly  and  mucl^ 
thoogh  equaUy,  weakened,  fiul  to  anawer  to  on 
anotbac's  call,  wbidi  ii  alao  weakaaed,  when  tb 
nervous,  the  einnlatory,  and  the  reipiiatory  oi^ai 


of  sympathy  with,  of  feeling  and  love  for,  olbert, 
wbieh  was  beaidea  and  above  ths  mere  parental 
initinct,  and  which  was  calBulatad  to  countoact  and 
over-ride  tba  iel&ah  bant,  and  to  run  man  in  thia, 
as  in  eome  other  reapeete,  above  tha  mare  animal. 
It  was  not  to  ba  expected  that  this  good  seed  ahould 
be  without  a  blending  with  taree,  and  the  acopa  thus 
given  for  Uia  fuller  ,developm  but  of  the  phyaiological 
pEooeaaea,  gave  loope  alio  for  the  development  of 
the  pathological  proceasei,  and  enabled  the  variove 
diieuea  to  apHog  up  and  take  their  oourae,  afflict- 
ing not  man  only,  but  thoie  animals  also  wbidi 
come  under  hia  loirteriDg  or  protecting  infiuanea. 
It  may  thcretora  ba  laid  that  the  pmlangation  of 
life  into  and  tbiongh  the  perioda  of  dlMJ 
and  into  and  thioagh  the  proceaKS  o(  disease^ 
indeed,  almost,  if  not  quite,  the  very  exiatanca  of 
decay  and  dieeaae— is  the  reiult  of  hnman  loM- 
thonght  and  >ym[iathy.  In  othtr  word*,  decay  and 
disease  are,  by  civilisation,  aulntituted  tor  qaiek  -.mi 
early  death.  Without  attemptin;;  to  balance  the 
prot  and  emu  ot  this,  we  know  it  to  be  a  position 
from  which  there  ia  not,  and  ought  not  to  be,  any 
diapoiition  to  recede ;  and  if  theie  were  the  wiab, 
there  is  not  tha  posaibtlity.    The  onward  march  of 


OLD    AGE  AND  THE    CHAE0E8 

IHCIDBNTAl  TO  IT-' 

By  O.  U.  HntniBY.  M.D,,  F.R.S.,  Profeaaor  of 

Surgery  at  the  Uuivaisity  of  Cambridge. 

JLD  AGE  aoquires  a  pwdoally  increasing  inter- 
eit  ai  advancing  dviliaatiiin  enables  a  larger 
number  n(  persona  to  attain  to  it,  and  afforda  them 
■      ^'■"■■^1  means  of  enjoying  it  and  profiting  by  it. 
I  think,  too  much  accnitomed  In  our  ideas 
"le  wntk  of  development  to  the  peiioda 


0'! 


adoleecenae  and  matority 

pasmig  wondan  of  that .  „,  .„. ^ 

wonders,  for  u  nqoeitioDably  the  proceaaaa  of  de  vetop- 
ment  of  an  animal  body  are  the  most  marvelloiu, 
the  moit  inytterlou],  and  the  moat  interesting  in  the 
whole  range  of  the  phjaical  world-are  moit  fully 
damonstialed  in  the  early  periodi  of  lite.  Bot  they 
do  not  end  in  them,  or  even  when  the  body  baa 
Iwen  broiight  to  its  fully  matured  condition.  They 
"""*      --  -"-n   -^  ^j^^  orderly  manner,  though 


with  iBtacned  and  lesaening  activity, 
""iMgcm  of  life,  at  whatever  period  that  termina- 
ttM  m^  oomr.  The  march  d  dhanging  eveati  In 
IhabnMBbodr,  from  the  agaof  f^  or  flftr  to 
OM  hudmd.  li  M  legnlar.  ae  ordailT.  u  dovelop- 
wmM  ^mfh  Urn  qdek,  ud  fhenfcn  lem 
*  ^nbMidAtoadokMDaB.artnn 


opmant 

those  1         ,        _      ,  

.  ological  death  be  enviad  bj  Uie  many  sutFerei 
idar  the  protracted  and  painful  pathological  pro 
__asea  whidi  too  often  indnoe  a  ptemUiua  exUnc 
tionoflite!  The  most  diatreaaiog  part  of  medics 
duty  it  tha  bdna  called  upon  to  lAtneea,  with  Ih 
inahili^  to  aiieaLtfae  onward  couna  of  dIssaM,<uob 
for  inelanee,  an  that  of  a  slowly  but  surely  growiuj 
annoei,  beting  Iti  wbt  iuto  tha  strong  and  sturdi]< 
raaiating  frame ;  and  the  great  hope  and  aim  oi 
uadioaTetadj  ie  to  prevent  anoh  fatal  intarferancai 
with  tha  developmental  prooasses,  and  to  enabli 
these  proeaaaea  to  wnk  oat,  in  their  o 


diisolatioo.    Yet,  etrangaandpaiadoiioalaB 

eaem,  tbicsMdaalnattnl  deny  and  death, 

tba  ^yoological  prooeaset  which  bring  them  about 
do  not  appear  to  present  themselve*  in  tha  ordinar 
•oonomj  of  Natua,  bat  to  be  dependant  upon  thi 
ehellsiing  inflnmees  of  alvilisatian  for  the  oppor' 
tnoi^  to  manifsat  themaalves  and  to  continue  uieii 
work.  For tlieDeediof tboDrsL orinfantile, perio< 
ot  hel[^eBansBs  Ifatois  baa  made  a  sufBcient  pro 
vinon  in  tha  parental  ioatinct  whieh  protada  ani 

torea  tha  yotnig.    Bat  this  huts  only  to  long  ai 

requirement  for  it  exists.    It  oeuet  as  soon  oi 

young  haa  the  ability  to  help  itaelf ;  and  it  doe! 

retuinandia  not  supplemonted  by  anything  ol 

kind.     It  givea  way  before  that  itiuggle  for 

itenoe  which  is  tba  engenderer  ot  ■elBwineaa, 

dominating  over  all  other  impnlaes  and  shutting  onl 

all  heed  for  the  worn  and  weary,  for  the  feeble  and 

the  decaying.    Thasa,  being  unable  to  halpthem- 

eelvea,  are  oruthad  out  by  the  various  proTisiona 

which  Xature  makes  tor  their  deitruction.     The 

good  reault  of  this  great  seaming  evil  being  that  all 

in  the  natural,  or  piimitiva.  animal  world  ■-  --  "-  - 


T  in  the  eujayment  of,  bodily  per- 
.  lems  with  budding  life  or  full  health 
and  strength.  To  falter  ia  to  fall ;  f  orasmuoh  as  the 
Hnt  evidencea  of  weakness  and  tha  beginning  of 
decay  aireet  themaelvee  by  preventing  the  power  of 
eelf-maintenanc«  in  the  weak  and  the  decaying. 
The  same  with  disease.  It,  in  like  mannir,  atopa 
itwif .  Indeed,  it  can  acarcely  be  said  to  be  allowed 
iter  into  theporerealmotNature.  Siokauimala 
lot  there  provided  for.have  noabiding-place 
',  andaoonperiab;  sothatthereisnowaatingand 


disaaaa  will  lend  to  go  with  it.    But  il 
main  tor  forethought  and  sympathy  to  narrow  iub 

range  of  tha  evils  Ihay  have  tbemaelveB  engendered, 
or  which  havs  sprung  up  with  them  ;  and  it  ispio- 
eminently  the  noble  wou  of  our  prafession  to  eon- 
tribute  to  this— to  waad  out  and  check  the  growth 
ot  the  morbid  tares,  and  to  help  the  good  aaed  to 
grow  on  to  ite  full  harveet — to  prevent  that  is,  the 
origin,  and  to  arreat  tha  advance,  of  disease,  and  to 
give  to  the  body  the  beat  opp:iitunttiet  tor  healUi 
and  longevity.  The  first  requisite  for  longevi^ 
muitolearly  be  an  inherent  ur  inbom  qnaUty  of 
endurance,  ot  ateady  pereiateut  nutritive  force, 
which  includes  reparative  tores  and  resiatauce  to 
disturbing  aganciea,  and  a  gOMl  p^^portion  ot 
balance  between  the  several  orguu.  Knch  orgaa 
must  be  sound  in  itself,  and  its  btrength  muat  have 
a  due  relation  to  the  atreogth  of  the  other  orgaos. 
It  the  heart  and  the  digestive  lyatem  be  diapropor- 
tiunately  ttrong,  they  vrUl  overload  and  oppress  tba 
other  organs,  one  ot  which  will  soon  give  way ;  and 
as  the  strength  of  tha  hnman  liody,  like  that  ot  a 
chain,  is  to  be  measured  by  ita  wmkest  link,  one 
disproportionately  feeble  organ  endangers  Or 
deatioya  the  whole.  The  second  requisite  la  free- 
dom from  expoaure  to  the  varioua  casualties,  indis- 
cretions, and  other  caosaa  ot  disease  to  which  illness 
and  early  death  are  to  much  due.  Kow,  In  both 
theae— notably,  in  the  second— woman  haa  tha 
advantage  over  man,  and  she  coniequeutly  attaint 
to  greater  age.  Ttiat  this  snperjority  it  natentiroly 
due  to  tha  comparative  freedom  from  expoeurea  and 
to  the  greater  temperance  in  the  woman,  but  it 
partly  a  nault  of  a  stronger  or  mora  andoring 
luherent  vitality  la  ihown  by  the  fact  tfaat,  even  in 
tha  first  year  ot  life,  when  the  conditioDt  and  ex- 
posure* ot  male  and  female  infanta  are  the  tame, 
the  mortality  of  girls  is  leas  than  that  ot  buys.  A 
tomewhat  large  number  of  boya  are  bom,  but  they 
ate  more  difticnlt  to  rear  ;  so  that  the  female*  toon 
gain  the  numerical  lead,  and  maintain  it,  witb 
nlmoat  ataadHy  incieasing  ratio,  to  the  end.  Thia 
luperiority  may  be  to  tome  extent  associated  with 
the  leas  wear  uid  tear  in  the  tnuUer  machinery  ot 
the  womau'i  liame  as  compared  with  that  ot  man  ; 
ind  one  miaiit  expect  that  the  imall  parsons  in  both 
lexeswonloliTel^gartbaQthoaeot  greater  itatnie. 
rhis,  however,  tcaroelj  seemi  to  be  tha  case.  Wa 
Sod  from  our  rotume  that  the  average  height  of 
the  woman  above  tight;  It  about  fitt.  3in.,  whieh, 
lUowing  an  inch  for  the  thorteniug  incidental  to  age^ 
naket  it  to  fall  little,  it  at  all,  short  of  the  avemge 
niddle-age  atature.  The  men  also  we  And  to  be 
ift.  6in.,  which,  making  a corieaponding  allowance, 
{ives  them  a  ^ood  average  height.  It  may  alto  ha 
ibaervod,  which  we  «hould  not  htve  eipooted,  that 
he  rate  both  ot  the  pulia  and  leapitation  ia  quicker 
n  the  longer -Uved  lei:  the  avemgo  pnlie  in  tho 
vomau  over  eighty  being  78  to  79,  while  that  in 


I  73 ;  and  ti 


^apiralio. 


___, that  there  il 

lingering  fevers,  no  dettroying  caoocra, 
decrepit  frame*-  Neither  the  bird  that  tails  to 
elude  the  hawk  nor  Ifae  hawk  that  taila  to  aeize  the 
bird  can  lonjt  eontione  in  exittenee.  Thus',  in  the 
economy  of  Natm*,  death  is  iwitt,  and  comet  early, 
as  KKU,  at  leatt,  atfailore  of  strength  readers  the 
animal  unabla  to  protect,  or  provide  (or,  itself  ;  and 
man,  it  would  taam  probable,  had  no  eiemiition 
from  thii  eharpi  though,  on  the  whole,  beneficent 
law  ot  animallife.  In  early  times,  when  the  race 
wai  to  tha  phyiicaDy  ttrongest,  when  health,  and 
ibength,  and  aetivitr  were  neceitary  to  ptovide  the 
band-ta-mouth  means  of  snitentnce,  and  to  give 
datenoa,  vAod  men  and  animals  were  much  on  a 
■ilnlB  waiiiM.'or  trmt  par  in  tlils  and  many  other  leepecte,  earlr  death 
of  Hm  i^dbnla  ol  I  Malt  hava  basn  tha  common  fate,  being  brought 

'I'M—       I  ■■<  mIih    llmil  111  lllwil^wtilaii Iism  Tij  llm  limlli  iif  Mm 

—tr  k— ^  OB  br  the  hand  ot  man  himself. 

liil  —  ItOl  find  to  be  the  case  among 

'  "  "■■•  of  mankind.   Ba\  ia  maa 

■4lw  aOnotttunpiQw  s*™- 


•i,  whilo  that  in  the  man  i)  IS  to  19.  It  i>  a  pout 
>f  interest,  in  connection  with  the  inborn  or 
lereditary  quality,  .that  phthiiii  it  reportud  to  have 
ippeared  in  tome  of  the  immmliate  relative* 
-father,  mother,  biothece,  or  aidters  — ot  B2 
if  the  5O0  aged  persons  ;  in  .M  of  the  relations  ot  tha 
'M  femalea,  and  in  SI  of  thoae  ot  the  25D  males, 
u  the  reporta  of  aomu  ot  these,  it  it  itated  to  have 
iccurtcd  la  several  members  of  the  family ;  and,  in 
,  few  iiiatancai,  the  diteabe  was  nianitetled  in  both 
sther  and  mother.  It  is  evident,  therefore,  that 
he  delicacy,  or  peculiarity,  whatever  it  be,  otoon- 
titution,  which  it  aisociated  with  the  tendaocy  to 
he  ilevelopment  of  tubercle,  is  not  only  not  incom- 
latible  with  longevity,  hut  is  not  uutreqnently 
uociated  with  it.  No  other  special  peoiUiariti** 
ava  been  sbovm  in  aoificieut  numbers  to  deserve 
otioe  here.  The  greater  portion  are  reported  to 
a  of  long-lived  lamiliea,  to  have  enjoved  good 
ealth  throughout  their  lives,  to  havo  bad  good 
ppetite  and  eocd  difjettaoa,  vK^vKtst,  ^'^^'^  '^  '^■^ 
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ud  phatometrla  obwrratloiM  of  it  wen  pnbliitud 
a  tba  Jr«irAfy  JTofieo  of  Uia  B.  A.  B.,  ToLXLUI., 
—n  M3.  Doilog  ISM  It  lud  butti  obMTt«]  with 
BotomBtei  of  hU  own  oonbiTuica,  bat  onl;  Terj 
—tullv,  u  Um  Utr  wu  tMdlr  ututad  in  oui 
Bocllib  ikf.  Ur.  W.  S.  JukKin,  of  OMUtanti- 
i^la,  had,  howoTBi,  Uodlf  taksn  ap  tlie  obuna- 
iCBM,  tod,  u   an   MjUDplo   at   thu   muniSceDt 

JpOCtaniUN  Uiiinad  Iff  MtranouMi*  In  tbat  part 
tha  worid,  no  Um  than  utMn  complale  obHr- 
ndkni  w«Ta  obtained  la*t  month,  dght  of  tbem 
mng  so  oooMmitiTa  nl|ht>.  Fnu  data  that  had 
liDi  bam  MtaUidMd,  a  pariod  ot  U-09  dayi  wu 
*holat»d.  TUa  photODMrio  obMrrationi  ot  IB83 
iaa  gar*  a  limilai  pariod.  Tha  Tarutlon  in  light 
waa  ToiT  ImaaUr.  Attn  a  •fm-wiw^an  tha  ttu 
laoraaied  for  H  day,  tha  light  thmi  iucraaaad  for 
ibout  the  um*  pariod,  and,  aftar  remaiolug  ata- 
MHiaij  tor  about  i  daji,  ihowad  agmiu  a  tendano* 
» inoitaaa  foi  1}  daj,  aftu  whioh  it  dimioiahed, 
tod  than  Tsmainod  atationar;,  riilng  itaadltj  fot 
'i  dan  baton  the  maximom.  At  tbu  wai  the  lint 
mriable  itai  knowu  in  thla  oouilallation,  he  pni- 
>oaad  to  call  it  B  Pappie. 

Tha  SMiietaiT  nad  a  paper,  b*  Ur.  J.  Buem- 
lell,  Jan.,  on  "  Tranilti  ol  Jnpitar'i  lY.  SateUite." 
LttantiiMi  had  latalj  been  drawn  to  tha  appaaTanoe 
•f  IV.  ma  a  dark  apot  whan  tranaltlDB  the  duo  of 
ha  plaiHt,  and  it  might  be  worth  while  to  anbmit 
I  aanaa  ot  hia  obaenationi  of  thii  phenomenon 
nada  with  a  6ia.  nttaotor.  On  Maj  IS,  ISU,  at 
•  U  p.m.,  IV.,  and  alio  the  abadowi  ot  I.  and  II., 
nn  on  the  diao ;  IT.  appeared  aa  a  dark  apot, 
■Isioat  like  a  ihadow,  and  nearlj,  it  not  quite,  a* 
Laik  aa  tha  ahadow  of  I.  Tha  ihadow  ot  li.  waa 
u>t  to  dark,  bat  mon  like  Indian  ink,  and  not 
nora  than  ooa-third  of  the  diameter  ol  I.  On 
^sb.  37  laat,  at  10.16  p.m.,  IV.  appeared  ai  a  eery 
>laek  ipQl,  mneh  darker  and  better  deSnad  than  the 
hadow  of  I.  On  Apnl  IB.  at  7.60  p.m  ,  IV.  waa 
•baUTwl  not  far  from  tha/.  linb,  bntnot  nearly  to 
>lack  aa  on  praTiooi  oooulani,  though  two  houri 
alar  it  waa  aeen  to  be  mnoh  darker;  whilit  at 
1.15,  when  it  waa  varr  near  the  p.  limb,  it  «ru 
otrndy  ta  ha  diitiagoiahed  tram  the  planet.  Alto- 
^ather,  the  obeerralioo  eeemed  to  ootdnu  the 
tatooent  latelf  made  bj  Ifr.  Knobel,  that  IT. 
ineuad  mneh  darker  In  the  middle  of  iU  traniit 
fian  wb«a  near  either  limb  of  tha  ptaMt 

In  a  Pt"  M  "  'The  Fonnatloo  ol  Lonai  Baji," 
Ir.  a.  B.  FMl  oalled  attentiim  to  the  ahapea  of 
M  MonaiH  and  Fraoartorina,  which,  he  thoogbt, 
••mad  to  akov  that  ther  mn  the  nmaloa  of 
ireha  oBoe  oouplata,  and  Qow  probablfde- formed 
7  aame  infloanae  of  the  adjuiuing  man  which 
lad  bodilj  Tamorad  the  plain  tiom  that  lida. 
CliiMe  whu  held  that  the  baja  weia  mina  ot  oom- 
ilata  cirolaa  wen,  howanr,  mat  by  two  inaolabte 
lifflsnltiee :  lit,  aa  to  how  auoh  a  hugp  oirde  coold 
lava  betn  famed;  2nd,  bow  ao  largeaargmaiit 
onld  liate  been  ao  oomiiletelj  remoTsd  aa  tu  lean 
M>t  •  faaea  bahlod,  and  whioh,  on  tha  Tolcaiiio 
iraotbada,  appeared  to  be  impoaaible. 

In  Nboiittuig  a  velomlnona  nport  ot  the  p1a> 
Mtaij  aaetioa,  Mr.  yf.  8.  Franka,  F.B  A.8.,  aaid 
t  •oataiaad  a  enmmaij  ot  tha  work  done  by 
nembMtof  the  aeotion  daring  the  leoant  oppoa(> 
ion  of  Jnpftar.  Nofewerthao  186  tketchea  of  the 
4aa«t,mauj  of  them  coloured,  had  baen  reoeivad, 
Jkd  aotne  of  them  wera  exseedinglj  wall  done. 
:ba  nmalna  of  the  great  red  apot  bad  noaived 
'■* — "■'-  -HentioD,  and  dark  tranaita  ol  tha  3rd 


ad  lib  aalellita*  had  been  lepaatedly  noted. 
>thar  papait  wen  read,  and  a  motion  to  euabia 
aamboi  realdlug  at  a  diitanoa  to  vote  for  the 
JaotlOB  of  tha  ConnoQ  wai  nnanimooilj  agtond  to. 
lareo  nitlanian  were  eleeled  mamben,  and  Ur. 
If,  B.  Knnka  and  Mr.  'J.  E.  Qore  wen  aleeted 
woeiitaa  of  the  aoeiety. 


vxjte&h    microscopical 

SOCIETY. 

TIHE  monthly  maatiDg  ot  thii  lodetT  wa*  held 
I  at  the  hoiue  of  E.  Bartlatt,  £iq.,  H.B.C.S  , 
7D.S.,  on  tha  4th  init.  Tne  aubjaot  wai  "Tne 
laman  Lnnga  in  Diiaaie  and  Health";  on  the 
abla  waaanmtateatiag  aeriea  ot  illuetratiTe  pia- 
lantioiw.  Among  them  the  hoat  drew  attention 
t  leotian  ol  itonemaaon'a    longi,   and  langa 

■ppearancea 


SGISirTIFIG  SSWB. 

THE  deotli  ia  announced  ot  Ur.  Hobert  D. 
Kapier,  the  aeuior  partner  in  the  &nn  of 
Napier  Brol^en,  tba  famous  enginoeca,  ot  Olaa- 
^w.  David  Napier,  the  father,  waa  a  pioneer 
in  (team.  naTigation,  and  the  aoni  inherited  hia 
mechanical  in([eauity.  Bobert  haa  contributed 
many  papen  to  the  tianaaotiona  of  Taiiona 
aocietiee,  but  will,  perhnpi  be  beet  nmembered 
aa  tha  inventor  of  the  aolf -holding  brake,  and  in 
New  Bonth  WaleaaatheengiDeer  who  had  charge 
of  the  dAdging  opetatione  at  Sydney  harbour. 
Mr.  Robert  D.  Xnpier,  who  died  suddenly  on  the 
8th  inatant,  in  hie  Ujth  year,  davot«d  nearly  all 
hie  apare  time  to  meohaoical  and  physical 
problams,  and  waa  an  occoaional  contributor  to 
OUT  colnmna.  Uudeat  and  unaiaumiog,  ha  was 
highly  eeteemed  by  all  who  knew  him. 

The  death  ia  also  annoonced,  at  Gottingan,  of 
□r.  Henle,  the  diatinguiibed  anatomiat  and 
tonader  of  tha  ao-callNrKhool  of  rationaliatic 
pathology. 

The  Council  of  the  Boyal  Qeographical  Society 
an  making  arrangements  tor  holding  in  the 
Albert  HaS,  aa  exhibition  ot  articlei  used  in  tht 
teaching  of  gepgniphy.  The  exhibition  will 
probably  be  opened  soon  after  the  annual  meet- 
ing, which  will  be  held  on  June  8. 

Lectnring  laat  Friday  at  the  Boyal  Inititu- 
ticn,  Prof,  ilnrdon  Sanderaen  gave  a  ahort  his- 
tory of  cholera,  and  etnted  that  thoee  who  raaided 
in  the  wflBt  and  north  of  London  hud  little  occa- 
sion lor  fear,  cren  if  the  epidemic  did  appear  in 
tha  Enat-end,  and  he  Tentured  to  pre  <ict  that  il 
cholera  were  about  to  attack  Loadun  this  year,  it 
would  long  ago  have  been  on  the  murch. 

Dr.  Koch,  who  is  one  ot  the  representatirei  of 
Qermany  at  the  InterDational  fianitary  Confer- 
ence, recently  attended  a  mesLing  of  specialiBta 
on  the  cholera  question,  and  reiterated,  aa  the 
general  rusulle  ol  hie  reaearohee,  that  the  comma 
bauillua  munifeita  itaelt  nowhere  bnt  ia  cholmii 
cases,  and  ia  noTtir  aliaant  trom  thom. 

At  the  meeting  ot  the  Physical  Society,  held 
on  the  invitation  ot  the  local  Naturaliata'  Society 
at  Bristol,  a  note  by  Prof.  Bamaay  and  Dr.  ti. 
Young  was  read  on  Kraporation  and  Dissocia- 
tion, ia  n-hich  they  rater  to  the  relatiun  eiiltiog 
between  preaaura  and  tempeinturs  ot  certain 
disaocialing  aubatancea.  They  hope  ahortly  to 
publish  (nil  details  ot  their  eiperinenta.  Prot. 
[1.  P.  Thompson  exhibited  and  deacribed  a  model  il- 
Inatrating  the  propagation  ml  the  electro-magnetic 
wave.  The  model  coobiat*  ot  two  seta  ol 
differenUy-colcured  beads  Gied  to  the  extremities 
ot  wires,  tha  beada  being  made  by  a  mechanical 
movement  to  execute  an  approximately  har- 
monic motion  at  right  angles  to  the  wires  and 
the  moon  plane  cl  the  set.  Prof.  U.  S.  Hele- 
Shaw  exhibited  a  aell-recordingstresa  and  strain 
indicator,  deaigned  tor  one  of  Wiclcsteed'a  60-tOa 
aingle-lever  machines  erected  in  the  laboratoiy 
of  Univermty  CoUege,  Bristol.  Tha  atreae  la 
applied  by  moring  a  masa  of  a  ton  along  a  iBTer, 
which  mass  is  connected  1)y  a  coid  with  a  vertical 
cylinder  on  the  indicator.  HoriMDtal  diatanoee 
are  measuns  ot  streaa.  and  Tertiool  motions  ot 
the  pencil  indicato  strains.  The  dimenaioos  ol 
the  indications  can  be  multiplied  at  pleasure  by 
using  a  larger  wheel  tor  the  wire  connected  lo 
the  poDcil. 

The  annual  reports  of  the  Aeronautical  Society 
ot  Ureat  Britain  for  lS33  and  1SS4  have  bean 
issued  in  one  volume,  which  contains  several 
papen  otiuterest.  It  can  be  obtained  of  Hamilton 
and  Co.,  Paternoatarrow.  Ur.  Broany,  the  hon. 
sec.  of  the  Society,  will  bo  glad  to  ncetvo  com- 
municatiouB  from  those  who  are  desirous  ot 
making  a  balloon  voyage  during  the  Aeronautical 
Exhibition  at  the  Aleisadra  Palace. 


The  Rode  Lecture  will  be  delivered  at  Cam- 
bridge on  June  2  by  Mr.  G.  J.  Komanea.  The 
subject  is  "  Alind  andMution." 

At  the  April  meetings  of  the  Sin  Francisco 
Uicrcacopicol  Society,  amongst  the  objects  ex- 
hibited waa  a  section  ot  a  mHlignant  tumour  by 
the  preaident,  Dr.  S.  il.  Mouaer.  The  section 
bad  been  atoiuod  with  carmine,  and  showed  the 

■  j: — n   %.  tjiT  '"-^rn unmittakable  chaiacteristica  ol  the  round-celled 

.^!L«:  £"  ^?JJM  *i  Baiooma.  Mr.  Payiant,  who  ia  making  a  study 
-4tba  lifi-hiatory  of  Pulei  initons,  exhibited 


Undar  the  mieroaoopa  ol  lii 
raaaiactaoB  ot  Bhaffield  saw-grinder'a  lung,  the 
irifatiDn  Itdknlhe  atatl  gradoally  obliteratiug  tha 
BDg  rtfoetore  and  rendering  it  perfectly  oee- 
MaloilKeathiDg.  Magnetic  maaks  fa>  arreat  the 
IbM  an  piovided  tor  the  workmen,  bat  verj 
sldOK  won.  Mi.  B.  B.  Woodwud,  F-Q.8., 
bMNd  BuOIm  tabnaolosla;  Hr.  Stukea.F.C.S., 
r^**^^      ii—pwili  vUh  thiahanad  pleun  and 


lifting  of  twelve  elides,  each  acoompanied  by  a 
chromo -lithograph  plate,  and  a  pamphlet  giving 
an  elaborate  description  of  the  objeot.  fiamplea 
of  rich  diatomaceoui  mud  were  received  from 
Cuxhaven,  Germany,  and  various  parti  of 
America.  A  paper  on  "  Sarcoma "  waa  read  by 
Dr.  S^ridge,  and  Mr.  Banka  exhibited  a  new 
olasB  microscope  by  Mesars.  J.  W,  Queen  and 
Co.  As  a  band  microscope  and  for  pnrpOMl  of 
class  demonstration,  thia  instrument  leave*  bnt 
little  to  be  desired.  The  method  ol  lllnminaHng 
opaque  objects  is  very  ingenious.  The  objert 
slide  is  clamped  by  a  novel  spring  arraagemait 
to  the  base  ot  the  iaatrument,  and  aa  thia  baiaia 
hollowed  out  in  the  shape  of  a  parabola,  wiOi  k 
highly  polished  reflecting  anrface,  all  that  ia 
necesaary  is  to  direct  the  microscope  towardi  a 
sufficiently  strong  light,  tha  raya  ot  which  an 
then  converged  to  a  focus  upon  the  object  by  n- 
flection  from  the  parabolic  surface. 


lome  entertain,  that  tha  coloun  seen  with 
polarised  light  an  pun  and  anmixed,  ia  a 
mistake.  The  colours,  however  vivid  and 
brilliant,  are  always  a  mixture. 


lemonatnition  ot  the  clrculatian  in  the  web  ot  m 
Ircg'a  foot  and  at  some  botanical  teat  objeoti  by 
neans  of  the  cxyhydrogen  light.  The  ligUj 
janamitted  through  a  powerful  condonaur, 
loHBed  through  an  ordinary  microscope  leoa,  and 
iraa  thrown  upon  a  large  plate  of  ground  glut 
it  a  distance  ol  about  2ott.  The  image  ot  tb* 
ibject  demonatrated  coold  b«  focuaod  on  this 
ilute  with  great  .exactitude,  the  definition  even 
vith  high  powers  being  excellent,  and  the  genanl 
■Sect  atrikingly  aatistactory. 

The  conversazione  ot  the  Preaident  of  the  In- 
ititution  of  Civil  Engineers  will  be  held  in  tlie 
[ntematiooal  Inventions  Exhibition,  Sonth  Km- 
lingtcn,  on  Fridav,  June  5. 

Giperimenta  with  the  Phelps  method  ot  tete- 
^ptung  to  and  t'Om  trains  in  motion,  which 
we  described  on  p.  !o,  continue  to  be  made  with 
latiifactory  success  ;  but  we  learn  now  that  Mr, 
Sdison  has  a  method  which  dispenses  with  the 
nauUted  line  between  the  rails.     According  to 


it  each  car  I  can  catch  a  mesaage  trom  the  w 
itrung  on  poles  Sitt.  off,  and  can  fling  an  answer 
jack  to  the  wire.  It  requires  no  change  in  the 
irirea  ol  any  sort.  The  secret  of  it  is  in  ttu 
nachino  tor  tisnamitting.  When  I  was  inveotl- 
^ting  what  I  called  the  '  etherio  force'  a  few 
tears  ago,  I  accidentally  discovered  certain 
curious  propertiea  of  static  electricity.  These  I 
lave  now  applied.  The  process  is  very  inaxpen- 
live,  oa  three  men  could  equip  a  road  300  milat 
ong  lor  1.000  dola.  in  three  or  tonr  dayi.  It 
leems  certain  that  its  adoption  will  be  general, 
10  that  every  train  will  bo  ran  from  headquartoi 
ind  every  passenger  will  be  acoeaaibla  to  hii 


Iteicbemberg's  system  of  tel»rapbiog  and 
«lephoaing  on  the  same  win  simultaneously  hM. 
t  is  said,  Imen  tried  with  success  between  Madrid 
knd  Toledo. 

The  French  Association  for  the  Advancement 
>f  Science  will  this  year  meet  at  Orenoble  on 
lugust  13,  Prot.  Veriieuil  being  the  president. 

A  trunalation  hoa  been  isaued  ol  a  lecture  de- 
ivered  at  Coblentz  by  Capt.  Callenberg,  ot  the 
tbenish  Field  Artillerv.  on  the  win  ayatem 
Lon^dge'a)  of  manufacturing  guns,  in  oon- 
iluding  which  the  lecturer  said :  ''  Let  na  not, 
herefore,  like  the  English  Ordnaaoa  Committee, 
udalynpulse  the  hand  which  is  held  out  to  lead 
IS  a  step  forward  on  our  way,  but  rather  let  VM 
cake  a  trial."  Experiment  is  the  funndation  of 
irogrssB. 

Messn.  Chittenden  and  Cummina,  in  the 
Itiurican  Cliimical  Journal,  describe  their  oi- 
leriments  to  determine  the  relative  digestibility 
f  varioua  food  aubstancea.  They  used  artiflcial 
;aatric  j  nice,  prepared  with  hydrochloric  acid  and 
epain,  and  putting  tha  di^art-MJiv^  iV  >*•*-  •». 
.OH, torn  iLio>ii«VSBj-wai-i'iis5SK*V'«'3t>.*^»!™ 
a<iWn^  T«n«A.-.-N«!L.   '=''•' ■;^-'t***^.~,^K:. 


vsatsBK  vaoHAiiia  Axm  vobld  of  soeenob:  No.  i.ofts.  Vay  Sit,  itac 
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•UBLB  BTJUtS-r  IXOSIM,  An. 
9.1— Aixaouaa  Ur.  Stdlar  wfll  no  donbt 
Itr.  Holme*  (lattu  31199}  wlb  the  inbniiu- 
nqutoa,  I  iudcM  m  tuw  maMon*  of  tlia 
msntioDi,  in  thahopatliajr  mftr  prareiuafuL 
ra  tha  ninui  of  a  wiIm  ot  fflMnm*  mad* 
Willi  my  < 

lel ' — ' 

[  r  I>eoni*  P.A.  113-_ 

I  think  an;  (light  dlwrnpaDcy  inpodtioo 
SKj  be  naitniab^  rafaned  M  the  atmoiphsTg, 
hai  been  onaaiiaUy  oniteadj  ot  Ute.  Id 
obtain  laliable  meunrea  ha*  baea  a  talk  of 
>  difBooltr,  and  I  haTe  litlla  doubt  the  abore 
n  to  ooneMOD,  but  tha;  an  the  beat  I  have 
lie  to  obtain. 

lot  knaw  the  date  ol  the  maanus  of  Si  Leenlt 
1  Webb^nt  it  Tar;  probablr  ia  taken  fiom 

C'e."  IjVith  iegiLrdtoCorCaroll,lBmnot 
t  Mijr  nr;  decided  orbital    motion  haa 
tooted  either  in  diatanoa  or  angle. 

XMUMth  3.  TKrrant. 
ifoid  Honn,  PInnar. 

OHBAP  TBLBSQOPB  BIASD. 
l.]-I  TinHE  H.  Ritchie  (latter  M22S)  will 

ff»iTe  that  an;  deviation  from  the  per- 
in  the  axil  ol  the  talaaoopa  stand  will 
ata  an  inallned  floM,  a*  Vba  minor  end  ot 
■oope  will  mora  in  a  plana  panllal  to  that 
■h  tbe  aiia  tomi ;  lo  that  if  tha  flooi  weie 
tal  and  tha  axit  Indlned,  the  moremant  of 
•cope  in  azimath  would  be  inteitared  with. 
qnatorial  monnting  of  tha  Newtonian  tale- 
u  the  inconTealenaa  ot  tarotiiB  the  ajopiaoa 
ivenient  poeitionE.  ThI*  ia  remedied  in  the 
«al  matBl  bodiea  b;  oaluing  tha  top  of  the 
«  with  the  ejepiacs  and  flut  to  reToIre,  >o 
I  eyapieoe  ma;  ba  oonvanlantlf  placed  In  all 
a  ot  tha  talaaoope.  Ttae  great  convenienoe 
iring  a  atar  with  one  motioa  ot  the  teleaoope 
ya  be  obtaioed  bj  an  aquatoraal  mounting. 
ipn,  in  the  itanil  I  am  now  making  to  oairr 
■  Calver  mirror,  to  gi*e  to  the  telseoope  the 
ioni  requiiitetofollowaatar  bythehladdet 
uh  to  b?  carried  bj  the  taleaoope — the  One 
nde  to  be  Sled  to  tbe  lever  In  whleh  that 
ia  given  to  tha  taleaoope,  and  doee  to  tha 
thep^t;  the  other  for aiimath  to  be  fizad 
ait-and-loo*a  lever,  and  carried  bjanei- 
ot  that  lever  bshiod  the  post,  both  motioni 
igalated  b;  tabe*  from  tlia  twobladden 
nveideDU;  near  tha  ejapieoe.  Thne  I  her 
I  mjr  new  itaud  perfeotlj  coDveniant. 

PbiUp  TkIImio*. 


2.]- 


I  laid  n 


o^en 


lo'tm  of  Wbentitone'*  bridge,  denribedb; 
laiuua  tor  Mij  E  (which,  b;  the  bve,  ll 
adaaddeacribeiliathat  wall-kanwn  work 
etiam  and  Electricity,"  b;  F.  Qathria,  at 
t  the  187^  adition),  I  am  rather  pozzled  to 
for  the  rainn  d'Hri  ot  Uc.  J .  Edgington'e 

I  (letter  21233). 

',  howarer,  moation  that  having  often,  ai  a 
tudsntbaen  precladed  from  obtaining  na- 
vpparatui  by  the  fanoy  prioei  put  opon  anoh 

I  have  fait  it  almoat  a  duty  and  alwara  a 
'  to  point  out  the  way  to  tlie  begionar  now 
ire  or  bow  to  make  euy  pieoa  of  apparatua 
ly  really  within  tha  powen  of  an  amateur. 

thi<  reaaOD  I  wrote  the  artiolaa  on  "  Baaiat- 
lilt,"    on   the    "  CouatniEitioa  of  Spactro- 
'and  OH  tha  "Dynamo." 
Id  alto  mention  Uiat  on  eiamiaing  tha  litta 

I I  am  referred  by  Mr.  J.  Edgington,  I  And 
n  in  thia  "  chwp  "  let,  the  bridge  ia  prioed 
.  If  my  friend  willturatomyadvertiiement 
iiponuy  Sale  Column  he  will  find  I  fumiah 
lajflf,  with  contact  spring  and  ten  binding 
omplete  tor  Si.  B.  Bottona. 
ilmea,  Stanley -road,  Cuibalton. 

BHBINXAOB  OF  PAFBS. 

3.}— The  difflcultiee  refarred  to  on  p.  215 
hink,  ba  eutirely  overcome  bj  a  system  ■ — 
opted  for  manyyears  past— i.e.,  alldrawi 
inled  with  very  faiot  iinei  to  either  {th 
scale,  and  the  drawings  are  made  to  oon 
ith  these  lines.     Whatever  tl 
r  form  ot  the  paper  the  vari> 
if  ia,.  or  tin.  ia  a  matter  of  no 

drawing  and  scale  both  l>olng  ._ 

ready  and  oertaiu  means  of  oorraotion  always 
T.  P. 


00KPABI80H  OP  TISBB. 
t>] — A  Hcvuv  ot  atmoapherio  oooditiooa 
m«   operated  in  prodaomg   tha   vwiooi 

of   Ma-laval  Uiroogfaont  the   mraith  of 
bom  >  pnvalMwe  of  antiayel— '- 


r::^ 


JWIinrad  tf. 


Ctaataacm  or  Tton  u  "Lmasota.  a 


t>  Flbtwood  n»  TBS  Means  ov  Apul,  ISSL 


CalonU-    Obaem< 


19  10 
IB  II 
19     ID 


20    10    I    26      7 


S.S.E. 

S.a.E.  and  W. 

8.S.W. 

a.8.w. 


S.W.  to  8 

8.W. 
S.W.  toG 


SS.W. 

s.w. 

N.W.  to  3.W. 
8.8.W. 

S.W. 


N-E.(oW.S.W. 


Slight;  anti^dotw. 
Slight;  Butieyalone. 
Slight ;  antiqralana. 
Slight. 

Cahn. 
Calm. 

Calm. 

SLight  winds. 

Slight  winds. 

Calm. 
Fresh. 
Slight. 

Fraah. 


Strong. 
Uodetate  to  fraih. 
Fceih. 

Fredi. 

Fitsh. 

UodaiBta  to  trMh. 

Strong. 


Frash;  antioyeloDa. 
t'raah ;  antiayalone. 
Variable    aln;    antiorokwit 

moved  aoa^waid. 


Fresh  to  strong. 
Fresh. 

Bar.  tolling ;  strong  bnwM, 
Strong. 
Slight. 
Strong. 
{  Fresh  to  strong. 
Strong  to  gate ;   tteep  grs* 

Barometer  falling ;  gala. 
Freah  to  atrong. 

might. 

Slight. 
CaliD. 


Slight. 


snooeaslon  of    anticytloniu  distn 

~— I  oansad  the  intense  oold  which  has  ob 

spring  season,  and  not  nntil  the  end  of  tha 

^havaaonth-wealarly  wind*  prevailed.     Tha 


Jmdm  Paanon,  M.A.,  F.B.A.8. 


larzBXtxY  oou). 


[31356.]-"  NuMf  Dob."  (letter  21232,  p.  331), 
aka  if  tbia  alloy  has  ever  bean  used  for  imitation 
overeigns.  It  is  not  at  all  likely  to  be  anocessf  ally 
led  tor  this  purpoaa,  owing  to  its  extreme  light- 
«  a*  oomparad  with  standard  gold  ;  the  deteation 
ould  be  easy.    An  alloy  ot  plaonnm  with  a  small 


iverwan 
le  gold  I 


par,  aim  aiso  piauaum  alone, 
iioth  used  for  making  imitation 
;'and  I  have  saan  imitations  ot  most  of 
the  gold  coins  of  Bogland,  France,  Amerioa,  and 
India  made  in  this  way.  They  an  oorreot  in 
weight,  ring  fairly  wall,  and  are  praotioally  impoa- 
sibla  to  detect  nntU  the  gliding  is  worn  off.  7he 
proSt  on  tha  diSeianoe  in  valoe  of  the  metals  nied 
~  compaiad  with  gold  ll  large,  and  there  is  no  risk 
._. > 1 —  .1 —    jj  (ijgj  could  not  ba 


XVOXiUnOBT. 

_.     letter    21303,     "  PivAdamlte " 

— __  .-  japaiplaiad  wbaabeuki,  "  Wkatieaaoa 

la  than  to  anpnaa  thnt  %  fa«a  imtton,  ^aU-Ui4 

■odlutU-ltaud,  «r  oUuc  nfflgnfan^  UbntmUdti 


it  Ui«  tappoaad  Intarmedlata  tons 

I  been  a  eonneeung  link,  even  thoo^  It 
I  been  pnrpoaaly  craated. 
bjeot  of  avolntion  raonra  at  intarvala  in 
enondenoe  oolnmna,  and  aincainthafann 
it  If  usually  prasaatad  and  diacnassd,  tha 
rsj  leads  to  no  de&nite  oondusion,  but 
e  dinntants  back  to  where  thay  ceapeat- 
ttad  Jtom,  I  would  like,  with  tooi  pat- 
io present  it  to  "oars"  on  what  I  oonsidBr 
>  baaU,  though  to  some  it  may  appear  a 
I.  To  begia  with,  it  is  Decessaiy  to  daOna 
ha  rival  theories.  Svaltitian  meant  the 
ivolving  or  nntoldlog  ot  latent  quolitiet, 
riical  or  mantaL 

n  means  the  coming  or  bringing  Into 
ot  sudi  qualities  previously  non<iiitaat 
le  la  tint  sttta. 

ot  ba  ooDcaived  that  the  simplest  orgaolo 
Id  possibly  have  held  latent  within  it  the 
i  organio  charwteristics,  physical  and 
rhich  are  now  existent  between  the  amcsbk 
;  and  so  it  is  held  creation  must  have  in* 
But  admitting  ciaatlon,  it  isnotnaaasattj 
I  that  it  operafid  spasmodically  br  At*  ana 
lore  likely  its  operation  was  slow  aad 
and  tha  lluka  which  perplex  "  fta-Adam- 
'  have  bean  **  ao  in  raali^." 
1  hai  shown  how,  by  the  struggle  fn 
and  soivIvbI  of  tha  fittest,  the  ohaia  may 
1  indaflnitaly  linked  together.    Hiathsmn 
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■•  plain  uuwcr  to  the  plsia  qaMtiOD,  "How 
T''  fto.,  on  p.  1S9  u,  tlwt  meUl  headttook* 
ig  tha  p'm*  at  wood*D  one*,  and  the  intro- 
iM  <rf  ibda'Tuti,  nf  100  jean  ago,  nndarad 
«atj*e  tlu  adoption  ot  a  pUin  aUdlug  fit  bt 
B  of  aotein  inweanldj  out,  vitb  ininfBcisDt 
fla  of  baaiiog,  and  whidi,  wbrn  nmowbat 
>,  mn  alwmji  tbrown  fortbtr  off  tlM  outn 
1^  tha  •watj  meaui  nted  lot  ttsad  jine  them. 
■  to  lettsi  24239,  oalliDB  mjr  attenttoo  to  tlie 
«  qDMtion,  I  may  ramaik  that  I  do  not  uuwei 
tiiaia  to  Older,  not  pennit  Mijona  to  detannina 
ther  I  maj  write,  nor  to  chooa*  oi  veto  aoj 
aet  for  me  ;  I  can  do  all  that  for  mjMlf . 
le  paragnph  ona-thiid  down,  3rd  ooL^ji. ', 
*n  to  me  a  pun  nlf-ooDtiadiotion.  Tne  _. 
d  ^linden  an  nmid/  llidea— on*  wilti  a  toij 
t  anonnt  of  tnTene,  ttnd  the  other  with  a 
t  deal  Bton.  Ai  thaj  ua  menly  ilidsa,  they 
n^ndn  to  ba  paiaUel ;  theii  oroM  McUon  nut  j 
ticDlu,  and  namllj  i*  to,  nntU  aiUiai  a  groore 
t  or  ■  flat  filed  on  the  one  for  the  moTabla 
tatoek,  when  it  oeana  to  ba  ft  ojlindw.    It 


m  wm  Hiea  in  nwer  cbib,  ana  UKUjg  a  piam 
:wftt  «  p«Ir  of  eonnter-Dala  would  tetmalj 
iHathanawnw,  idu  tome  meant  of  aettlna 
ri^  I  am  qnita  nadj  to  kgne  with  "  Tnloan  " 
p.  336)  that  a  onttei  of,  a*j,  66°  «an  be  oasd 

aejiindat  to  ent  toj  parooular  nnmber  ot 
nqoired ;  but  that  ii  a  rerj  different  thing 
1  iqiDg  Uutt  the  nralttni  thread  will  ba  of  the 
•  a^ll^  whether  tingle,  donbia,  or  of  an;  other 
dwr  of  thnadi  on  iome  other  diameto'.  No 
It  •  nt  of  ootten  might  be  n»de  tmd  luad  and 
Ntd  kept  U  it  wen  worth  while ;  bnt  in  thla 
eettbarwonld  ba  like  toothed-wheel  onttiiiK 
I — fii., «  Mt  f(»  saoh  nnse.  and  difforant  tool* 
Hhnat  numben  of  thrMidi,  and,  wont  of  all, 
'  diffueut  mitten  for  mob  low  nnmben  of 
ad*  M  an  •m  mad  (oi  nnwi. 
I  maibneat  tMentl;  made  inrpriMd  n 
idilkadlriitnaeaof  the  dittortlon  in  ontt 
mUtj  U^-pitohed  asnw  with  a  oatter. 
■f  B>  wM  aeinowkdp  tbe  foot  h«M  u 


msa   SOBSW-TSBBADS  WITH   A 
BBVOIiVINO  CUTTBB. 

4882.1— It  may  ba  of  intonwt  to  ms; 

I  in  whirh  the  abora  plan  is  uaad.  The  fint 
lae*  I  fonnd  in  an  artwls  on  aerew- catting  in 
Sri*iUiJlt  American,  whnsin  the  method  wai 
to  ba  the  Invention  of  Hr.  Harton,  and  to  be 
IjUu  in  hii  wall- known  jaw  chadi. 
■hu  Boea  alio,  in  a  book  whicb,  1  belinre, 
•MMnd  In  the  Sdeniific  Amenean,  ■tat«ilhat 
uiaaOompanj  uae  it  in  making  their  tapa. 
^,  liiaa  1*  Col.  DDmbteton'a  (crew-ohaiar, 
B  ha»  baai  deeontwd  and  tavonrably  oam> 
~'  —  fa  tbna  eolnmoi. 

■tioa  of  the  tnutworthiaaii  of  J 
umpra^Btl  mm,  Inutjiefezl 
mwbieUllttiatthodmpp—ntoi 


rss^r 


will  again  tnnl 


I    (Oft 

.  tdeH- 

bantion  and  dare,  and  may  be  itopped  at  a  given 
point  with  the  ntmoat  eiaotitude.  Saoondlr,  the 
thraad  maybe  cnt  to  ita  full  depth  at  one  trip ;  and 
tbiidly.  nnoe  tha  ttnin  of  the  ant  ii  not  borne  bj 
the  •Ude-iett,  the  poaeuor  of  a  b'ght  or  orna- 
mental lathe  it  enabled  to  petfoim  lonw-cnttlDg 
which  he  would  not  Tentuxe  npon  with  a  Used 

"J.  E.  F.'i"  tketcbet  on  p.  337  do  not  go 
tar  enough.  The  cutter  in  Fig.  1  may  be  oom- 
pared  to  a  veatel  nnder  wil,  and  "telchiog 
whers  the  pointy"  while  in  Fig.  3  the  U  drifting 
bodilT  to  leeward.  Than  ahoold  have  been  a 
fOQTUk  Fig.,  abowing  that,  whan  tail  it  made  (or, 
in  other  wcsdt,  wbw  the  ohange  whaab  an  pnt 
into  gear)  on  Fig.  3.  tha  entter  (veil  oi  tool) 
_,..        ._  .    -ai  U,  qm  Una  ot  h«t  ketl,  and,  at  in 

Fabai. 


OTTTTINa  aCBBW-TSBBADB. 

[24263.]— Sktkui,  valuable  latten  have  been 
given  to  ni  in  our  nnmber  for  llay  IG.  We  are  all 
anxioal  not  to  oooupy  Talnable  tpaoe  In  mere 
T«tbal  ditpntatlon,  jat  toma  of  ni  teem  to  be 
writing  about  one  thug,  and  toma  about  another. 

Wiir"YaloBn"  kindly  nooniideT  hit  diagram 
and  hit  terminologj  f  Xfnleea  we  ttart  with  olear 
and  diitinotive  terma  tor  the  thingt  abont  which 
ws  are  writing,  wa  are  tore  to  gtt  into  oontnaian. 
"Vuleau'a"  diagram  of  a  double- threaded  aonw 
(p.  236,  col.  2)  aeema  to  me  to  ahow  a  onttai  with 
ito  aiit  *et  at  a  horizontal  angle  to  the  Iathe<axii. 
Thii  It  not  what  I  have  propoaed.  A  revolving 
outter,  with  itt  txit  trimmed  m  the  plana  ot  the 
lathe-aia,beooiae«abavel  wheel;  thit  ital* — '- 

ot  a  COD*,  and.  at  a  certain  angle,  tb«  tide  „  

Done  mna  parallel  to  tha  lathe-azit.  If  tha  ontlac- 
azie  ba  farimBad  additionally  in  a  plana  parallel  f 
the  plana  ol  the  latha-azit,  tha  enttet  becosica 
akaw  bavel  wheel,  and  hyparboloidal  anrlaoa*  ooil_ 
into  tha  qnattion.  I  wiU  not  now  atk  whether  a 
Tectaognlar  helixoid— i.<.,  a  tqnan-thraad  tc»w 
— (urticaeonld  begronnd  np  b;  a  tkew  beval  wheal, 
at  the  object  oT  thit  bttar  it  uenly  to  g^ 
aooarata  drSniUon  of  the  topic*  which  mop  np. 

"Hadah"  teadt  a  clear  letter  and  "Oanmoce't" 
diagram,  F^.  2  (p.  236,  col.  2),  perfectly  thowi  what 
it  fi  that  I  have  propoiad.  I  merely  add  that 
hi*  line  A  B  i*  my  hypothennial  line,  which,  nodtl 
theinflnenoe  of  the  travene.  It  trantformcd  Into 
tht  helix  :  and  that  hi*  cntter^axi*,  C  S,  repretent* 
tha  line  which,  nnder  tha  inflaenaB  <u  therevo- 
Intion,  it  trauatonned  into  tht  normal  Mix.  In 
"Canmore't"  text  (par.  2)  he  give*  a  deacription 
of  hit  diagram  which,  till  wb  come  to  tha  bracket, 
I  alto  adopt ;  bat  to  hii  conoluding  teoteaoe  thouC 
the  ihapa  of  the  lactlou  I  demur  alLogether.  "  Can- 
mon'a"  oouolaiiou  doaa  not  eeem  to  follow  from 
fala  premiaet,  and  hit  Fig.  3  doet  not  teem  to 
repiaasnt  the  normal  tecUon  which  he  rsten  to.  I 
lay  that  Iheri  u  no  difference  in  ibelraceru  cut  of  art 
angular  ooint  tool,  tehethir  _fixed  ar  revelping,  to 
long  at  the  tool  eltart  ilulf.  In  order  that  the  tool 
clear  ittalt,  itt  plane  ol  revoluUon  muii  lA  tiltaA  to 


alre^y  referred  [^^  190,  No.  IfiiSv!  If  tha  tZ! 
volring  entter  ba  not  acauatalf  tiltad  tO'the  hno- 
thanuMl  Una  it  cannot  oleac  itaeU,  and  it  onn  a 
groove  mon  or  leti  D'.ehapad,  the  lidat  of  tha  thread 
Ming  thaiefon  left  hollow.  The  ignare-thnMl 
taew-anrfaoea  an  rectangular  fcjIJjniijj ;  and  Iha  ' 
revolvingtquan-  tool,  if  uted  with  thaie,  w  oold  laava 
a  V'lh^ied  defoimatiou  of  the  gxoovB-  With  other 
thnadi — thoia  which  are  ronnaed  or  angnlar — the 
clearance  It  amply  a  queation  of  mon  or  Ibh  latanl 
Burvatnn  or  latent  angle.  Feihap*  4hoea  iiiiiliiii 
to  whom  I  have  tailed  to  make  thit  eUar  wHI  ra- 
pen**  "  Hadah'*  "  lettet  at  pag*  235. 

Tha  ihapei  atnimed  by  ua  tnrtaoe  of  a  lady*! 
fan  at  it  it  opened  out  or  cloaad  Dp  will  bring  home 
totbaejetheanrfacatanoeda  retungular  htHaoa. 
Upon  a  tqnan  toiew>thread  then  an  two  noh 
mrfaeai^  ona  right- handed  tha  other  left-haadad. 
If  then  mntt  ba,  tbaonlioallT,  deformation  of  the 
etraight  genersting  linet  whioh  detarmi  ne  tha  tea- 
tionot  tha  angnlar  thread,  the  tide*  of  thegNOva 
would  baroondedinataadot  hollowed,  atin*^C*n- 
uon't"  figure.  They  would,  in  faot,  ba  tida 
area  of  an  allipu  to  flat  at  to  ba  indlMingnlthabU 
from  ttraight  finei. 

Two  of  my  old  faHnrea  in  the  way  ot  model 
■oraw-notea  that  I  had  at  hand  I  have  potted  to 
"Tulean,"  and  hav«  aiked  him  to  report  upon 
their  tcrew'thraadi.  They  wan  ont  with  a  in- 
volving point  tool. 
Feihapt  "Canmon"  wiIlraoon*lderIiIiFig.3,and 


i  or  thitftd.  and  d 


which  I  have  ventured  to  demur  to. 
Something  mora  on  the  dateett  inherent  in  cbatan 
would  alio  be  aceeptable.  Than  Ii  no  lubjeot  ot 
neater  intereat  or  iraportanoe  to  the  readen  of  tiia 
SvouBH  Mkchavio  than  that  of  "  outting  ionW" 

A*  to  nomenalatnxa— tha  following  ii  wbat  X 
undeialand  by  tinna  of  tha  term*.  SrmD  I*  tM*d  itt 
the  Ironmonger'*  *«nte.  A  irta-llirfd  It  not "  » 
tcnw,"  bnt  the  thread  or  helicoidal  pcojaDtion  apoa 
""■temof tha*eraw.    Ai ' ""■ — 

iw-thxtad  noc  a  (crew. 

n*  lemw  or  aorew-btdt,  to 
BDrew**tem,    tenw-tlmad  ot  unwi,  au 
gtoove  or  ^«ovi^  whan  we  ratpeotlTaly  m 
thing*,  wa  thaU  m  f  ntnn  have  no  auu  oc 
at  recent  latten  bava  needed.    Bj  "*t*r. ... 
of  tcnw-threadt  1  mean  tha  leefannlng  ot  a 
thread*  and  *cxew-groov«t  in  variont  dliea 

leicribiogMUiata  aeeUoii*.   By  *'*ti**o- 

ot  tha  angle*,  tectional  area*,  and  aolid  oootatit*  at 
the  groove*  ud  tbtaad*  prodn**d  by  tool*  oonkd 
to  varion*  form*  *nd  then  tilted,  rotated,  or  akawad 
at  vailon*  *ngle*  to  the  tnvene  Hne. 

SMtnible  ihrtad  mean*  a  thnad  of  tuah  thap* 
that  tha  nut  or  oonnteipart  tcnw  will  go  on 
equally  well  each  way. 
A  tynmilrieal  thread  It  the  nme  thing  a*  a 
revenibte"  thread,  bnt  named  from  a  onanat 
atandpoint.  "Yaloan"  define*  a  "reverAla" 
thread  a*  having  "  itea^aleectian  bl*aatadthraa|h- 
ont  by  a  radiui  cutliDg  It*  apas  on  tka  eantn  ot II* 
enmmit."  I  ihonld  uva  deflnad  it  a*  "  btt»et*J 
throughout  by  the  reotaagnlar  bdixotd." 

Omnhr-ierea  meana  •omtitna*  tha  nnt,  and 
*ometImFt  the  bolt,  aooording  to  whldi  it  lb* 
oonntrapait.    Them  will  aUo  be  cnMtfr-blnmf  and 

. m..  — -iter-ecrew  may  or  may 

I   aeotlon  ae   &»  aerew. 

wooden  aoutrter-Onkd 

muoh  larger  than  the  Iron  Oread  to  whiok  It  i* 
oppotad.  Bat  tha  thnad  mrtaoa*  ehonld  match^ 
and  oonnter-timadi,  though  vnlike  each  other, 
may  be  revmible.  The  wopenMto  fcx  wind- 
ootoing  uiut  be  reatrained ;  nt  a*  the  ndnd  dl(- 
oiadnalaa,  tomntttbepen,  if  our  notloaw  an  to  be 
ditnnted  without  oonf  oaion. 
Abnormal  taemi  a  confnting  term  when  applied 
MBaw-thmidt,  at  we  mutt  nta  the  term  nwmiU 

ni*  eot  given  by  the  enttlng  taoe  of  a  tool  whan 
handled  in  varioni  way*  It  a  oomplioatad  and  difB- 
oult  mbjeot  by  equation-mooged^g,  bnt  ii  ilmpla 
aoough  when  etiMled  eEpuimantally.  It  thtourii 
an  opening  in  a  window  abutter  tunJight  be  lit  In, 
andapenny-piaoebaheld  ioa*tathiowit**hadow 
npon  a  aoraen  placed  at  >^bt  anglea  to  the  path  of 
the  nyt,  we  can  raalita  aU  tha  onaug**  of  form  ia 
the  ont  by  mean*  ot  thi*  *imple  projection  apiiara< 
tu*.  Whan  the  penny  i*  held  at  right  anglea  to 
tha  nya,  it  caeti  a  tucular  ihadow  the  tlie  of  the. 
penny.  U  held  parallel  to  tha  nyt,  it  oattt  a 
ttraight  line  thadow  a*  broad  ai  tha  peony  i*  tUek, 
and  ae  long  at  tha  diameter  of  tha  penny.  It  tha 
penny  be  tilted,  one  diameter  it  thortened,  and  the 
ahadow  become*  an  ellipae— //ui  tba  proj*atioa 
form  of  the  tbioknaa*  ol  the  rim  of  the  penny- th« 

iuor  axi*  alwayi  being  theooiinaot  tha  tilt. 

Bnt  then  it  no  manipnlatioa  by  which  bott 
diameton  at  the  ibadow  ean  be  ■hortaned.  w  "- 
thieknaa*  loaawaA.   'Yto'Hsc:i«i 


the  hypothennaal  lino  which  deterounat  tha  nke  ot\ to  <Mlt  a,  AiaAnw  \*xvtt,  <n  ^^'■^iJ^^^ 
thathnad.  ThathraadiarfBoeaaltomTukteikftii\ffii»a«tet>li».<i^  V*m-1-  ^'  ^^ia^^iTk, 
heliidd*  having  a  oertain  latar«laiB^ttdaa&^^\M  «{«&,'««  «a  \nn«A>*n'  <i«^  **^''>*' 
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ollha  diadow  to  wiy  ertant  md  withait  dlmlniili- 

in  thefinrtcMcttiepiojMstiaii  giTNeUiptle  mo- 
tiona  of  ttw  mlindca  bj  duniDotian  of  c ' — * 


*  tiwWKthowduii'u  tluMcant  ^  Um  U 

>  •badoiT  li,  in  one  caw,  almyithe 


wiBthowdu 

^t  Um  (b).  . 

MUM  langUk ;  in  tha  othai  it  ma;  Iw  lenrthMiad  out 
inflidMj. 

If,  now,  llie  peonj  be  lepUoed  hj  %  raTolTuts 
«qttoT  aUwdkd  to  the  tool  oanlue  of  a  pUuer,  and 
Vfim  tLB  planar  bed  beneath  t&era  be  a  ilab  ot 
wood,  we  liaT*  onlj  to  lower  the  nroliiiig  cottar 
in  Mdar  to  make  a  ont  into  tha  alab.  One  waj  thia 
cotwDIboaiegmentof  thedieledeiaribad  l^ths 
ter^ring  enttor,  whan  ptojeeted  aloiiB  tho  line  of 
Ui  Bxia,  and  tha  other  way  a  proflle  of  tha  oottar 
whan  pTOjMtad  at  right  anfElcia  to  ita  azla.  Ihe 
<Upth  of  the  aegmantaTent  wul  rapiaiant  the  depth 
to  wUdi  the  rerolvlng  cutter  hai  been  lowend. 
Nowttediadowttiiombr  the  ravolnng  ontter  Ii 
a  ^Undw  whote  aeotion  ia  the  flsure  npon  the 
amaen— i^.,  tha  projeotioa.farm  (Ht  the  Qted  or 
imtiHed  cfnle,  pint  tbe  proieotioD-foim  of  the 
outtiDg-odn  of  tba  tool.  Bf  now  pottiiiff  the 
plane^bea  in  alow  motion  parallel  to  the  line  of 
projeotlon^  tin  interetpt  of  the  projectaon-fom  of 
the  rerolTuig  onttar  beoomei  th«  nranud  aaetion  ol 
that  aagment  of  thii  c^lindai-apaoe  wbidi  appean 
aa  the  traToiM-oDt.  If  the  oatter-azii  be  puallel 
to  tha  ImTerae-line,  the  nonnal  aeatioa  of  the 
tiBieiae  out  wQl  be  a  aegment  of  a  tdnmlar  cylinder. 
If  the  ontter-azi*  bo  at  an  angle  with  the  traTerae> 
Una,  tha  normal  aection  will  be  that  of  an  ellipliB 
«;lliider  whoee  ihort  nail  ia  on  tha  line  at  tilt.  The 
long  aila  of  tha  elliptic  aection  will  alwa;!  be  the 
■^'n""*f'  of  the  reTolving  ontter,  and  the  ihort 
axil  will  alwv*  I»  t^*  ooaioe  of  the  angle  Uiroaeh 
which  the  plane  of  rotation  haa  bean  tated.  It  will 
fee  reoollerted  that  the  thickaaaa  of  the  rim  of  the 
pentiT  added  ita  proJsotioD-outline  to  that  of  the 
fitted  eiide.  Now,  when  the  oattor-axia  ia  parallel 
to  the  tiaTane-line,  the  profile  of  tha  ontter- 
iaot  ia  of  no  account ;  but  in  all  otlier 
caaeathe  ptojeotioo-tonn  of  ita  profile  lua  to  be 
intarpoaad  between  two  arce  of  ub  elliptie  onrre 
derimd  from  the  proleatioD-fonn  of  the  drola. 
With  amall  onta,  aaoh  ai  thoae  naed  ia  abapiog 
MM  w-threada  and  in  moet  ornamental  work,  the  pro- 
jeotioD-fonn  of  the  eattiog  edge  of  the  tool  oonati- 
tnte*  a  my  large  factor  in  the  reinltiDg  aham,  and 
an  endliaa  Tariaty  of  beantiful  forma  may  ba  pro- 
duced I7  Taiying  the  profile  of  the  cutting  edge 
and  iti  relation  to  Iha  liaTena-lIne. 

Hie  aaaond  primary  element  to  which  I  briefly 
rvterred  at  page  190  ia  exemplified  by  tilting  iht 
terteH  on  wniim  the  projeelion-foTin  <rf  the  oojeot 
ia  reoelTed.  Here,  theie  cornea  into  action  a  new 
aat  of  variationf,  whioh,  for  the  puipoie  of  geo- 
metrioal  analyaia,  muat  be  looked  at  apart  from 
tiuNO  dne  to  the  tilting  of  tha  rerolTiDg-oatter- 
plane.  Thia  tDtiDg  of  the  aoreen  doce  not  alter  the 
form  of  the  oylinder  of  ihadow  whioh  ia  projected  1 
it  only  variea  the  direction  in  which  the  ahadow  ia 
oat,  md  in  that  way  altera  the  form  of  tha  aection. 
By  appropriate  chnckiog  of  the  aUb  upon  the 
pAnei  bed  theae  eSiicta  may  all  be  aitpenmpoaed 
upon  thoM  produoed  by  rotating  or  tilting  the 
ontteraxia.  u  a  eras*  notion  of  the  ontlor-aune 
along  the  tool  alide  becombinad  with  tha  rectangu- 
lar monment  of  the  pUoer-bed— the  outtcr-pluu 
bang  rototed  to  the  hypothenneal  line— aU  the 
pbanonana  of  acrew-eutting  can  be  atndiad  upon 
the  flat,  ai  I  have  already  indicated  (pigel90]. 
And  one  oomponeot  after  another  can  be  put  into 
the  leanltant.  On  rotating  the  outter-piane  at 
Tarioua  anglaa  athwart  it*  travena-lina  we  aee  the 
^tatsal  elupea  gradually  lubatitated  lot  the  pro- 
file of  the  traTcree-cnt. 

b  catting  Borew-grooTea  upon  cylindera  we  bring 
in  our  third  factor,  i.e.,  lAe  h^uoidal  eharacter. 
£aeh  particular  acraw-thiead  ia  an  ontramtormabla 
geometric  entity,  joat  as  ia  the  aphare  ol  each  par- 
tienlar  radiua.    Oue  acrew-thread  can  no  more  be 


a  tiuuf  armed  into  a  apharioal 
■urtaoe  of  any  other  radina  or  into  a  i^aao.  So 
long  aa  thia  temaini,  ao  long  wiil  the  aoraw-lhrtttd 
retain  ita  heliooldity.  The  fact  that  the  pitch  of 
every  aerew-fiiread  increaie*  towatd*  infinitr  at  the 
atit  makei  it  not  poaaible  for  any  one  hypothaniiaal 
Hne  to  meet  aimultaneoualy  the  rake  oj  concentric 
portlona  of  acrew-thread ;  bnt  in  eqoal  atep  with 
the  IncrsBH  of  curratnre  and  the  adrance  of 
heliooidi^  there  cornea  an  alteration  in  the  outline 
of  "the  Intercept"  of  the  pTOJ«otion-tDnn  of  the 
reTolTing  cntter.  In  aubabtnUug  the  oylinder  for 
the  flat  alab  »a  hare,  in  tact,  tilted  mr  wtmh.  The 
flat  alab  intercepted  a  atinight-Ilna  aagment  of 
the  projection-torTn  ;  the  cylfiider  internpta  only 
a  dfonlBr  aagment,  and  ita  interoept,  tMtalora, 
doMOotjittohigh  np  tha  ahooldan  of  the  ootte- 
^iireie,  AgtIi«beUcaidi^Mnd  <ite  onrTatuftf  ipofeiee 
fodomtba  iatantpt  shorten  and  fall  away  from 
*o»jmtio/lbMt  portion  ot  tha  ootter-drcle  whiob 
^^i^ag  tha  gtoore.  Tbaeton,  the  queatiooii 
«w  »f  Sagrei,.     To  cut   .    «>«i-.Ui«id    which 


i  the  lact  limiti  of  theoretical  aoenracy 
tlcabla.  With  a  fixed  aoew-tool  tha 
I  may  be  made  a  true  conaterpart  of  the 
ut  it  ii  only  the  edge  of  ita  oroai-aectloD 

cat.  If  the  apiral  baae  were  to  fit  tha 
a  true  oonnterpait,  there  would  be  no 

the  edgea  of  the  aection  would  fail  to 


ig  to  the  proj  action -tonn  giren  by  the 
larallel  light  aa  the  guide  for  the  atareo- 
inr  cut,  we  maat  give  further  coniidaia- 
le  inflnenoe  of  cntting-adge  npon  tha 
-form.  If  tha  ontting  ndea  meet  at  an 
0°,  and  we  take  the  extreme  ease  of  a 
led  ijrindla-ahaped  rerolTlng  onttar- 
aettle  the  ease  out  of  which  thia  dlacua- 
and  may  alio  refer  Tery  briefly  to  the 
:•!._      Jiow.  u  the  profile  projec- 


Hera  tha  cotine  i 


that  the  edgea  of  the  pTojeetioii  cinJe 
ont  elliptioaUy,  and  cut  away  the  ebaight 
a  proSb  onbl  they  are  obliteratad  by  a 
gtoore  whiah,  at  the  limit,  beeomaa  a 
t  a  circle.  It  la  obvion*  that  thia  oblitara- 
mctoaeh  mom  Ta{HdIy  with  the  fiat  alab 
the  rerohtng  tyUnder. 
«  before  ahown,  tht  normal  helix  ia  the 
leaoroeaa  giTen  number  of  thread-tnma. 
,  the  aection  given  by  iAi  normal  hilixaid 
Hon  wiUi  the  ahorteet  hue  line.  If  alao 
altitude  remain  oonatant,  It  toUowa  that 
1  aection  wQl  have  the  amalleit  angla,  the 
lea,  and  the  leaat  area,  aa  well  aa  the 
laaa  line.  The  narrowest  part  of  the 
DTB  muat,  therefore,  be  ita  rwrraalMectien, 
t/it  cut.  All  other  croaainga  mast  be 
L  it  ao,  the  tool  will  clear  itaelt  ao  long 
lal  anglaa  of  the  aidoa  are  inffinieat  to 
ranee  when  the  cutter-plane  ia  tilted  to 
lennaal  line  which  deteiminea  the  rako 
lad.  Thialilt  must  be  in  a  plane  parallel 
e  axia.  Jamea  Sdmunda. 

-atreet,  Bond-atreet,  W. 

OBAHE  AXLBS. 

—Your  correapendent  "LooomotiTo" 
age  335,  ia  correct  in  alating  that  the 
n  break  acmaa  the  weba,  throngh  the 
efihro  running  in  the  wrong  direotion.  It 
t  mods-ot  forging  orank  ailea  ia  oairsct, 
ey  T«qaire  hooping,  which  muat  eubance 
lonridorably,  afaotbe  weJghlf    Tbt—  "  - 


the  harmonio  aoala  the  middle  intamlwnldlm^ 
been  the  amalleat  of  the  tbna,  and,  ncMOW.W 
final  note  E  would  have  KKmdedflat.  B^iaM, 

baimonio},  he  wonld  find  it  vmt  diWwiH  togb* 
Om phiaee  <n  thaae  harmonie  mSaa— lmpo«Wal» 
doaoMtwM.  ItmaTbetebenoladatfiAMtt* 
cadanoe  in  qneation  u  niad  foe  the  poipoea  mwe 
deaoribed  (to  a  baimoniaed  ^ace),  fly  fl*«  •■» 
notaa  an  ginn  abtott  iNtunaiAr  irinunt  aaacaa- 
paniment.  The  preceding  ehord  having  bekogad 
to  the  key  of  G,  fte  harmony  ia  dK^pad  witflftaB 
U  raaohed,  along  with  wb&h  it  eomae  IxiUlyfi 

.rf..'-    _lff.     *h>     ■■lumnnn     ^OTd"      td     C.     Ha 


FAKAPFIH-OXZ.  Z.&1CPB. 
[2(266.1—1  HAD  no  intantioD  of  tnnhKBg  jn 
again  on  thia  inbja<A,  bnt  for  J.  Hughe*'*  Mht 
(24209,  page  213).  My  greataat  da«n  wMh 
MtabliabUe  fact  that  there  waa  not  tha  dMn 
attached  to  paraffin  lamp*  which  ini^t  be  interna 
from  what  Sir  F.  Abel  aaid,  and  what  i*  — — "^ 


to  exiat.  I  want  throogh  evay  Mta 
'cen  recently  pubUihed  in  onn  oi^flfc 
qucatioD  up  to  my  time  of  writing,  and  wiridawi 
myaelf  tree  toctiticiae  any  donbUoI  aiauitiuH.Na 
toadd,  in  return,  what  I  oould  for  the  btoMtt 
anyone,  and  cannot,  therefore,  eoDaider  J".  Hu^aA 
opening  remark*  in  hii  laat  to  be  quite  ont  of  jhM 
and  uncalled  for. 


__  thia  daas  of  bydrocarbona,  luid,  aa  aaeb,  itm 
waa  I  wrong  in  racommending  it  in  piefeieuM  U 


rank  aileE  with  t 


I  flbn 


I  the  aeveral  direatioDS  a*  beat  auited  _  _ 
arioui  atraina  whilit  in  motion,  patented 
I.  Ltone;  and    Ltwaon,  Rwhdale-road, 


—lit  the  acala  of  equal  temperament  a 
a.  of  course,  Juat  the  bait  of  a  whole- tone 

In  the  harmonio  icalo  it  is  greater  than 
u  the  natural  or  melodic  acole  it  ia  leaa, 

in  the  former  being  balow  the  fiata,  and 
ar  above  them.  Ou  the  aiaumplion  that 
)nic  aoale  ia  tha  only  correct  one,  thia 
oaition  of  the  ebarpi  and  flita  in  tha 
cale  hii  been  pointed  to  as  one  of  ita 
liat  it  ia  by  no  meana  crroneoua^a 
own  by  a  simple  mosioal  teat.  Tht 
romatic  cadence,  or  phrasa  of  foni 
at  uie  in  music,  by  meana  ol  whioh 
D  ii  effected  from  any  key  into  the  key  ol 
of  its  leale.  It  ia  moat  ganatallj  uaed 
lelody  hae  modulated  into  the  key  of  the 
it  in  which  it  began— to  load  it  back  into 
tl  key.    Thus,  a  melody  which  1 

C,  and  ha*  modulated  into  tliat 
0  the  key  of  C  by  tha  phrue  oonaistiog 
B«Q,  F  sharp,  F,  and  E.  Qf  the  inteiTaii 
these  BucoeasiTe  notes,  ouly  two  (Q— 
ai  F— E}  are  true  semitones  ;  they  belong 
ly  to  the  ■eale*  of  6  and  C.  Thi  ' '  " 
f  aharp— P]  ianot  a  semitone,  am: 
lyscafo.  Whether  it  ii  more  or  li 
a  nay  be  determined  by  the  following 
it :— Let  B  praotiasd  aingei  or  vioUniac 
ly  the  cadenco in  question  isilhoui  aceom- 
It  will  be  obaeiTed,  and  he  will  himaelt 
it  be  make*  the  Snt  and  third  iDlarval* 
emitonea)  narrower  than  tba  middle  one. 
Ikil  naturally,  and  almoat  unavoidably,  if 
la  beat  to  give  the  notes  in  tone.    Thia 


riti  the   ■ 


.  analilua.    l^a^ 

lu,  »  »  »>D>-i— >B  —  ■ '  "'•  argnmmA  ■ 

^.,.  the  "Silbai"  a  domestic  lamp?— jndltBltai 
upon  this  lamp  because  P.  Ward  aays,  in  laltK 
21127,pege  160,  that  hi*"Silber"  had  blo»  •! 
aeveral  time*.  In  replytothis.I  gavemympariawe 
of  tha  Silber  lamp,  aU  nuder  moat  dangMtaa 
cironmataoces ;  as,  for  iDstanae,  aome  yaai*  ■■■^ 
before  I  fitted  myaelf  up  with  the  lune-li^  I 
worked  three  or  font  magic  lantanu,  wito  tha 
Silber  lampe.  They  were  the  best  lantern*  in  Its 
market,  mahogany  bodies  tin  lined.  I  have  had 
the  Silber  lamp  shut  np  in  these,  hour*  at  a  tio^  a 
full  blaia,  and  the  internal  heat  has  been  so  giatf 
as  to  bum  and  dry  up  all  the  j  upan  on  the  lantMB 
tops,  make  the  solder  run,  acorch  the  timber,  aal 
Otaok,  at  various  times,  thice  best  41in.  condeasBI. 
Yet  with  all  this  accumulated  heat,  and  in  WA 
close  qosJrters,  my  metal  containers,  too  hot  asw 
to  handle,  never  troubled  me  or  gave  way  in  Ik* 
least.  There  la  no  Eaglilh  domeacio  lamp  I  sboald 
think  ever  burned  under  anch  aevere  eonditians  u 
these  ;  where  would  a  gUai  container  han  baaa 
under  such  conditiona  f 
Tlien,  again,  J,  Hnghe*  says,  "  Wtula  oomb*ln| 
[*  assertions,  I  go  out  ol  my  way  to  prore  Ua 
right,  bv  admitting  the  Bdvisablli^ of  nsingasiB 
washer,''  £e.  New.IdaDy  thia,  and  protest  agsial 
hia  atyle  of  miaeoaatrning  my  words  to  boUai  if 
hi*  own  ideaa.  What  I  wrole  was,  "  Even  il  tlMa 
were  poutive  danger  in  nstog  metal  oontainen,  tht 
intarpodtion  of  a  washer  of  cotk  betwes  m 
burner  and  container  would  effectually  prevent  tha 
heat  Irom  descending."  How  far  thi*  gtwa  tojans 
his  theory  right,  or  to  strengthen  it  in  any  way.I 
will  leave  others  to  judge.  Then,  again,  be  aafl) 
"AU  tha  replies  (except  Col.  Shakeapeai'a)  ha» 
been  partionlar  and  interestiug,  advocating,  aa  thaf 
■peeial  lamp  or  oil."  How  tar  CeL 
haTat 


Shakespear  b 


strengthened  i.  Hnghea'a  theay 


and,  nnauy,  is  i\  ngnt  xa  say  uiat  au  u*  «■» 
correspondents  are  advocating  aome  apeeial  la^  ■ 
oil,  and  are  interested  F  I  am  thiiiking  that*  sM 
many  of  "ours"  who  have  read  np  i.  Hugaan 


letters,  who  wilt  think  with  me  that  bis  ii 
gisai,  opal,  or  earthenware  ODntainan  an  v«y 
□brious,  and.  In  fact,  aeriou*.  Now,  oatomrtu 
oontainers,  I  made  refeieuoe  to  Maitin'a  lamra  a 
my  last,  and  now  quoto  a  portion  of  their  foot-iiiM, 
which  is  printed  in  lomething  like  italic*  at  batt«a 
M  their  emnlar*. 

"  The  inventor  is  engaged  in  dedgning  aomeiq 
appuato*  to  be  aupplied  with  hi*  bomor,  •*** 
as  nawmetallielampa,  £0."  And  lower  down:  "^ 
the  use  of  theae  lamps  the  pnbUo  haa  the  pM 
advantage  of  security  aninst  fin,  aa  they  «alM 
be  broken  like  those  with  glaas  ot  poraalain  aM«- 

And  now  as  to  my  mppoaed  iutenat*  In  Ob  kaf 
trade.    I  am  not  ooonactad  with  it  in  any  ahaM* 

form,  nor  with  any  other  bneiir — " — ' — 


SNOUSH  lUOHAKIO  AND  WOBLD  OV  80IBN0E;  «•.  1,0 


IB  il  now  cot  on  abart.     On  Ihii  thread  Ig 
lbs  dlM  which  holds  together  ths  onm- 

Ihui  (MB  Bketoh)  ;  IDin.  from  end  of  iholt 
Ilpticed,  which  ihowB  the  diitance  op  to 
M  bnui  bou  U  diivea ;  the  Dthsr  end  of 
now  tamed  down  for  aleoRth  Sin.  to  a 
t  of  llLn.,  leaviiig  llin.  of  ah&ft  l)iii. 
r,  on  whioh  ii  placed  the  boiwood  dram 
Dldi  the  oommatatoT  bars,  and  the  bran 
dM»  which  SQppaita  the  annature 
lad  DOW  proceed  to  fix  the  ihett-iroii  ringi 
am  the  core  of  the  atmatniB.  Thr-  -- 
liodi  which  I  know  of  :  one  13  b;  m 
ai  boei,  wbioh  is  keyed  ou  the  ihaf t ;   the 

then  pnt  in  the  lathe,  ibt  wood  tumod 
taner.  and  ths  umatare  driren  gent'y  on  ; 
"   "■  pitflh  and  gnttapercha  i» 
tore  and  the  wood,  and  sd 
from  slipping.    The  other 
amwtnrB  on  a  atu-ahaped 

bnM,  hmTiDg  four  ladial  arms. 
_•  _i — I- ^- — ,_  but  it  ha)»BTeraldBfoct». 
it  the 


Itha 
lifai 


icult  n 


•^  a*  tha  slightest  inequality  in  tha  winding 
iw  ths  dag  ont  of  truth,  which  is  a  serious 
«UBh-ipmd  djnamo.  2nd.  The  wires  on 
I*  a  tha  ring  become  hot,  ai  the  aii  cannat 
Mm  to  carry  off  the  heat.  3rd.  As  the 
«  Kiti  hot  the  cement  gets  gof  t.  which,  to- 
rUa  tha  (zpansiDU  of  tne  ring  by  the  heat 
— NUlMadaiit  not  pleasant  to  contem- 
-*'  —  Mme  other  objections  to  this 
t,  but  I  think  I  Iwvs  said  euoagb 


Ita*  ■ 


IMitkEothn 


in  ring  is  directly  over  the  slot  in  ths  arm.  When 
the  ring  is  cold  we  may  proceed  to  tain  it  np,  a 
■mall  key  being  pnt  in  to  prevent  any  pcsubillty  of 
slip.  The  inside  fsoe  of  the  ring  is  tamed  flat,  and 
the  outside  face  ronoded,  so  as  to  preTent  tha  wire 


the  long  Bin.  kejr  inaeittad.  We  must  now  proceed 
to  mount  and  insulatethe  sheet-iron  lings-  I  hare 
tried  laTaral  ways  of  iosulating  these  riDga,  one  of 
which  was  to  give  asoh  ring  two  coats  of  tun  Japan 
black  ;  but  altboagh  this  method  ii  easy,  it  dow 
not  give  perfect  insulation.  A  betteTplaD.and  the 
one  1  have  generally  used,  il  to  imolata  with  lings 
of  brown  paper. 


lan  ara  fixed  is  shown  in  sketch.  The  oommatator 
honld  be  tin.  in  diameter  and  4  jln.  long,  the  pnUar 
nay  be  Tin.  In  diameter  by  fiin.  aoroas  taeo.  I  ihaU 
low  oonclnde  the  deecriptioii  of  armatore.  In  mj 
leit  letter  I  Intend  to  describe  F.U.'s,  oonneotioni, 
rinding,  Sm. 

lDle(ler2410T,  Ur.  Bottone  dewsribas  a  SO-liabttr 
rhich  has  been  put  up  ^)J  a  (riend  of  hie,  mti- 
natiDg  at  the  same  tune  that  it  might  inteieit 
eaden  who  were  abont  to  oonstruct  a  dynamo  of 
his  size.  Now,  as  some  of  "oun"  might  ponibly 
itait  making  a  macbiue  based  on  these  partioolan, 
:  hope  th^  Mr.  Bottone  and  his  friend  will  ezaDa» 
na  u  I  point  out,  among  others,  two  •arlons  defect* 
u  thii  maohins.  Fint,  tha  resistanoa  of  tha  B^U' 
u^iMti*  fife  times  too  laroa;  •econd,  thatwhen 

ietuioe  waa  *■  large  as  the  sztranal,  which  meaas 
bat  of  every  horse- power  trantmitted  to  the  poUeTr 
lalt  is  wasted  in  the  ""■■'>''■■»  ilaetf ;  so  that  the 
:}  h.-p.  engine  which  did  not  seem  overtaxed, 
oust  have  been  indicating  nearly  6  h.-p.  I  may 
M,  that  I  doubt  the  abiU^  of  No.  U  wii«  to 
I  oonent  of  30  amperes  for  fonr 


W.  H.  Bavai. 


Coventry. 


Befon 


tha 


1  the  s 


[21268.]— Will  aoj  reader  of  jroor  jonnial 
indly  ^ivelhe  law  with  regard  to  ttieuss  of  com- 
innication  cords  on  railways?  On  24th  April  I 
.r,j.__i  »-imat.  Paoeraa 

--„—      carriage  about 

.  near  Lnton  I  looked  cat  of 
iaht  side  sod  saw  a  quantity  of 
,  lying  on  the  step-boud  (donbt- 
itaxe).      I  ihonld  nave  poll 


lie  centra  of  trail 
lindow  on  ths  i 
Taka-blocks,  &e.,  lying 


notch  is  cut  out  on  tha  inside  of  each  ring.  1 
allow  ths  ring  to  slip  over  the  longkey.  This  key, 
it  will  ba  seen,  praventa  the  possibilitr  of  the  heavy 
rings  or  the  sheet-iron  rings  from  sliptnng.  either 
whue  the  armatore  is  in  motion  or  while  Uie  core 
is  being  troad  np. 

Tiie  rioga  are  now  slipped  on  tha  brass  amu,  a 
ring  of  brown  paper  being  placed  bstweeo  each 
iron  ring.  We  neit  slip  on  the  second  heavy  ring, 
and  damp  the  whole  together.  This  will  be  a 
somewhat  difflealt  matter  for  an  amateur  who  baa 
not  an  engineer's  shop  at  his  disposal.  The  proper 
way  to  do  it  is  to  slot  the  heavy  ring,  and  bavuig 
heated  it,  slip  it  on  the  brass  arms  :  then  the  core 
and  abaft  am  placed  iu  a  sprdellj  oodAiu<*b& 
pnss,  the  whole  of  the  lingi  forced  fiinlT  toge&v 
«iid  laft  to  cool,  whGnltianmoT«&IiQm.QwgnM  . 


it  feared  I  might  ba 
,  __   -kve  boen;  bu' "*'"'"  " 

sarfully  dangerous  tbing  for  platelayers 
Liad  to  have  brake  tackle  left  on  the  stepetofall 
ff  and  strike  men  at  a  speed  of  GO  miles  an  hour. 
'an  yon.  Sir,  or  will  the  Midland  Company  say,  if 
nder  these  daogerous  circumitaocss,  I  ahooldhms 
een  justifled  in  palling  the  card  t 

Oarllale  Paaaencor. 
Carlisle,  May  19. 

JIBKB  IN  RAILWAT  TSAnTB. 
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ENOLIBH  MBOHAinO  AMD  WOBLD  OF  SCDNOE :  H«.  I,OSi. 


KNOLISH  HKOHAHIO  AND  WOBLD  OT  BOIENCI;  No.  LOSS. 


& 


ENGLUH  UECHANIO  AND  WOBID  OF  80IEN0B;  Ko.  1,052. 


SHQLIBH  HEOHANIC  AND  WOSLD  OF  80IEN0X:  No.  1,032. 


•1    (pWtthUlgMl't    OUITM) 

1  udliolled  nntU  »U  Iha 
»T»d.  'Snthktyoatpoliilk- 

aia  daan,  mnd  than  fon  mm  not  lum 
1  dnn<laokfu  windowi.    To  olwui  rIui 

■IlHniMi  1«  to  ba  pDnnd,  or  on  wnioli 
>  dc^odta  Urn  of  dmt,  ll  a  TMT  diffwaot 
nt  after  dnttlw  m  Inmsiw  tae  cUm  in 
«t  nltrbi  ftdd  (tO  to  1),  ud  IwTait  r 


aUBRIES. 


M  lb.  OiKrim  to  tan  DM  ir  tba 


"S.'Si 


ikotonnlut,  hommr,  who  i«  tot 
M  tbTplatoRtteT  tho  nttric-aoid  b^ 
of  ipmli  ^of  wiu,  UpoU,  and  am- 


B8WSS8D    aUEEIBS. 


la-dculns  Mw , ... 

['LDbrlMUac  BArioga,  4  . 

■ring  Drnuiu  forFUUiisFilipoMI,  41. 

D  Bnk*  Plp'*,  U. 

imfu  Wh'«I,  41. 

mdH.W.  LcKua, «. 


«ngth  of  Ocir  VhHll,  p.  tSI. 


rHtn.I-Wbuiowlaff  Kaohlaa.-WonU  uir  of 
"onn"  Undlt  gtn  m*  tautnutiou  kov  to  makik  win. 
Dowtng  tDEflhlaa,  neb  u  ia  iu«d  for  opaainc  llocki, 
iltu  MagWDUtlma  la  bh  T— Ufboutiui. 

[KUO.]-DotMbable  Stook  for  Bavolrar.- 
I  wUh  to  at  ■  larolirn  1  bin  with  ■  datuhiibla  (tsflk. 
tw  iWB  H  k  Bull  nfi*.    Cm  any  mdci  gire  ma  -  >■'"• 


CKNU-Iiaua.— A.  wUoir  hoUloc  Ihn  nndar  will 
ol  lata  hnilMiiil,  dodiat  to  gin  It  oru  to  bar  two 
daogbtan  daring  bar  Ufatime.  I*  IT  iiimwij  tohava 
fmb  laua  dnwn  np,  or  br  lapante  daeS ,  or  maralT  1b- 
dotaal  npOD  Uta  aiMint  Iish.  ao  u  to  ba  qnlta  Ian)  f 
Ain,  wbil  wooM  ba  tbaprobabla  Hwl  of  tba  truuBatfoa  7 
Iba  Tilna  oftba  propiitr  woold  ba  abont  £»a.—M.  0. 

[MMl.]— Patrolau«a.-TIIl  UT  of  "oqca''kiiidlr 
lafonn  nu  of  luij  mathod  m  matboda  of  datactlnc  wsta 
la  tba  pnaenoaol,  aad  axtraatlag  It  from.  v*t(«anm  f 
Af  Itt  nOlliag,  tgc  *  (aw  waaka,  tha  oil  T«ael  of  tba 
'  LBp.  I  flod  Oat  a  qnaatl^  of  watac  fraduUr  aoan- 
loUtaa  at  tiM  bottom  of  tba  Taaial,  which  watar 
oontiBDai  to  iunua  natfl  tba  light  ia  aatli^  satlB- 
iTDiabad  ;  tbe  naail  baa  then  to  ba  ampUcd.  How  oaa 
thii  ba  obilaEad  witbont  tmptrlag  tha  oil  Teael  ?— In 

[im].]-To  Oatrloh  Foatbsr  Blaaohera.-U 
lid  kind]*  gira  proportion  of  chsmieili  wad  and 

.  lor  blaaablaz  a  Biall  qnanUtr  of  oitrioh  tcatban, 

inld  graatlf  oblige— JoKK  Tioiita. 
[IMU.]— Bsaiatanoo  Colin.— To  kla.  Bonon.— 


lahanaM  Mid,  obtelnad  lAan  amptrlng  flu  maoUaa, 
narbanaad  aaaaoal  tima,  br  adding  man  fnab  aald, 
IT  la  It  batte  to  nag  baab  vatat  aad  atld  awih  tima  !-^ 


[HSSl.:-BallaT.-WIIl  aur  rbtathar  iMdar  Undlr 

tfondarlaatat  tba  wotba  wbata  I  am  auandr  Tba 
xiilic  la  a  LanaaahlieoDa,S)tt.k)Bg,  aadftc dkmatar. 
fIthtwD  flnaa  ortabaa  ninniat  tbrjaih  It,  Iba  Bna 
vara  daBped  on  Sitntlaj  agid  ao  laft  oalil  HonSar. 
IhacOr  attar  tba  dampac  waa  diawa  on  Hondar  nuraiH, 
JvattAaropaaadonaof  tba  Brrdoon  to  aaeattain  bow 


weanafl,  ihiklng  tha  wbola  pbica,  and  lifting  tha  bdlar 
liom Ita aaat.    I  aball  ba  TaiT  tbaokfal  toknow  Iha 
anaa  of  thia.  aad  to  adopt  aar  angnatlan  b;  wUab  a 
lapatittoB  mar  be  aToldad.— Auau  Toana. 
(»MB3.]— Amarloan  Organ  Fix.— Woold  ba  imir 


abUOiUlW- 
laBeoima,  lU 

ral,lM. 


n.  iXJt  BCISHTIFZC  V0TB8. 


ilo  Battorlaa.— Ui.  O.  O.  BlaokwaU, 
M>1,  haa  iKnad  la  Qlutbatad  oatalocoa 
Hat  <a  galTaoIa  batticlaa,  daobia  bdli, 
Itii  ftgnot  d^  'o"^  ™^  sataiogM* 
»,  foi  d  OBOtalna,  within  a  mall  ooniiaai, 
lantltridnlaAla  tnfcnnatian,  Indnding 

td  ainia  whldi  will  pnrent  bastnnen 
mg,  although  Out  tany  haT«  >trlatlT  fol- 
th«7  balle*e,  tha  dinitioaa  whioh  appaai 

In  tha  book!.    AnyMM  who  i — ^  *- 


^and  una    latltiida  6«    MT. 

jondad  to  a  raaf,  with  a  broad 

OMl  between  it  and  the  ialand.  At  plaoaa 
fa  QtanarB  natnnJ  bnaki  tliat  aevred  a* 

to  the  hatboon.  Id  tliaae  ahlp-oliannela 
le  a  Dombai  of  ialanda,  maoj  of  whleh 
oandedbrawallof  itoneGft.ot  Sttlib[li, 
eaa  iaUnda  there  (tood  a  great  mnay  low 
lilt  ol  the  aama  kind  of  atow  aa  tha  walla 
B>.  The  walla  ai»  a  foot  or  more  below 
r.      When  the;  wen  built,    they  ware 

■bore  the  wata,  and  ooonooted  with  the 


wlza  I  ihoold  bava  to  eat  off  for  saah  nnn 

lEMU^-SmaU  <»*j^BnKlna.- 

patlenuud  Bl  sp  a  amall  gueagli 
Kouldoautnatonalflbad  laliablai 

an  not  la  a  pealtlon  to  pniehaaa  oaaatpnaott.— Taao! 
[MMfl.] -BioTDlo  Palntinr.  dko.— Will  ameoaa 
ktadly  gin  me  a  (a«  hiata  oa  ailzlug  ooloare,  eapaslallT 
lining  colonra  7  X  mix  with  turpa  and  Tafaiahf  bat  It 
aaaaia  to  woA  itlfl.  Alao  bow  are  tha  Ivaaa  flaagaa 
■acarad  ti>  aptndlea  t— 0.  B. 

[MMT.l— Bprlnr  Jaak.— VQl  "  InTieta,"  a  aama 
otberkindieader  of  the  "  E.IL/'  inform  "  Bpfing  Jack," 
bow  tba  atnogtha  of  aptlagi  ntj  faptinga  a^^ar'to  a 
oloek  aprlag] ,  alao  bow  to  aalaalate  fov  diff ar^t  atnogtba  T 
Would  tha  writer  ba  ooneot  In  tiddiw  thaa  aa  Iba 
aqnaraa  of  tha  thinkniMi  and  aa  tba  biaadtb,  ot  bow  f— 
0. 

[GSBU.i  — Blobxomate  Batteiy.  — I  haTa  two 
biofanmate  oallh  wlildi  I  vlab  to  couaet  ap  and  aa* 
togethir.  OBaiaaaqnanplat,  and  Iba  othei  abottla 
biebnmate.  qnait  aba.  Ia*  loimcr  baa  of  aaaraa  tbe 
isDat  eaiiMB  aad  ahu  airlaaa.  If  t  eoanaet  as  f at  qnaatit*, 
dHB  the  dlffatanea  la  the  alae  of  iha  aall  dgnil*  I   If  I 

.  eonnnt  op  for  Inteadtr,  anppoalag  I  have  tba  latter 
cell  on  fall  power.  luwceB  I  tell  to  what  belgbttoflll 
thelanBnoalU.aoaalocatthcm  both  tbe  aima  power, 
and  oin  *oa  plaaaa  tell  au  the  raeaatag  of  tha  intennl 
nektaaee  of  a  aallT  An  aaawer  to  tha  abore  would 
greatlr  oblige.— An  AnaTnn. 

[■MM.I  — To    "Ml  ~ 

f  aTOBi  a  itodant  of 
o^nioa  >  Tha  Brat  ou 
aIaolni-Biagneta(Uitala 

'    torpaipoaeDf  ge«Uog  1 

I    antra  oorreot  geaerat 

I  hreikiwattbeeinalK 
attbeeoilaaageBeratai 
joa  would  atabattaCT; 

'   entnat  generated  nile 

.    the  aama  aunelMag 

.  p^  of  eaila&nuillipli 
earraat  to  oaa  ooartar 
Ineailea:  bntlnPieaM 
■aid  that  theeatnt  enR 
eaaelntbanTeraadirai 
udlitUaoraamtardBt 
UrdiffleoltTlathatwh 
eaanot  aea  ho*  Ihar  nai 
tbeaietbadof  airlTlu 
teltgraph  wiraa.  br  thi 

t«atii«.  TbatMinatigalTanomaterlajiInedtotbe  wire 
to  be  liata),  and  a  onrteat  of  knawn  atrangth  in  aeat 
fron  tbaotber  and,  tbe  wire  nadertaatabanogat  each 
end  Id.DOO' B.  added  to  K,  ao  aa  to  make  Ita  on  B.,  I 
■appoaa,  eamparaltnlr  Inaignlflaut.  Tbe  ateaaglh  of 
the  ncaired  eutent  la  noted,  aad  from  a  table  pnnidad, 
tbe  equinleat  laaolatiaa  B.  ia  haown  (Fieaoe  aad 
Sierewrfght,  page  ««).  I  anile  aea  that  all  tbe  ennntlBt 
n  mile  nnat  oe  tbtongfa  dafaetlm  laaDlaUaa,  prorldiag 
daclTadidnBlttoeHlib;  bat  I  oannot  aaeartala  bjwtba 
inaolatlon  B  ,  eqalTaleat  to  tbli  loai  of  esnant,  la  airlnd 
at.    Tbe  Wbeatatoae  bridge  mtthod,  whers  tlie  dlitaat 


— , Uttle  aa— 

Knadboatd  on  lop  of  tbeni.  I  wlih  to  know  If  I  eo 
daee  tba  leada  Inan  uptight  poalttoa,  and  omnaat  tna 
md  ottiw  read  tnbaa  with  tba  whid  balei  that  bare  Iba 
wUaU  Dttder  In  theaoondboard.  Brtbiameanalaboald 
lala  a  deal  of  room  «Bi  amndboord  ;  aa  it  la,  thoB  la  baidr 
mMntotaka(wo4ft.aala,it  laid  flat  aanaaaL  If  tbe 
raadt  woold  eonad  well  aad  do  fat  tUa  wwttlaa,  what 
nmid  ba  abaai  tba  laaat  apaoe  of  windJiola  I  BMt  haaa 
a  aoaadboud,  tonpplr  aachreadpropnlr,  aalvaal  to 

[HOU.]- BlMtrlo  Ball —I  am  abont  to  make  an 
daatila  bell,  with  a  iraag  6ia.  la  diamsMi,  tbe  polaa  of 
nagnct  to  ba  Ua.  in  diamet-T,  tin,  lonr,  aad  3in.  apart 
fnxB  eeatia  to  aanbe.  Will  aama  of  ■■Dan'  Undlr 
LdTtae  me  if  tUa  dae  la  aoltable,  and  alao  what 
>I  wire  I  ooiftt  to  wlod  tba  magnet  with.  Will' 


o  amalll    Ilatead  a.iagta 


Kdo, 
'tbTbaUarui 


isd  cootaatwdi  be  made  br  a  eloek 
Mttarr.aotbattbete  wiU  be  emnparatlT^T 
«lataace,  other  ihu  the  ball  7— Bioaaaauk. 

[SMH.]-FaTtTaltDre--I  hare  beaa  tnlag  to  taha 
»rt»aita  with  one  ef  Lauaaatart  j-tfat»  laadawpa  lanwa 
>at  eannot  obtain  aay  good  ramlta  ;  ao  will  aonu  o(  m* 
^botagnpbki  ftlenda  giT4  ma  a  few  hinta,  laaflh  M 
lapeaute,  tn.  1  If  r  (allarea  are  irl-Hr  thIa :  la  aa 
sdlaarT  well  lighled  room,  with  tbe  abv  la,  and  ai- 
waataa  np  to  tea  aaooode  ru  image  at  atl,  ap  b>  M  I 
letdataU  la  draaa,  bat  the  faatana  aoma  oat  daAfn 
Wbitlag  t  How  k  thia  r  OaldooNl  do  not  aaooaad  modi 
Mttar  with  tha  atop  totlralr  raiaamd  glting  »  eaooada 
■gpaaara  ;  but  gtoopa  I  get  tolarablr  wdl.  la  from  8  to 
:Oaaooada with  tba  atop  in.  Bow  dona  aaeonnt  foi 
bla'  Doaaantarobleottaka  loanr  to  Impnee  Itaalf 
ipoo  tba  Plata  Ihaa  a  mora  dlataat  oaa  f  Iba  plataa  I 
im  nalagaia  tbe  Ureal  am. -Cuaai. 

[HSNt]— Oork  Framn  -I  hare  taken  to  fraoilng 
iMtmca  with  ootk.  bat  Bod  It  diffloolt  oa  aaeonnt  of  Iha 
oAhdng  an  hard  aad  brittle.  I  bag  to  aA  If  aar  of 
«at  aaatarona  nodeia  eoald  latonn  ma  It  thete  ia  asr 
nabr  wUA  tbe  eork  eoold  he  aoftaaed  aad  uada 
aanpUabla  f— Huiaia. 

[mH.]-FIaalaUnv  TIu-FIata.  --  Will  acana 
■aeUaalplata-worfcerkiadl*  inlarmma  bowtofatlana 
fn-plataOwtbaebaanpnadiad  with  mall  bidM  ajwat 

loliow  ia  tbe  ralWe,  WU^T'wtab  to  ramadf.    Aaj 
Bfomatian  wHlobllga.- PuTB  Woaaaa. 
[U«97.1— Wlrawork.- Wm  aomaUDd  leadw  inform 
aa  If  orer  aad  under  wirawork  la  done  bj  hand  or 
ueblBaiT,  and  how  la  It *  '-■-  * '"'* 

■  IbereaBT  boat  on  w.  . 
ibliga.-FuTi  Woana. 

[MSt3.]-BoUer  Bnnmel.— Kiadlr  let  neknow  It 
here  are  aar  asamela  or  TBialabei,  for  ooattag  tba  ioatda 
f  open  boilere  (oaaC  Iron)  to  pnveat  mat  aoloniint 
lalarialanaad!— WK,  foaaira. 

[HSSt.]— Oattlnf  Bbonlte-— Wbaa  tumiit  n 
boalte  in  tbe  lathe  te  Tarioaa  aleotile  apparatoalBad 

■  ■      -■ ■Matokaapanredgetotbetoola.  Woold 

oftba"E.lL"  kbdtr  tellm    "■ 


Y  of  the  aame 
ton*  tliat  waa  naad  in  boitding  the  wall 
ili1f|ru^^^  and  In  that  qoany  to-da;  thare 
Uooki  of  atooa  that  baTS  liean  hawn  ont. 


[6MSa,]  —  Iisad  BoTotac.  —  I  baTs  i 
bcllowa  aad  Ma.  lead-bnnug  siaehlae,  aivtlr  ali 
tbe  one  dncrfbed  br  Mr.  CiTlea,  Vol.  XXXV,  t 
"IH."  bat  mrtr  to  aar  tall  to  get  aame  t 
aatiafutorilr,  tbroogh  tba  gaa  bacooiing  «-■--  - 


lowIngparagiapbaaemttohnTeappaaied 
in  file  aaaaon : — "  Orangai  ooloond  with 
ao   aa  to  laaomblo  the    highly  ■prized 


',  and  If  • 


ater  to  one  t 


.  oBtred  for  Bale  hi  Faria.    Tbe  trait 
f^ted  Ita  ninal  deep  hna,  the  modooara 
t  wUh  red  paint,  lot  wliiah  on  diaooraiy 


oat  brba 


tor  inr  time.    I  alao  notlea  tb 

Tellowtatt.  and  aMilr  blown  ,  _.    

baring  to  tronbla  Mr.  Danaa  :  bat  It  be  vontd  kladl* 
np»tbia article  tram  Vol.  XXXV.  So.  SIO,  Fig.  13l, 
aeptember  let,  llta,  I  dionld  tatl  ratr  gratatnl,  aa  I 
nndantud  the  anmbataare  BOW  eat  at  priat.  WoaU.bB 
Blaa  ail*  a  taw  Inatnotiou  npon  apuigU  \iesidas, 
*a.l  IhaTaWadtedoaUWeat  l%,bu^wl\b'nIT>>ti. 


oma  kind  reader  of  tba  -  E 
I  ear  medal  tool  aad  m 
ilbnitrf— W.  J. 

[Hm.i— Bollpnan  of  Suall  Hand  of  S4h. 
Hook.— Ia  ■  HhT  dial,  bow  oaa  I  Bad  tna  ttme  awih 
lOOTBtwUehUiemlaDta  hand  edlpaaa  Iha  bear  band, 
appiialwtkllthluar,oca«tD,  to  ha  at  tba  bottom  of 
hedlal  1— C.  H.  T. 

t«Nl.)— Bending  Iron  Om  andHtaam  Tnb- 
n>.— I  aikad  la  aomi  bank  aambar.  bow  inn  tobe 
light  babent  wltboat  radnaiait  the  elia  of  the  bore.  I 
lan  triad  tba  plan  aogteeted,  but  aaaaot  anasead  with  it. 

hare  hard  there  ia  a  method  of  beadinr  walle  hot 
ooad  a  groond  paller :  bnt  nanr  bartng  laaa  it  dona 
dHrald  be  ^ad  di  ■daaoriptioo  of  tha  prDBaaa.-0.  H. 

[UMt-1— Tbe  KottlnKbam  Oavea.  —  la  Iha 
own  of  KotUagbam  then  are  man  luga  eataa,  <■«»• 
T  hin  eellan.  bewa  ontol  Iha  aofid  rook.  It  b  »ld.to 
'-  —-■—■-  "in  onr  at  "oota'  intena  ma  ot  tha 
»ottbe<a  aiuaTatlanB,t^pBrpaMfor 
m>da,the  toali  aaadin&e  wwk,  aad 

_  __  _  Htora  pnibablr  made  at  tba  bKea  atone 
iilppiain,  4c,  gat  oat  ot  tbaae  warUagt  I  Aa  it  la  Bid 
ion*  at  tbla  retose  baa  arar  beta  toaad,  and  the 
.oantitr  moat  bare  baea  imoienaa— C  H.  T. 

[»««6a.]-Iron  PlaniahiM  «»oW""-r ^  "? 
irrHDoodeBt  glre  aketeh  and  deeeflpetaa  ot  tha  planlA- 
ajr  maehhiea  oaed  tor  makhig  roUed  rtiaftiort  I  a»- 
Sa  tb(T  are  paliaol  lerolriaf  diaoa  pasollulr  atraag^ 
nd  I  »nBat,%om  a  birarwbal  dee0tplion.Baderatand 
hair  aotian  oa  the  iron  bar.- Kaaar  HUin  Onrr. 

ffiwsa.]- Dmamo.— To  Xa.  LanoAiraa  «  Ha. 
lorro.a.-I  am  eooaamotiag  a  dgaamo  «  tta  OmiBaa 
oat-polo  trpe,  bat  tbe  annatora  baa  a  PaolnotB  ling,  ai« 
f  li^tododhw  oopa,  «io.  aiamatat,  and.  «to.  taai,™^ 


ana  ot 

ittibable  anttialtr  ot -' 
rblab  tber 
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TOOLS  AND  CUTTXa  BARB. 

RBCUABINa  to  the  eontenti  of  the  lut 
Mp«r  on  thii  nbjeot,  it  will  be  erident 
tint  toe  idief  angle,  or,  u  it  ia  oomtnonl; 


It,  nerertheleM,  oomei  into  importanM  when 
the  top  ftoe  ii  grotmd  to  give  the  required 
degree  of  aharonea  to  the  onttlng  edges,  u 
the  angle  of  these  edges  is  dependent  npox 
-*     TSb  Kog^  contained  between  a  and  h 


OT; 


in  the  seoiiOTial  drawine  (B)  of  this  tool  de- 
termines the  an^es  of  the  two  enttia  ' 
The  proper  wa;  to  grind  snoh  a  tool  is, 
therdore,  to  form  first  the  two  lower  facet, 
so  as  to  gire  the  reonired  clearance  to  both, 
end  then,  having  thns  obtained  this  front 
at  gnide-line,  to  grind  off  the  top  face  at  a 


means  of  a  conical  grinder  like  an  ohtiM 
angled  countersink.  This  wonld  form  ma 
Dzoellent  tool ;  bat  all  berond  the  line  a  b 
■ed  to  faouita^  the  oseaps 
of  theshaTingi.  The  tool  will  then  appearBto 
«    .„■   ■„..    1TF desert  tea  tiiB© 


(honld  be  removed  to  faointaite  the 

ITUlgl 

the  solid  tocds,  and  oonaider  the  cntten, 


if  Uiis  ITiff.  We  may  n 


of  short  bits  of  eteel  held  in  eonie  eoit  ef 
bar,  which  is  to  be  considered  meoUy  as  tt* 
handle.  "  D.  H.  Q.'s  "  first  lapon,  indaai. 
was  always  to  this  efieot— thataotldng'iMad 
be  eon>id«red  but  the  aotnal  eaMiBg  edgei^ 


MllacU  the  eleanmee,  is  not  even  in  "end 
at"  tools  needed  in  front  only  or  chiefly, 
bat  on  the  two  lower  faces  of  the  tool, 
vliUi  an  respeotivelv  opposite  to  the 
shoulder  and  the  cylindriool  portion  of  the 
wotk ;  that  is,  in  a  cranked  tool,  A,  Fig.  16, 
ih»  daatuoe  is  needed  on  a,  b,  the  tower 
i[  and  not  on  the  front  line,  e  e ;  bat  in 
~  Ktlief(>imer,theIatterwillBharethe 


It  i^  bo«ev«r,  as  ''D.  H.  Q."  need  fo 
PolBt  onti  an  aooidenta]  line  farmed  by 
th*  mmHiigattb»  two  ftwnt  facea  ot  a  tooJ. ' 


given  anele  to  it,  forming  at  onoe  the  two 
oatting  Mges.  After  tiaa  has  be^  done,  Oie 


rotmd-end  tool  that  can  be  made 
grindstone. 

There  is,  however,  one  method  not  likely 
to  be  adopted,  perhaps,  but  theoretically 
correct,  by  which  an  ordinary  round-ended 
tool,  groond  to  a  proper  clearance  angle, 
oan  have  an  edge  made  eqn^y  acute  ell 
roand  the  curve — vis.,  vj  grr  "" 
npper  face  u  a  hollow  oone  (.^g. 


cade  equally  acute  ulVuwwwir 
VIE.,  Vj  ^rin^jng  \U\cil&<Biu. 
.ow  oone  (,Big,  n ,  A")  \(^V  qe  &q  v 


and  that  all  the  rest  of  the  tool  waa  HMsriy 
a  holder  or  handle  by  which  these  edges 
were  supported  and  placed  in  poaBinsk 
Hence,  it  waa  allowable,  and  often  adria- 
aUe,  to  file  away  all  the  parts  adjaoeat  t» 
the  edge  that  were  likely  to  be  in  the  way  ;.  . 
to  ignore  shape  and  beauty  of  form,  and 
the  symmetry  ot  the  two  aides  or  edge*, 
and  to  saonflce  everything  to  the  parts 
intended  to  be  brOTi^dili.  tiSr  «ija!STL\  So  ^<"^^ 


QM-Jin.'^WMK 
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10  aa  to  make  it  aeiriceftble  for  it«  purpose 
u  a  holder  of  the  aotual  cutter. 

Hs;don'H  normal  cutter  (Pig.  18,  ABC] 
has  a  froct  or  planangleof  120".  Theupper 
face  mates  with  the  front  line  (tormea  07 
the  meeting  of  the  lower  faces]  en  au^Ie  c ' 
SS**,  Kiting  cutting  edges  of  60°,  forming 
bxil  ^r  turning  up  a  cjlinder  or  shaft  of 


extreme   point   1 


lowing  edge  was  placed  nearly  parallel  to 
the  -work,  except  sometimes  in  takii 
Toogh  cut,  when  the  tool  was  worked  to 
fro,  cutting  in  both  directions.  This  was 
serer  the  case  in  finishing  outs,  nc 
mUj  in  early  stages  of  the  work.  1 
..equal  edges  the  Una  AB,  Fig.  19,  mnstbe 
-,  |»eipendicnlar  to  C  D.  It  the  upper  faae  is 
''  me&ned  as  B  P,  the  right-hand  ^ge  will  be 
.  sharpest,  and  vice  rerid.  The  line  B  C  bi- 
jeoting  the  point  must  always  for  this 
reason  lie  in  the  mn  of  the  Kiindstone. 
The  importance  of  this  apparently  self-efi- 
.  dent  faot  is  often  overlooked,  and  should, 
therefore,  be  thoroughly  und^stood.  Sup- 
pose, e.g.,  the  tool  formed  with  one  edge 
further  round  to  the  left  [Fig.  20,  A),  only, 
•  of  oourae,  the  face  will  he  turned  down  on 
the  stone,  the  natural  way  would  be  to  lay 
it  with  the  shank  parallel  to  the  run  of  the 
■tone,  as  shown ;  but  the  edges  a  b  would 
not  be  equally  sharp.  The  arrow  bisecting 
tile  point  is  the  proper  grinding  line,  and 
tins,  and  not  the  shuik,  must  be  in  the  run 
of  the  stone.  The  tool  moat  consequently 
be  as  at  B— face  downwards  (as  in  practice 
it  would  lie  upon  the  stone)  it  would  appear 
as  C.  Although  in  practice  it  will  not  be 
secessarr  always  to  start  with  the  normal 
tool,  and  then  by  filing  and  grinding  to 
model  it  according  to  necessity,  yet  it  is  as 
.well  to  this  at  first,  in  order  to  keep  the 
principle  furly  before  the  mind.  A  set  of 
wooden  cutters  as  models  will  teach  the 
lesson  as  well  as  metal  ones,  as  it  will  soon 
be  found  that  out  of  the  nomial  tool  many 
others  can  be  formed  suitable  for  special 
circumBtances  or  difficult  and  awkward  jobs. 
Taking  the  normal  tool  represented  at  Fig. 
IB,  A  and  B,  it  is  evident  that  there  is  no 
positive  necessity  to  have  the  point  central. 
Wa  can  make  it  at  a  (Fig.  21,  A),  and  the 
grinding  line  will  be  b,  e,  bisecting  the 
.point  as  explained.  We  may  then  file  it 
out  on  one  side  till  we  get  such  a  side  tool 
as  Fig.  21  B,  whose  parentage  few  but  the 
initiated  would  discover.  But  it  is  plain 
that  its  angles  will  be  as  correct  as  those  of 
the  normaftool  which  originated  it,  as  the 
actual  edges  remain  unaltered.  Again,  as 
the  normu  tool  must  lie  on  the  table  of  the 
rest  at  an  angle,  and  not  perpendicular  to 
the  axis  of  the  work,  in  order  to  place  the 
foUowing  edge  parallel  to  it,  "  B.  H.  Q." 
yna  accustomed  to  get  the  leading  edge 
round  somewhat  to  one  side,  so  as 
to  bring  the  following  edge  parallel 
while  the  tool  lay  in  its  more  usual 
position  at  right  angles  to  the  work, 
thus,  in  reality,  making  it  somewhat  of  a 
left-hand  tool,  ii  intended  to  travel  in  that 
direction  ouly.  This  is  a  mere  question  of 
oonvenience.  The  tool  shank  netd  not  lie 
perpendicularly  to  the  line  of  centres,  unless 
uteking  a  slanting  position  it  is  in  the  way 
■t  all ;  but  I  S|«ak  of  it  to  show  how 
entirely  independent  of  circnmstancea  the 
workman  is,  and  how  readily  he  can,  with- 
out the  use  of  forge,  shape  his  cutters  to 
nit  his  work.  Of  course,  an  angle  of  120" 
if  useless  for  rectangular  comers;  but  so 
satisfactory  is  this  normal  tool  in  other 
inspects  that  "  D.  H.  0."  advised  its 
always  as  far  as  admissible,  only  changing 
it  for  one  of  smaller  angle  when  the  comer 
would  no  longer  admit  it.  Once  a^am 
taking  the  normal  tool  as  the  foundation, 
tha  round-end  tool  is  made  in  this  way  to 
reader  it  sa  nearly  aa  potaible  theoreticaUv 
Potnct—^AtwitheqoMledgea.  The  "endon" 


round  tools  result  from  simply  rounding 
slightly  the  apex  of  the  tool  of  120°.  The 
edges  first  formed  are  already  equal,  and 
only  the  apex  is  affected,  and  that  not 
materially.  A  right  and  left  pair  of  similai 
round  tools  are  the  result  of  grinding  the 
first  or  leading  edge  considerably  to  one 
side,  then  grinding  the  second  at  a  large 
angle,  and  rounding  off  the  point,  siing 
away  all  that  is  not  needed.  Fig.  22.  A  B 
aretwo  views  of  asidetool  from  "D,  H.Q.'b" 
drawings,  and  here  again  a  b  gives  the 
grindingliue  bisecting  the  point,  the  cutting 
edges  b^g  a  c  and  a  d. 

Departure  from  the  normal  120°  sliding 
and  surfacing  tool  is,  of  course,  necessary 
in  very  many  instances,  there  being  no  hard 
and  fast  line  or  mie  without  exception  in 
this  matter.  Here,  for  inatauce,  also  copied 
from  a  sheet  by  "  D.  E.  0.,"  kindly  lent  me 
for  the  purpose  of  this  paper  by  "  J.  K.P.," 
'  a  screw  tool,  the  angle  of  which  is  do''. 
.g.  23,  A,  is  the  top  or  front,  B  the  under 
le  or  back,  showing  the  two  lower  faces. 
Then  again,  from  the  same  sonrce,  in  Fir.  24 
are  two  views  of  an  80°  tool  for  brass.  These 
ground  at  a  still  larger  angle  may  be  made 
to  scrape  instead  of  cutting.  The  method 
of  grinding  these  cutters  I  must  postpone 
until  I  have  given  aa  account  of  the  bar  or 
holder  for  which  they  are  designed,  as  they 
are  ground  when  clamped  in  it.  This  will 
form  the  subject  of  the  next  paper.  Fig.  2a 
is  added  to  illustrate  the  result  of  tilting  the 
shank  of  a  tool  in  order  to  give  roore  clear- 
ance ortolowersHghtly  theedM — a  practice 
exceedingly  common  and  highly  to  be  repre- 
hended. The  consequence  of  this  alteration 
in  position  is  to  convert  the  tool  more  M'  less 
into  a  scraper,  as  shown  by  the  dott«d  lines. 
This  will  be  the  same  if  the  tool  is  like  Fig. 
16,  and  if  the  edge  is  at  all  thin,  the  tendency 
to  break  it  will  also  exist,  as  the  strain  will 
come  directly  across  it  in  its  weakest  part. 
Yery  probably  some  of  my  readers  will  say 
that  too  much  is  made  of  these  theoretical 
tendencies,  and  that  in  actual  practioe  it 
answers  very  well  to  tilt  a  tool.  The  writer 
h^  often  done  it  when  lazy,  anil  U  doca  not 
angwer,andtlneverv!in.  Oiven  power  enough, 
a  tool  may  be  made  to  tear  off  chips  when  it 
is  badly  .ground  and  badly  placed ;  but  it 
will  not  cut  clean  and  make  me  best  work, 
which  is  what  we  are  now  endeavouriuK  to 
teat^.  Mg.  26  is  intended  to  show  now 
the  tool  is  weakened  by  excessive  olearanoe. 


the  tool  will  mKflly  scrape  as  it  willstD, 
where  thetB  oonditiona  aro  still  men 
exaggerated.  Placed  as  B,  with  diminithed 
oleuanoe  angle,  the  upper  face  will  nor 
out,  and  if  the  :  clearance  is  still  furthet 
diminished,  as  at  0,  the  npper  faoe  is  mare 
nearly  tangential,  and  the  cutting  po>a 
will  be  at  its  beat.  This  experiment  shon 
how  mutually  dependent  an  the  oleiuanc* 
ud  the  poiitian  of  Hbe  upper  faoe.  And  if 
we  were  now  to  transfer  the  litUe  eqoi- 
Lateral  triangle  to  form  the  tip  of  a  ctanktd 
tool  E  we  get  exactly  the  same  condition!. 
Now  when  the  tcK)l  is  a  double-ednd 
cutter  the  same  rules  apply  ;  but  instead  of 
the  point  it  is  each  face  which  has  to  b» 
lealt  with  in  this  matter  of  clearance  and 
suiting  ed^.  The  two  lower  faces  are 
those  on  which  the  clearance  has  to  be  ob- 
tained, the  upper  faoe  common  to  both  of 
iiese  stands  m  the  same  relation  as  that  of 
^e  upper  face  of  the  3-sqnare  file.  It  ii 
:me  that  in  turning  a  cylindrical  bar  one 
)dge  attacks  the  cylinder  and  the  other  tbe 
lat  faoe  of  the  shoulder ;  but  observe  thst 
ve  first  tried  the  S-square  tool  on  a  flit 
'ace,  and  then  on  a  cylinder,  and  in  each 
sase  we  have  found  the  same  oondilitHu 
lecessory,  and  to  exactly  the  same  degne. 
0.  ^L 
(71)  it  amtimud.) 
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yet  I  have  myself  booght  sets  ot  slide-rest 
tools  ground  ready  for  use  with  even  more 
clearance  than  is  repreaeated  at  B.  The 
arrow  at  G  shows  the  direction  of  the  strain, 
and  the  point  being  unsupported  could  not 
possibly  stand  long.  D  shows  a  small 
clearance  angle,  and  it  will  bo  seen  that 
there  is  ample  metal  below  to  support  the 
edge,  and  the  amaller  the  clearance  the 
greater  will  this  support  be.  This  is  to  be 
remembered  quite  aa  much  with  respect  to 
cutters  to  be  used  with  cutter-bars,  as  with 
solid  tools,  the  principle  of  cutting-edges 
being  the  same  in  all  cases;  but  here, 
again,  comes  into  effect  the  position  of  the 
tool  in  regard  to  height  of  centres.  If  it  is 
placed  to  cut  exactly  at  the  height  of 
centres,  tiietool  can  have  the  smallest  clear- 
ance angle  and  the  keenest  edge,  because  this 
will  have  efficient  support,  and  may  con- 
sequentiy  be  keener.  Again,  the  direction 
of  cut  in  wood  or  metal  Siould  be  as  nearly 
tangential  as  possible,  which  it  cannot  be 
wil£  a  fixed  tool  in  the  slide-rest,  unless  the 
clearance  angle  is  small.  A  very  con- 
vincing experiment — af;  least  it  was  so  to 
me — may  be  made  by  Krinding  a  3-square 
file  so  as  to  remove  &e  tee^.  This  will 
^ve  a  tool  with  cutting  edges  of  exactly 
IjO^.  Place  it  across  the  Tee  of  a 
hand-rest  in  two  or  three  poaitibus. 
AB  CD,  Fig.  27,  applying  it  at  me  end  of 
a  bar  or  on  the  edge  of  a  disc.  The  position 
A  will  give  too  tnnoh  clearance,  and  the 
\ippm  iaaa  vQl  be  dto  too  ^nxoniult,  «ii^ 


The  method  ot  finding  the  Sidereal  Tims  U 
d^an  Noon  at  any  other  SUtion  will  be  tsesd 
m  p.  36B  of  Vol  XL. 

At  7  a.m.  on  June  2Ist  the  Saa  is  said  [teclmi- 
Ally]  to  enter  Cancer,  and  Summer  is  sBprnwd 

0  commence.    At  tlidi  instant  he  will  reallf  be 

1  little  to  the  north -west  of  ij  Gleniinorttm.  ] 
rbia  is  the  longfest  day,  the  Sun  being  aboTS  thi 
loiiiou  lor  16h.  33m.,  and,  of  course,  oul;  7k, 
!7iii.  hielow  it.  There  ia  no  real  night  in  tlie 
Iritish  Islands  during  the  entire  mouth.  ^t« 
>ud  faculas,  in  somewhat  diminished  numben, 
lentinue  to  appear  on  the  Sun's  disc. 

The  Xoon 
Sntersher  lAst  Quartet  at  l-8m.  after  mid- 
lightoD  the  fith,  and  is  New  at  lOh.  42'1iil 
>.m.  on  the  12th.  Tolarahly  high  tides  may  ba 
ooked  tor  about  the  13th.  She  wiU  enter  h» 
First  Qu*rter  at  Ih.  43-im.  in  the  aftemowi  et 
he  19th,  and  he  Full  43'lm.  hetora  noon  on  the 


Day  of 

Moon's  Age 

Days. 

h.     m. 

2    30-1  a.m. 

22-9 

C    171    „ 

27-8 

3    3S-Ip.m. 

21 

8-6 

IS 

lJ-8 

11    395    „ 

The  Uoon  is  in  conjunction  with  Uaisatl 
t.m.  on  the  11th ;  with  Alercory  at  1  o'clock  tbi 
■ame  attemoon  ;  with  Satum  at  6  uo.  osrtks 
13th  ;  and  later  on  with  Venus  at  S  f.a.  ; 
iutly,  she  will  he  ia  conjunction  withJaptKSl 
^-^.m-uathaUth. 
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Maawloli  Xwn  Tlua  of  SoatUnar  vt 
BlKht  of  the  Prlselpal  Flxsd  SUra  on 
ths  irirht  of  JnaB  lat,  IBBB. 

Sontbi. 
Star.  h.  m.    *. 

UrueMajotu  .,         ..9     1     130  p.m. 

jotunu         9  23  21-i9    „ 

Libra  ..        ..        ..10    3  21-70    „ 

Oonmsi        10  47  3299    „ 

ScnwDtU 10  es  lS-83    „ 

Lnbmt  11  39  BT-S4    „ 

■HercuUt 12  29  5197    „ 

:  Ophiachi 12  47    O'lB    „ 

The  method  of  finding  the  Greeniricli  Heut 
rime  of  SoDthioK  of  utier  of  the  Stan  in 
he  above  liit  for  any  olher  night  in  Jose, 
J  alw>  that  of  detenoming  the  local  instant  of 
U  Tnnrit  at  anv  other  Btaturn.  will  be  foond 
m  p.  366  of  Vol.  XL. 


■9    a 


Bo  Eclipse ;  Oc  Ocooltation ;  Tr  Trannt  of  Satellite ;  Sh  Tranait  of  Bhadow ;  D  Dinppearance ; 


rHS  INTEBHATIOHAL  TSYSSTlfOt^- 

EXHIBITIOH.-IV. 
Prim*  Xerera  uid  Slatrlbntlon  af  Powar. 

THE  Bxhibite  in  Group  TV.,  Prime  MoverL 
and  their  nomeroiu  accassoriea,  are  located 


If  a  Morning  Star  dtiriag  the  &r«t  thM6^iiarten 
of  the  month,  bnt  comet  into  mperior  oonjnno- 
tion  with  the  Son  at  S  p.m.  on  the  2Tth ;  and, 
of  oohtm,  aftervarda  tiaTels  to  the  east  of  him. 
"  !- if-i  the  akj,  but,  lave  at  the 


■srcarf  ia  high  up  ij 
iMghmmg  of  Jane,  is 


„  1,  and  his 

■rlj  arcolai  disc  subtends  too  small  an  ano-le 
(ft  Jittle  more  than  &"]  for  him  to  be  either  easily 
pck«d  np  or  worth  looking  at  when  he  is  found. 


6    16-8 


19  U-5 

21  40-ri 

23  33-5 

24  300 


10  23'6  I 
10  31-7 
10  43-2 


Hencs  Hsrcaiy,  storting  from  a  barren  part 
ol  Alies,  will  travel  entirslj  across  Tannis,  and 
ior  a  oontiderabla  distance  into  Gemini.  He 
will  be  in  oonjimotion  with  Neptune  at  7  p.m. 
on  the  5th,  and  with  Batum  at  4  a.m.  on  Ute 
Uth. 


It  an  Evening  Star,  setting  more  than  an 
"  IT  the  Bon  towards  the  end  ol  June, 
r  diuneter    increases   from  9'7*  o 


irftoM 


to  10-r  hv  the  30th,  and  by  the 
e  ih«  has  become  perceptibly  gibbt 


■5^ 
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6      3-7 
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8    30-7 

24      0-1 
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36 

7    24-1 

23    14-7 

1      4-9    „ 

nu  path  indicated  by  the  above  Ephemeris 
otenda  thrangh  a  good  deal  of  Taurus  and 
li^t  aeiOM  Qemini.  Vonus  will  be  to  the 
DMtlk  of  q  Geminomm  on  the  12th,  and  of  m  the 
aaxt  neidae.  On  the  24th  iho  will  be  1°  20' 
north  of  t  Qeminorum  ;  but  tbue  aie  the  euly 
■tiui  of  an^  nze  to  which  the  will  abroach 
nodenMj  near.  She  will  be  in  oonionotion 
with  a»tnni  (1*  32'  N.  of  him}  at  10  p.m.  on 
thoTlh. 

Km, 
Wot  fb»  olMmt'a  paipam,  etmttawmir^ 


...  poteible,  efen  at  the  beginning  of  Uii 

month.    His  diameter  oontinnet  steadily  to  de 
crease  from  33-3'  on  the  1st  to  31"  by  the  end  o; 


Si 

Bi^t 

b.    u. 

10      3-2 

10      6-S 

10      7-9 

10     10'6 

21 

10    13-3 

26 

10    16-3 

12    64-4 

12  40-4 

13  2fi-4 


Starting  thns  from  a  point  leM  than  r  nortt 
of  Regnlus,  Jupiter  will  detcribe  a  short  aio  in 
Leo  in  a  sonth-easterly  direction  from  that  star. 


It  now  to  rapidly  approaching  the  wcat,  that, 
like  Japiter,  to  be  seen  at  all,  ho  must  be 
observed  immediately  it  is  dark  enough.  Heii 
in  qnadntnre  with  theSnnat  2a.m.Dnthe20tb. 
His  diameter  subtends  an  angle  of  3-8'  during 
the  whole  of  June. 


Whence  it  will  be  teen  that  TJranus  remain  a 
almost  sensibly  stationary  between  f3  and  i/ 
Vixgiute, 

Neptune 
Is,  for  the  observet'i  poipoee,  invisible. 

Shooting  Stan 

An  tan  in  Jane.    The  nights  of  the  TiUv  ad 

SOtti  aif  than  tn  wbioh  uukriuu  ol  ahnwcn 


and  their  n 

lor  the  most  part  in  the  South  Oallery  of  the 
Uiddle  Court ;  bnt,  as  might  be  expected,  some 
>f  the  most  notable  of  the  prime  movers  aw  doing 
isef  ol  work  in  various  puts  of  the  Exhibition, 
md  othete  are  employed  in  giving  practioal  de- 
noDstrationB  of  thui  capabilitiet  in  the  grounds. 
3f  these  the  moat  attractive  from  the  popular 
[loint  of  view  are  niicloubtedly  the  Mekaraki 
»mpreseed-ait  tramoat  and  Mr.  Holroyd  Smith's 
slectric  tramway,  both  of  which,  by  the  time 
these  lines  are  read,  will  be  in  full  working  ordm 
m  the  railroads  laid  down  outside  the  buildings- 
in  what  is  called  the  South  Promenade,  we 
tiAve  described  the  MekanU  compressed-air 
tiamcar  more  than  once  in  previon*  valumea,  and 
<re  need  only  say  here  that  it  is  one  of  the  best 
}f  the  schemes  for  propelling  tramcart  by  a  store 
jt  comprused  air.  Tolerably  full  deUils  of  Its 
jonstruction  will  be  found  in  Vol.  XXXVI.  p. 
S3,  and  Uiere  is  an  account  of  experimental  tnj» 
snthe  Caledonian-road  in  Vol.  XJ^XVILp.  4SB, 
irhile  there  are  gmeral  articles  in  Vol  XXXIV. 
p.  246,  and  Vol.  XXXIU.  jp.  2.  This  erhjbit 
lerves  to  display  the  merits  of  several  inventions, 
tor  besides  the  car  itaelf ,  the  "  permanent  way" 
Unstratee  the  Denham  •  Ol^erla  -  Moleswintb 
lyatem,  and  the  oir-compreemng  engines  give  a 
iractical  demonstratioa  ot  the  capabilitieB  of  the 
Moithcott  devicea  as  made  W  the  General  Engine 
iitd  Boiler  Co.,  of  the  Hatcham  Ironworka,  S.B. 
Che  steam-engine  is  fitted  nith  a  aimple  and 
lovel  form  of  governor,  consisting  of  twopieoet 
if  chain  kept  taut  by  a  spring  on  the  governor 
ipindle.  As  Uie  speed  incrsaees,  the  chuns  tend 
)o  assume  corroa,  and  thus  actuate  the  throttle 
ralve.  A  bouse  has  been  erected,  in  which  the 
ramcar  reoeivea  its  store  of  power,  and  Che  line 
Uelt  being  laid  with  a  rather  sharp  double  cnrve 
s  sufficient  to  teat  the  rnoning  power  of  the  cat 
in  the  lovel,  though  it  would  have  been  more 
atisfactory  if  a  hiU  or  two  could  have  been  intro- 
luced.  However,  the  exhibitors  have  done  the 
lost  they  could  with  the  means  at  their  disposal, 
nd  they  demonstrate  in  a  latisfaotory  manoei^ 
hat,  so  far  u  mechanical  considerations  are  con- 
«med,  a  tremway  can  he  driven  bv  means  of 
ompressed  air.  In  this  connection  the  queation  - 
a  simply  one  of  economy,  and  admitting  thtf' 
dvantage  of  compreased  air  in  the  shape  ol  oom- 
ilete  avoidance  of  smoke  aud  noiae,  it  may  be 
loubted  whether  it  will  auccoaaf  ully  compete  with 
team  applied  direct.  The  Mokarski  system,  it 
rill  be  remembered,  has  been  at  work  for  some 
'ears  in  Nantes,  and  all  the  little  difficulties  have 
leen  overcome,  the  "hot  pots''  for  warming  Uie 
ir  efiectuallv  checking  the  tendency  to  freeze  np. 
ilr.  Holroyd  SeiiUi's  electric  tramcar,  workup 
in  the  syatem  which  is  being  put  into  working 
rder  on  a  considerable  length  of  line  at 
tlockbaru,  was  ready  on  Saturday  la<t, 
nd  will  undoubtedly  attract  much  attan- 
ion ;  but  at  present  there  is  no  mga  of 
[ammell's  pneumatic  railway  on  the  impnlw 
vstem,  olULOugh  Messrs.  Walker  Bros.,  of 
fig&a,  ara  ready  with  the  finj  air-eomprassing 
lachioery,  a  apecimen  of  which  is  shown.  Mt 
aeir  stand  in  tSaMidAlftCiraaA-  T.-a-iiiR  «w«iA» 
OtBWiw    *^    9ai^l^  ■5wro«o»iiaT*LS»in»-'Syi& 
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hmBg   fitted   with   Morton's  yalve-gear.     The 
fio«ui-Eastem  Bailway  Co.  exhibit  a  coal  truck 
and  a  goodi  waggon  specially  oonstnicted  for 
espvesB  speed — a  oLus  of  traffic  this  coznpaxiy  is 
largely  dieveloptaig  in  connection  with  the  Con- 
tinent.     In  the  biiilding[8  themselves  the  best 
exhibit  of  prime  movers  is  probably  that  of  the 
^as-ea^;ines— 4t  least,  they  present  the  greatest 
anavdties.    Messrs.  Orossley  Brothers,  of  Ooen- 
ahaw,  besides  the  engines  on  loan  and  used  for 
^tariocs   puxpoees  by  other  exhibitors,  show  at 
iheir«tsjid  a  7  h.p.  of  new  design,  with  the  self- 
rtartlng  ^  arrangement ;     bat    their     principal 
giawMy  is  the -doable-cylinder  engine  of  4  h.p., 
4M6iaUy<deugiiedfor  eledrio-lighting  purposes, 
mwe  steadiness  of  nmning  is  a  desideratum. 
This  engine  has  an  impulse  at  every  revolution, 
4nd  tiia  charge  of  gas  is  automatically  increased 
or  decreased  as  required.    An  incandescent  elec- 
trio   lamp  is,    in   &ct,   an  excellent  tester  of 
•toady   running   in   a    gas-engine,  as  it  indi- 
cate every  impulse  by  slight  changes  in  the 
inflandescence.      A    new     vertical    model   is 
«lio  shewm  "by   Messrs.    Crossley,  which  will 
attnust  muek  attention  from  those  who  require 
about  1  h.p.   It  is  }  h.p.  nominal,  and  is  notable 
tat  the  small  space  it  needs.    Endues  of  Uie 
insU-loiown  pattern  are  to  be  seen  driving  pript- 
in^  machines,    dynamos   for   electro  -  plating, 
hmafa'ny  appsxatus,  the  Aquarium  pumps,  £i. 
The  British  GkM  Engine  and  Engineering  Co. 
arhChit  Atkinson*s  well-known  gas-eoffine,  and 
JUL  entirely  new  and  novel  pat^m,  which  it  is 
^dmost  ia^ossible  to  describe  without  engra- 
^ringi.  Two  bent  lever  arms  pivoted  in  tiie  centre 
am  connected  at  their  upper  ends  by  links  to  tiie 
■CBsnk-pin,  while  the  lower  ends  are  attached  to 
.  I^lain  plunger  pistons,  working  in  a  horizontal 
^  <^linder  at  the  foot  of  the  casting.    There  is  no 
.  wre  gear  and  no  slide,  the  pumping  piston  and 
,tha  working  piston  by  tiieir  pecuuar  (Ufferential 
.  .action covering  and  uncovering  the  passages  for 
the  supply,  exhaust,  and  ignition,  an  impulse 
Iwing,  ox  course,  given  at  each  revolution.    The 
■Ignited  charge  is  expanded  to  about  double  its 
▼olnme^  but  a  feature  of  special  interest  is  the 
lanidity  with  which  the  power  is  developed,  thus 
wdncifig  Che  loss  of  heat  to  the  water  jacket. 
_,  Andrew  and  Co.,  of  Stockport,  show  the  small 
Biischop  en^e,  and  the  more  recent  Stockport 
.  pattern,  whx)h  runs  with  much  steaduiess,  as 
ahown  at  work.    Sterne  and  Co.,  of  Glasgow, 
exhibit  a  Clerk  en^e  with  seU-startinff  gear, 
the  principle  of  wluch  was  fuUy  described  in  No. 
1011.    Amongst  other  engines  the  Korting,  ex- 
liibited  by  KSrting  Bros.,  of  Panoras-lane,  £.0., 
is  chown  running ;   but  although  it  is  without 
alides,  it  has  too  much  gear  about  it  to  commend 
(It  to  the  mechanic.    It,  however,  occupies  but 
QSSOe  space.    The  Withm  gas-engine,  exhibited 
•liyBeynon  and  Cox,  jof  Torquay,  is  a  simple 
^vartioal,   actuated    bv    a  single   piston   valve 
fmerated  by  a  cam,  wnich  instantaneously  opens 
the  port  and  doses  it  as  quickly,  thus  insuring  a 
Lf  all  chaige.    The  consumption,  of  gas  for  a  1  h.p. 
.cqgine.is  stated  to  be  44  cubic  feet  per  hour,  an 
•eiQiloaiQn   taking   place   at    eveiy    revolution. 
SfiteftflBents  about  the  consumption  of  gas  per 
Lh.p.  are,  however,  not  of  much  value,  and  the 
jnrv  would  do  a  useful  piece  'Of  work  if  before 
msfeng  their  awards  they  tested  the  relative 
«efiQBoaiy  of  the   different  engines.      Another 
^aimplc  vertical  engine  is  one  shown  by  Mr.  R. 
.'Skene,  d  Wickhun-street,  S.E.    The  simplest 
.  Asengine  is  exhibited  by  Edwards  and  Co.,  of 
.  a^thampton-buildings,  for  apparently  it  has  no 
gear  at  alL;  but  as  it  is  not  snown  in  motion,  it 
IS  impossible.to  form  any  opinion  of  its  merits. 
Olaxke  and  Gillespie,  ca  btevenage,  exhibit  a 
<<  small  engine  of  J2-man  power  called  the  Syrinx, 
which  is.  certainly  compact,  and  there  are  some 
V  ethers  of  no  particular  importance,  but  which 
<kelp  to  aaake  a  tolerablv  complete  collection, 
f  from  which  the  buyer  will  have  some  difficulty 
>in  jnaking  a  selection.      Hot-air   engines   are 
lihcwn  by  Hayward  Tyler  and  Co. ;  Bailey  and 
Oo^  of  Salford  ;  and  l^  the  Britannia  Company. 
The  first-named  exhilut  the  fiider  engine,  but 
Messrs.  Bailey  have  a  very  compact  vertical,  on 
Iiehmann's  patent,  the  horizontal  type  of  which 
ere  illustrated  in  No.  794.    In  this  engine  the 
.esptaded  air  is  cooled  by  water,  and  immediately 
aetiimed  to  the  heating  chamber.  The  Britannia 
iCooBpany  have  two  small  hot-air  engines,  one 
driving  a  lathe  ;  bat  those  are  suitable  only  for 

41^    whUa  the  Bider  and  that   exhibited  by 
Mm,  Bailey,   though  wottking  by  gas,    are 
ted  for  burning  any  kind  ottad.    Oi  steam- 
ifi^na/i  the  .chief  jwveitiea  an  in  coinnection 


with  the  valve-gear,  though  the  compound 
tandem  triplex  of  Goodfellow  and  Matthews  will 
be  new  to  many  visitors.  It  has  three  sets  of 
cylinders  arranged  radially  round  the  crank- 
waft,  each  set  consisting  of  a  large  and  small 
cylinder,  through  both  of  which  steam  passes  in 
succession.  The  pistons  are  in  the  form  of 
plun^^  of  two  diameters,  the  smaller  portion 
workmg  in  the  high-pressure  cylinders,  and  all 
three  coupled  to  one  crank.  One  eccentric  and 
strap,  working  valves  of  the  piston  type,  dis- 
tributes steam  to  all  six  cylinders.  Tnree  of 
these  engines  are  at  work  driving  dynamos,  work 
for  which  they  are  specially  designed.  The 
Willans  engine  as  appfied  in  launches  is  exhi'- 
bited  at  woric  in  the  Middle  Court,  and  in  the 
electric  lighting  shed  driving  a  dynamo.  A 
curiosity  amongst  these  new  high-speed  en^es 
is  the  rarson^s  four-cylinder  exMbited  by  Kitson 
and  Co.,  of  Leeds,  for  not  only  does  the  crank- 
shaft revolve,  but  the  cylinders  rotate  around  the 
shaft  at  half  the  velocity  of  the  latter.  It  is  im- 
possible to  give  any  idea  of  this  engine  without 
drawings.  Mr.  Bumsted,  of  Hednesford,  exhibits 
Chandl'Y's  high-speed  engine,  which  is  capable 
of  driving  dynamos  direct  up  to  1,200  revolu- 
tions. Tne  engine  is  of  the  type  in  which  the 
piston  is  of  the  hollow  plunger  pattern,  coupled 
direct  to  the  shaft  by  one  rod,  and  is  thoroughly 
lubricated  by  the  crank  pin  itself  revolving 
through  oil  at  each  turn.  The  engine  is  shown 
driving  a  dynamo  at  1,600  revolutions  by  rope 

fearing,  running  itself  at  750.  Heenan  and 
'roude  exhibit  the  Tower  spherical  engine 
coupled  to  a  Crompton  dynamo.  A  model  in  wood 
will  help  the  visitor  to  understand  this  altop^ether 
novel  and  ingenious  device,  which  it  is  difficult 
to  explain  even  with  the  help  of  diagrams. 
Amongst  the  steam  engines  in  me  Middle  Court 
which  are  shown  in  motion,  that  exhibited  by 
D.  Adamson  and  Go^of  Dukinfidd,  will  attract 
attention.  It  is  a  Wheelook  automatic  cut-off 
engine,  with  16ip.  cylinder  and  3ft.  stroke.  The 
steam  passages  are  at  the  bottom  to  insure 
thorough  drainage,  and  at  each  end  is  a  bored 
chamber  filled  with  a  partiallv  rotating  valve, 
which  acts  like  an  ordinary  slide-valve,  placing 
the  passage  in  oonnection  with  either  the  steam 
or  the  exhaust.  Between  the  tnain-valve 
chambers  is  a  central  steam  chamber  fitted  with 
cut-off  valves,  which  give  a  free  opening  with 
very  small  movement.  No  steam  can  leak  into 
the  exhaust  without  passing  both  cut-off  and 
main  valves.  Mr.  Ogden,  of  Ash^n-under-Lyne, 
also  has  an  attractive  exhibit  in  the  shape  of  a 
"  Manchester  "  automatic  enansive  engine,  which 
is  shown  running.  The  cyfinder  is  simply  a  pipe 
with  fianges.  The  valves,  steam,  exhaust,  and  cut- 
off, are  independent  of  each  other,  and  can  be  ad- 
justed ;  the  grade  of  cut-off  from  no  steam  to 
three-quarter  stroke  is  under  the  control  of  the 
governor.  The  Corliss  gear  is  silent  and 
simple.  Marshall  and  Co.,  of  Nottingham, 
Homsby  and  Sons,  of  Grantham,  and  Hobey 
and  Co.,  of  Lincoln,  exhibit  splendid  specimens 
of  the  semi-fixed  compound  engines,  which  have 
found  so  much  favour  during  recent  years.  In 
the  case  of  Bobey's  en^e,  it  is  fitted  with 
Richardson's  patent  eleotnc  regulator  for  main- 
taining a  constant  electric  current  en  a  circuit. 
An  electro-magnet  acts  upon  a  heavy  armature, 
which  is  attached  to  a  lever  that  operates  a  steam 
valve,  so  that  in  the  event  of  an  accident  to  the 
lamps,  the  steam  would  be  shut  off,  or  the  speed 
reduced  in  preportion  to  the  number  of  liunps 
cut  out.  This  engine  is  shown  driving  the  ex- 
hibit of  the  Kirkstall  Forge  Company,  consist- 
ing of  their  rolled  shafting.  Specimens  are 
shown  in  all  sizes,  from  \^in.  to  6m.,  and  20ft. 
long,  and  they  are  rolled  so  straight,  round,  and 
true  that  no  turning  is  required.  Couplings  and 
adjustable  bearings  are  shewn  in  oonnection. 
For  this  shafting  an  increase  of  20  per  cent,  in 
torsional  strenp[Ui,  and  33  per  cent,  in  fiexional 
strength  is  claimed.  Duncan  Brothers,  of  Queen 
Victoria-street,  exhibit  a  oompoand  non- 
condensing  launch  eng[ine,  with  Bremme*s  jMtent 
valve-gear  for  expansion  and  reversal,  a  simple 
arrangement  which  has  replaced  the  ordiniuy 
link-motion  in  many  cases.  Howard  Lane  and 
Co.,  of  116,  Palmerston  Buildings,  E.G.,  exhibit 
tiie  Lane  sectional  steam  boiler,  and  a  model 
cylinder  boiler  with  their  interior  electric  lamp 
fittings  f6r  observing  the  action  while  at  wor£ 
The  eyepiece  is  a  fittmg  containing  two  pieces  of 
glass,  and  the  incandescent  lamp  is  fitted  into  a 
bulb  of  thick  glass.    A  Boot  sectional  boiler  is 


with  portions  of  the  sides  removed  bo  that  the 
scum  troughs  and  anti-priming  pipe  can  be  seat 
Durham,  Churchill,   and   Co.,   of  Leadenhsll- 
street,  exhibit  specimens  of  their^  weU-known 
velometers,  and  a  compound  spiral  piston  packiog 
which  is  so  arranged  that  the  rings  will  expand 
only  to  a  certain  extent,  no  matter  how  tightly 
screwed  up.    The  packing  consists  of  ^  sense  ol 
spirals  connected  U^ther  by  short  len^[ths  of 
straight  wire,  insteaa  of  a  continuons  spiral  idl 
round  the    piston.     The   Venetian   Air-valve 
Furnace  Bar  Co.,  of  Walbrook,  exhibit  Galley's 
movable  angled  feather  furnace  bars,  and  the 
BoddngFire  Bar  Syndicate  also  exhibit  their 
fire   bftfs   with   automatio   rocking   apnuatas. 
Several    firms   show    applications   of    xrictioa 
driving  gear  for  working  dynamos,  and  Prof. 
J.   A.    Ewing    alio    euiibits     a     model    of 
his    system    of    gearing  by  which   power   ii 
transmitted  by  rolling  friction.    Prol  Fleeming 
also  illustrates  b  v  a  Isrge  model  his  nest  gearing, 
as  it  is  called,  which  transmits  power  by  roUiiig 
friction  between  drums  so  arranged  as  to  relie?e 
the  bearings  of  direct  pressure.     We  described 
this  invention  on  p^  888,  Vol.  XXXIX.     lb, 
Hindley,  of  Queen  Victoria-street,  shows  sevend 
examples  of  his  portable  steam-ei^ines  specially 
adapted  for  small  power  users ;  and  Mr.  J.  Brsdy, 
of  Rudgwick,  Sossex,  shows  a  light  combined 
traction  and  stationary  engine,  weighing  34cwt, 
which  is  entirely  under  the  control  of  one  penoo. 
It  has  two  cylinders,  and  is  carried  on  three 
wheels ;  but  we  should  like  to  see  it  at  work  on 
rou^h  roads  before  expressing  an  opinion  of  ite 
merits  as  a  traction  engine.  Mr.  B.  M.  Marcfasnt, 
of  Fenchurch-street,  was,  at  the  time  of  our  visit, 
erecting  the  plant  to  exhibit  his  system  of  re- 
turning the  exhaust  to  the  boiler,  and  when  st 
work  it  will  doubtless  attract  some  attention  si 
an  attempt  to  use  steam  in  the  oom^ete  drds, 
which,  it  must  be  confessed,  is  not  oonsidsred 
economically  feasible  by  engineers  generally,  lb, 
Kirkaldy,  of  West  India  Dock-read,  asks  the 
attention  of  enffineers  and  mechanics  to  his  re- 
markably small  sur&use  condensers  oonNdniiig 
spiral  coils  of  oold-water  pipes,  which  ars  oer- 
tainly  remarkably  efficient.    Injectors,  speed  in- 
dicators, and  recording  instruments  are  dumn 
by    several    firms,    some    of    them  at  woric 
in     connection     with     the      various     boilsn 
and    engines,    particularly     in     the    electao- 
lighting    shed,    and     the     numerous    stsam- 
pipes  connected  to  the  various  engines  ars  insQ 
cases  coated  with  some  of  thto  non-oondaetiiig 
compositions ;   Leroy  and  Co.,  of  Qray-strsst, 
£.,  having  also  at  their  stand  a  variety  of  ex- 
hibits showing  what  can  be  done  with  tneir  cooi* 
position,  and  a  special  manufaetnre.  which  is 
sufficient  when  onfy  one  inch  thick.    PuDeysan 
shown  by  several  firms,  those  most  notiossUs 
being  the  light  varieties  made   of  steel  sad 
wroiqsiht  iron,  and  those  with  perforated  fMsi^ 
which  are  supposed  to  enable  thebetttotsksa 
firmer  grip.    Belting  is  shown  in  great  variefy, 
both  at  the  stands  of  the  exhibitors  and  drivin| 
various  machines ;   there   are   also  some  bsK 
fasteners,  but  nothing  very  novel  in  chanctsr. 
Boiler  feeders  are  exhibited  in  model  aiidfnU 
size,  Fromentin's  being  on  view  in  the  shape  of 
drawing  and  modd  at  Stand  No.  470,  whUs 
mechanical  stokers  are  represented  in  loll  liae^ 
but  so  far  as  we  have  been  able  to  discover  aoas 
of  the  boilers  at  work  is  fitted  with  one.    Then 
is  imdeubtedly  much  prejudice  against  mechsni- 
cal   stokers  ;    but  an   examination   of    those 
exhibited  will  show  that  there   is   no  leason 
why  fuel  should  not  be  automatioally  fed  to  a 
steam  -  boiler.       Lubricators    are     exWMtsd 
at    the    stands,    and    also    in    great  vaiisty 
on  the  different  engines  and  manhinea — Trisr 
Brothers  showing  a  good  collection  of  Staufisr's 
devices,  with  Akaisers  mechanism  for  obtainiag 
step-by-step  rotary  motion  in  numerical  oonnten 
for  machinery.    Mr.  D.  Joy  exhibits  a  moving 
cardboard  model  of  hie  gear,  two  seta  operatiag 
the  three  valves   of   a  triple  enaine,  and  a 
quadrant  block  from  a  L.  and  »»  W.  goods 
engine  which  has  made  48  million  revolutions. 
H.  and  T.  C.  Batchelor,  West  Kensington,  show 
one  of  their  patent  **  motion  drawings  **  in  the 
shape  of  the   eqgines  of   the   Atluitio  liner 
Ameriea,    These  drawings  are  on  cardboard,  cut 
out  and  laid  over  one  another,  to  that  the  paits 
can  be  moved  to  various  podtkms  ot  the  moCko. 
This  gfoup  embraces  so  many  eshibiti  o<  intursrfi 
that  it  is  scarcely  possible  in  the  available  spMi 
to  do  much  more  than  indicate  what  is  tobtniA; 


shown  dose  by,  andOalioweiv  and.^Q!Da,oll&.esi-\\rai  it  oontains  exhibiti  which  pcojpi^  twl 
Chester,  exhibit  a  \)0Uerncm3!LexV)lViQede^ 
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1   SCSIW-CTntlVO   QkVQV. 

rriHESE  RUBM  us  mad»  by  J.  Wyto  and  Oo., 
I.  Eut  BortoD,  MiM.  TlkB  •anBTinai,  with 
M  followlDg  deMriptloa,  will  Mnutn  the  om*  ot 
lha«ool:-l^Bat  OAnkaaf  UxMa  ot  u;  pltoli 
wfcrttwc.  taka  c  ifeM  of  ibart  ButallMothar 
■wfrfal)  ii(.  8,  wi&i  <aie  adg«  A,  tra*.  Thm  U7 
flffftUMB.tlMMnM  dlrtuoa  itnm  UiB  adfa  A,  H 
tt»  dlaawtar  of  Um  wnw  to  be  oat  Urn  dimw 
to*a  at  lil^  uglo  with  edn  A.  Than  from  Una 
O,  an  Una  B,  uawsn  off  half  tha  pitch  D,  and 
taw  Ime  ^  whidt  «lUb«thaang)«(nnkan- 
ntnd  foi  tha  tooL  Bat  ths  nage  ai  ahown  In 
mFIcl.  WhaatbaBaagaiiMtto^Unaaiihown 
ng>I,  itlithan  aatto  xat  wbanmaUng  taal,  audi* 
^iHad  to  both  ddaa  ■■  ahown  in  Fin.  2  and  3.  B 
i_  ••.-»„.  _<ii  .1 saBowad.    ''^  — 


tta  i»o8a  li  aat  to  tha  laka  of  anr  right  hand 
tteatid,  ^  alnpl;  tnining  it  orcroa  tha  othn  adga 
It  bMoaa  Ht  for  kft  hand.  Whan  entUng 
T-ttiNdi,  &•  ganga  can  ba  naad  for  grindtag 
Mgle  B<  tool  (W°)  and  aattiiig  the  tod  aqDan  on 
xmti  ate  fOr  dapth  and  foi  taatios  •ooanorof 


light  hai  baen  fait  to  bo  iuuatiitaotOT7  arar  1 
Iti  inooption  at  tha  beginning  of  thi*  oantnry. 
eaUit  " nnaonnd "  ia too  itning;  to  oall  it" 
wtiafartory"   la  what  all  good  taaabei*  ai  . 
baUara,  acouatomad  to  do  aTary  Una  thaj  azponnd 
It.    Lat  ma  aiplain  tha  diffaranoe.    A  wava  thaot; 
of  light  i>  oartainlf  and  damonttrably  tana.    That 
la  to  mj,  Ught  doaa  ooniiat  of  wavea.    Bnt  what 
doaaonemeanbyawaTe?    A  bump  on  tha  top  of 
tha  aaaf    That  !■  ana  Und  of  waTa,  and  br  no 
maana  a  varr  limple  kind,  but  It  ia  aoaroaly  the  kind 
that  oonatitulea  ught.     But  what  doe*  onen 

by  a  waTe  F     An  oaoillatian  or  vibntlon  of  a.. 

fonn  of  mattsiF     Not  naoaaaaiily.     What  than  F 
A  peilodlo  diiturbaDoe  T    Yea,  a  dlttuibanoa  of  a 
msdlam  ptriedie  betk  ia  tpatt  and  timt.    Note  the 
daBnitlon.     Now  light  indnbitably  ii  periodic 
naoeaBdtIme,a)idbeiioaItiia  wave  motion. 

boat  of  faeta,  dilbaotioo,  &o.,  ko.,  '    '     "' 


■MM  down  in  tL  __-_.. ._ 

nn  mataa  Iha  gang^  and  if  the  thread  ia: 
MHMt.K  wfflteaaao  at  once,  nuaoan  be  done 
bilBM  th«  aoww  la  unite  flnlahad,  thna  giving  tbna 
toBnIA  ontceHr.  When  enttlng  baataid  thniadi, 
IhtfaUEe  ean  fia  naad  for  depth  aaaleof  thMad, 
•■0  MtUfftool  eoneody  00  reat  aa&own  in  Fin. 
t  ami  7,  rita  Hoa  tapnaenti  the  bu  in  the  bathe, 
Mid  Oe  tool  ia  a^oaad  to  bain  the  nat)  Alao, 
Hk  iMltag  irtaHMT  lb*  thiaad  ha  paipandienlai  to 
«•  axb  of  Oia  aorew.  When  entt&g  wonna  to 
hHi  nan,  aat  gange  ae  ahown  in  Fig  G.  It  ia  than 
mttoti^iSaami,  alao  fee  tnOiBUiieBd  and 
«rtUM  teelewiautlf  on  lart.  Whan  enttlMtaouan 
anna^  Mt  a»  gauge  to  half  tha  pitcfatT  amla, 
Mrtyvuhave  tha  depa  laqoind  a*  ahown  hi  Fig. 
S.  The  gaoge  earn  ba  naad  for  takitig  all  deptha  d 
As  AhUS  iMtltala  Standi^dttnad*,  alec 
ttai  wonn  Oieadi  fnm  tte  tegnlai  ataodaid 
|M.  It  ean  ba  naad  for  satKng  equal  olaai- 
I  iA^  maUog  eutting^oft  tooli,  and  aa  a  depth 


Eihatad  Mala  2fa.  long,  anid  aan  WuMd  tra^aU 
ftwiila  n  to  fin.  pftoh.  No.  £  haa  a  gradnatad 
Mib  Sta.  long,  and  oan  faaowd  for  all  pitchaa  from 
Jio.  to  Stto>  piteb,  01  for  othai  purpoaea,  aamen- 


m  Fig.  d"  aUo'ark°^tii    ^''tS 

gaoge    for  many  puraoaea.     Tbf    *-*!'^ 
mada  in   two  naea.      No.    1  haa 


,  „e  ate  landed  In  n__,  — 

prograaa  ia  inpadad,  ellhar  by  want 

altogethar,  01  bj  oumbroua  and   a.- 

1^  natnial  early  viaw  waa  that  the  wara  motion 
waa  a  material  motion  j  oit  like  motioai  to  whleh 
we  weie  aaoottomed  io  lound  and  other  of  tbe 
nora  tangible  phenomena,  althongh  minnta  beyond 

ware  theory,  aa  an  aotna)  bodily  oadllaHon  of  aona 
jelly-like  inbetanoa  aaema  to  ma  doomed.     With 

uoUil        

SsbVil^Mm , 

thalaaa,  that  it  wm  ba  ahandoud :  and  tha  parlodio 
dtataibanoa  whioh  oonatitotM  light  wlU  ba  aonght, 
netln  the  maahanioal  oeeillation  5  orilnaiiT  tartar, 

at  eoajaotuied,  aod  more  than  balf-Tarifled,  by 
OeA-HuwaU.  OalUDgad(«tBrbanee"el*attieal'' 
lanieal "  la  rafiwr  like  calling  « 
aioal*'  intfaad  of  "phyaical,^' 
My  we  do  net  undentaod  1" 

IDB  with 


whioh  emy  day 
it  mark*  it«  telal 


^^bjttar 


ttfouhip  and  tiaily  In  the  genual 
"* —  —'  it  giraa  n*  the  ateoied 
luxan  of  eleotrioU 


bettei  and  mote  btlmately  known,  then  will  the 
natme  of  a  waTa  of  Ught  alao  bagm  to  be  ol 
and  definitely  intelligOla. 


THE  WAV!  THEOKT  OF  LiaHT-  TWO  BEW  TYPE-WEITEE9. 

ByPww.OuranLoMM.  qiWO  new  type.wilten  haT*  leoantly  baen  In- 

•  of  Oa  Amimmt,  onder  the  head  L     taoduoed  to  notice.     One,  the  invention  of 

.       9  iaitoke,*'lB  anaitidaaakinga  Ur.  E.  Paaoook,  a  JonnaUat,  la  a  portable  trpe- 

OHttm,  aa  annna  to  wbioh  It  ia  aaty  togiya.  writer  and  manifolding  machine.    The  "did" 

IM  wmr  mjt  b*  wni  ba  gratlfled  t^  beutag  trpa-writer  eonalata  of  a  amall  biaaa  oylindei  41hi. 

•■IVBMfaHiln  tha  wave  theory  of  lidtthai  dlatDeter  and  S^in.  high,  tha  top  fOtnlaf  a  dial 


Jr^Agiiirtlfc  li 


1»>  lllMilgllBt  lam  able  topattfy  Mm,  then;  (anL  the  enter  einle  oompriaing  tlu  ca^\i 
tatttaii^lMMrtMawH-ltrM/«MAatt(vta*>  of  a*  alphiM  and  the  nvMiala, aid^ 
taH'ai'nnAte  IM  fte  mt» 0*017  ««  Ait  tba  niU  MtKn,  ricaa,  a&&  qwAalOn 


oairiad  ndlaOT  in  t 
eylinder,  and  bj  pi 
—  *~  ^sonriitinU 


.     OoneapondiBfl    t] 
■o  horiaontal  (inJea  w 


can  be  bnniriit  fate  play.    Aroand  the  edge  id  O* 

i,_. . . ■ j(  ^^^  acRiwond- 

nAiaOr 


ingto  tha  lattan  agalnit  whioh  they 


lOaoad.  Attaeked  to  a  ^ndla  in  the  caataa  of  th» 
dial,  and  lerohlng  abont  it  Uka  tha  handle  al  n. 
domeaHo  aoSee-mni,  la  a  abort  laTei,  on  the  aadw 
aide  of  tb*  outer  end  of  whioh  ia  a  pis,  whiA  flb 
Into  tha  holea  formed  aronnd  Ox  rim  of  Ih* 
dial.  Upon  thia  later  being  daprwead  nar 
any  latter  ot  figme  It  oanata  a  oonaapond- 
iog  type  to  be  amaitl*  ptojeotad  boaiaoatdty 
ttuondkaamaUapartue  in  the  eyUader.  InkiiK 
rollaia  an  pnridad  on  althar  aide  of  tUa  opotog, 
and,  the  Qrpea  having  bean  inked  in  paaiag  Oa^ 
impnaaiona  ate  made  on  flie  pnpar,  which iicaala* 
on  a  toiler  in  front  ot  tha  eblUiig  point.  SUa 
toUei  U  tt»Teraad  antomatiaaUy  fromlelttoiighV 
and  whan  tha  and  of  a  Una  la  reached  the  idlav  - 
and  paper  ate  aent  baok  by  tonobing  a  Hall  ttim, 
which  alao  canaaa  tha  loUat  to  tain  partially  iMBd, . 
tbnipreaentingafTaahBUifaceof  tha  papaaloathn 
next  lint.  By  deptOMing  another  mall  atopipaaaa 
Bie  mada  between  the  woide.  In  thia  way  O* 
machine  prlnta  a  aiogla  oopy  on  oadioaty  p^ar, 
bat  by  the  nn  of  tiMoe  paper  and  eaiboua  Aaato 
pUoed alternately  U la BtUed  that  aa  many  aa  ail- 
patfaotly  legible  impreMiont  ean  ba  produced  at 


-J tei    annad  whioh   caibonio  i-^—    —   — .. 

wrapped.  Tha  oy Under  ii  antomaticai^  wwaMa  «* 
rotatwn  aioond  ita  axia.  andof  ahotiaonUmewa- 
mant  under  tha  point  when  the  typee  rttikn.  ^Ihai 
etep-by-atap  lotatiOD  lakae  plaoa  aa  aacb  ^pafc 
imprinted  on  the  paper,  a  aimlUi  itep-by-atap 
hral«ntal  movement  taking  plaoa  at  the  end  al 
saoh  line.  Aa  eaeh  ibeet  of  papai  baaoaaa uuiated 
with  writing  it  ii  antomatlcally  flirown  off  from  tte 

roller,  the  latter  being  at  tha  aame  tin — ' *^ 

itanotmalpoaitionnadylorafradkah — 
Ontbiabaiag  placed  on  tha  roller  them 
ready  for  the  next  atait.  By  niing  aavenu  mn—' 
of  paper  and  placing  mbonia  abeeta  between  thaai. 
It  ia  itatod  that  lii  eopiei  can  be  prodaaad  at  tha 
aamatinie.  Thetypartqniieano  olaauing,  aa  Sw 
paper  ia  abuck  on  the  nvane  uda  to  the  aoloazbg 
matter,  which  latter  can  ba  aaaCy  renewed  frOH  n. 
loU  of  Qatb<mio  paper  placed  wilbin  the  oylindw> 


Another,  the  wtbbuuh  u  janvB.  &  ■  u.  mum  ^^ 
Daw,  oonaiita  of  a  aariaa  of  laTcn  carrying  at  tbafr 
outer  enda  the  painting  typaa,  both  Ipnara  and 
Bguiea.  TbeeelefeiaanaiiangedlnadielaabMt 
TSl.  in  dianetar,  and  an  aotnatad  by  pittoai-lw^ 
or  plungua  placed  above  them  in  two  oimeaatna 
citola*.  Upon  a  piaton  being  depMaaad  by  the  flisw 
the  type  connected  with  it  Ta  ibaiply  bioaghk  iMn 
the  vettical  to  the  hoibantal  poaUtoo,  aaA  ^rV* 
point  eentral   to    the   carela   formea 

'ypa  only  ean  therefore  ba  In 

at  one  time.    Tbe  typaa  at* 

ia  printiag— that  ia,  they  ai» 

the  revoraa  ot  the  letter  01  Bgiue  prodaoed,  aa  thn 


THE  coLousnra  iutixbs  of 

FLOWERS    AHD  FHVXTf. 

\  TEBY  intarealing  oommunioafkoa  baa  ta- 
il, oently  appeared  u  the  Ftrliaiullmgm  tw- 
rSitii  M«i.  GatlUthaft  »  Wnrdmrf  «n  tte 
anbjeet  of  the  ooloniing  matta  in  flowera  •bA' 
fruta,  Gonbibnted  by  Dr.  A.  Hanaen.  U  appann 
that  a  nUtively  aniaU  Donber  of  ptgoMnta  aaiw 
for  the  prodnotton  of  tha  aaamingly  asdlaaa  vaijatr 
of  ooloui  in  floweia  aod  tnite.  The  white  aaa 
Uaok  ahade*  wbioh  we  enooaoter  there  ate  net  dna 
to  any  tpedal  oolooring  mattea.  White  ia  dna 
merely  to  tha  lefleotion  of  light  thtougb  c«' — ' — 


wUJA 


merely  to  the  dcnae  emoentration  ol  vlolat 

•nenta.    If  we  aat  aaida  chloropbyU  graan,  wU 

rarely  met  with  ia  fioweii,  we  may  laaegaha  thn 
three  following  gtonpe  of  colouia:— (l^  Mlhnai^ 
(2;,tadB,  <3)  tdnea  and  violela.  Hildebnyid  han- 
paevionaly  demonitaated  that  the  yeUewe  «• 
nioetly  in  oombinatian  irith  tha  plannk  auhataMtr 
wbilat  tha  oolonra  of  tha  aeoond  and  IhM  ipBUf 
an  genenlly  fonnd  exiatlog  in  the  oall.tapu  Ha 
yellow  of  flowata  foiaia  an  inaolubla  ccnpoiaA 
with  fatty  mattati,  aa  waa  demcaatiBtad  1^ 
ErukeabCTg  in  tbe  animal  kingdom  under  tbe  aaaa 
oflipoahiome  (thia  may  go  fat  to  aeeoant  fa*  tha 
genual  comparative  petmaaence  of  tha  yellow 
oolonra  both  of  planta  and  animala).  Tbe  yelloar 
-" — nt,  obtained  bv  Hanaanin  a  p«te  wjilallhe 

1^  B^onUaaSon  with  aoda  and  axbaatits 

with  petroleBm  ether,  agnea  in  ita  bahavk«r  wUk 
ItoocCioiaaa,  The  apaetn  of  toe  ^OMato  aC 
diffennt  yeUow  floweta  aoea  wUh.  «m£>  <Jh«a.«» 

mo  ^Mvidiinn  Ntnfta,  lit^^  *»«J^S~|3 
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SHGLISE  HXCHAinO  ASD  WOBLD  OF 


tfoni  an  not  finorreiiceiit.  OnDga  ii  tonnsd  by  > 
denur  tlepoait  of  the  yellow  pigmanl.  Thiu  the 
oalooT  of  the  rind  of  wn  oranga  ie  dna  to  the  game 
pigment  u  is  taand  in  the  fallow  flaweri  of 
Ba/iunciilut  Tcpeiis  (butter-cnp,  kiog-oup).  The 
oolonr  of  yellow  dohliu  luil  of  lemon  rind  ii  not  ■ 
lipDohroma.  Ic  is  solabia  in  watei,  and  beh&Teg 
differently  both  chemically  and  ■peetrD«y]pi«&UT, 
diipUyiog,  for  uutauisa,  no  abaotptioD  band).  It 
u  TGiy  aiuular  to  the  pigment  nf  A^tkalium 
icplimia  {the  yellow  fnngus  or  mould  on  rotten 
wood)  uunined  by  Krakeaberg. 

The  redi  of  Aewen  may  be  Tsdnoed  to  a  lingla 
WDunt — themwdyeot  losei,  aarnatiODS,  peoaiea, 
CO.  It  it  loluble  ia  water,  and  is  decolouriMd  in 
alcohol,  probably  in  conscqaenoa  of  dehydntion. 
Oa  IliB  addition  of  an  acid  the  calour  ii  teatoied. 
Tha  apaetrum  display*  a  broad  abaorption-band 
between  I)  and  F.  Tha  yaiyiog  iutaniity  of  the 
aaionn  of  roaai,  carnations,  and  peouiea  depends 
pcobably  on  the  preienoa  of  acida.  'The  scarlet) 
•nd  briek-rsda  of  poppiea,  aoarlet  lilies,  tba  berries 
of  the  dog-nw,  &:0.,  are  piodnced  by  the  limal- 
taiaon*  piesenw  of  lipoduome- 

The  bine  and  Tiolet  pigment!  turn  pale  also  in 
alcohol.  Tha  lolation  is  reddenod  by  the  addition 
of  an  aold,  a*  was  noticed  by  Fremy  and  Maiquardt. 
Thaf  ammud,  theratoTS,  tbat  the  red  colonn  were 
■anly  bin*  pigmanta  modified  by  acids.  Hansen, 
on  tha  other  hand,  holds  that  the  bine  and  violet 
ooloora  are  deriratives  of  the  red.  In  taToor  of 
this  view  ii  the  fact  that  certain  blue  and  violet 
flowers  {BurrigiiKic)  ore  at  Arst  red.  The  flowers  of 
£rica  tiiierfa  (pino'leaved  heath)  axe  on  opaning 
nd,  bnt  tnm  more  to  a  violet  on  fading.  Go  the 
oontrajy,  the  corolla  of  many  fuchsias  passes  from 
a  bluish  Tiolct  to  a  red.  Salts  of  iron  turn  the  red 
of  peony  flowen  to  a  violet.  It  is  well  known  that 
nrdeners  can  produce  blue  Horteusias  by  adding 
mm  to  the  Kiil.  Peouy  red  is  turned  to  a  violet  by 
tiia  addition  of  sodium  phosphate,  and  laraer 
qnaiitities  of  the  same  reagent  render  it  blue.  Tke 
spectrum  of  tha  blue  and  violet  pigmenti  has  two 
absorptioDbands  betweenDand  A.  Theee pigmenti 
also  may  be  combined  with  lipochrome  yellow,  they 
prododngtlta  coloar  of  the  berries  ot  Amptlapiu 
(Vlrsinlu  creeper).  Hsusen  does  not  refer  to  the 
nd,  bios,  asd  violet  oolonr  gianulas  which  oooni 
kera  and  there  In  flowen  and  fioits.    He  assumes, 


krge  spaces  acauT  between  type,  in  order  tbat 
irretponding  portions  in  the  elentrotypa  may  not 
9  touched  by  the  inking  roller,  or  touched  by  the 
iggiag  down  ot  Iks  paper  in  printing. 

Making  the  Depoalt. 

--  metal  may  be  deposited  in  the  bath,  snper- 
uous  blacklead  being  removed  with  a  bellows, 
ilacklead,  being  nearly  pure  carbon,  is  a  poor 
inductor,  and  a  part  of  the  metal  ot  the  pan  is 
:raped  clean,  to  form  a  place  forthe  commenoe- 
lent  of  the  deposit.  The  bock  of  the  moulding  is 
raxed,  to  prevent  deposit  ot  copper  thereon,  and 
JB  face  of  the  matrii  is  wetted  to  drive  away  all 
1ms  or  bubbles  of  air  which  msy  otherwise  be 
ttached  to  the  blackleaded  surface  ot  the  type. 
la  moold  is  then  placed  in  the  bath,  containing 

solution  of  sulphate  of  copper,  and  is  made  apart 
t  an  electric  circuit,  in  which  is  also  incItidedUM 
inc  element  in  the  sulphnrio  acid  eolation  in  th« 
therbath.  A  film  of  copper  is  deposited  on  the 
lacklead  surface  ot  the  mould,  and  when  this  shell 
I  Bufiidently  thick  it  ia  taken  from  the  bath,  the 
rai  removed,  the  shell  trimmed,  the  back  tinned, 
traightened,  backed  with  an  alloy  of  ^pe-metal, 
hen  shaved  to  a  thickness,  and  mounted  on  a  blook 
0  make  it  type-high. 

A.  recent  improvement  hae  been  introduced,  in 
rhich  there  is  added  finely  pulverised  tin  to  the 
japhite  for  facing  tha  wax  mould  :  the  effect  in 
be  sulphate  ot  copper  bath  ia  to  caose  a  rapid  de- 
rositiOD  of  copper  by  tha  subatitution  ot  copper  for 
he  tin,  the  latter  beiog  seized  by  the  oxygen,  while 
he  copper  is  deposited  upon  the  graphite.  Tha 
llm  isafterincre&ied  bythe  uinalmeans.  Knight's 
xpeditious  process  consists  in  dusting  floe  iron 
llingi  on  the  wet  graphite  surface  of  the  wax 
DOiild,  and  then  potiring  upon  it  a  solution  ot 
nlphate  of  copper.  Stirring  with  a  brush  expedites 
he  contact,  and  a  deoomposition  takes  place  ;  the 
,cid  leaves  the  copper  and  forms  with  the  ' — 


A  New  Poretcn  Frooeaa. 
rbe  galvanoplastio  process  of  U.  CoMsnca  tn 


Eitine.  This  mixture  on  tbo  fnm^  aHv 
g,  becomes  hard,  and  preaenti  a  nnaotta,  am 
face.  An  eugiaTad  wooden  block  ii  then  pbesd 
m  the  surface  of  the  frame  and  nbjedM  to  s 
log  prcaauia.  The  imprint  on  matrix  in  eanse, 
ring  been  coated  with  graphite,  isthenpbeel 
tieally  in  a  galvanoplaatic  bath,  andacas^n 
kot  rerapdoctun  of  {ha  wood-rograTing,{s(ib- 
aed-  The  shell  is  then  backed  with  t^  msls] 
1   flnished    in   the   osoal    mj.—FriHltr  mi 


ulphate  asotution  which  Boats  o9,  while  the  cDppai 
a  freed  and  depositad  In  a  pnra  metallic  form  upon 
he  graphite.    The  blaok  eurfaoe  takes  on  a  muddy 


lipoohrome 

hjll  green.    ] ,  —  —   , 

are  derived  from  chlorophyll  ^ 
ttieir  spMda  do  not  agree.  The  change  ot  oolonn 
ot  gtmn  fmits  and  green  leaves  in  autumn  he 
acconnti  for  by  the  destruction  of  the  chlorophyll, 
and  either  the  simultaneous  formation  of  new 
pigments,  or  the  unmaskins  ot  Upochmnia  whicli 
existed  previously,  bat  which  was  conoealed  by  tb( 
otaiorophyll.  Brown  decomposition  prodaota  co 
epente  in  the  prodoction  of  Uie  autumnal  colonn.     lomething 


EIECIEOITFIira. 

TT1HI8  eminently  useful  application  ot  the  art  o, 
I  electrotyping  originated  with  Volt,  Cmick. 
shink,  and  Wollaston  about  18D0  or  ISOt.  In  1S33 
Spencer,  of  London,  made  costs  ot  coias  and  casi 
in  intaglio  from  tha  matrioea  thns  fanned  ;  in  thi 
same  year  Jacob!,  of  Dorpat,  in  Raisia,  made  casb 
by  electro  dapasit,  whioh  caused  him  to  be  put  ir 
charge  of  the  work  of  gilding  the  dome  of  31.  laaai 
at  St.  Fetersbarg.  Electrotyping  tor  the  puiposei 
of  printing  originated  with  Mr.  Joseph  A.  Adams 
a  wood-engravor  ot  New  York,  who  made  cash 
(183'J^1)  from  woodcuts,  sonu  engraving*  beinf 
printed  from  olectroty^  plates  in  the  latter  year 
jEany  Improvements  in  detail  have  been  slddec 
■ince,  in  the  piocesaeB  as  well  as  the  appliances 
Robert  Uurray  introduced  graphite  sa  a  coating  to: 
the  forme  moulde.  He  first  communicated  his  dis 
eovery  to  the  Itriyal  Institution  ot  London,  am 
afterwards  received  a  silver  medal  from  the  Society 
oIAita. 

Blaoklaadlng'  the  Porme. 


with  a  surface  ot  graphite,  oommonly  known  a 
blacklead,  but  it  ia  a  misnomer.  This  is  put  oi 
with  a  bruih,  and  a^j  be  done  veiy  evenly  ani 
speedily  by  a  machine  in  which  the  broih  is  red 
procated  over  the  type  by  handwheel,  crank,  ani 
pitman.  A  aott  brush  and  very  floely  powdcrei 
graphite  are  used ;  the  superfluons  powder  bein 
nmoved,  and  tha  face  ot  the  type  oleaaed  by  th 

Takins  tlie  MooM. 
A  shallow  pan,  known  at  a  DMolding  pan,  is  the 
fUlad  with  melted  yellow  wax,  making  a  amoott 
even  nirtace,  which  is  blooUsadad.  The  pan  i 
flien  saaured  to  the  head  ot  the  press,  and  the  torn 
jilacad  on  the  bed,  which  is  then  raited,  deliveiin 
mn  iaprettiim  ol  the  tjpa  upon  the  wax.  The  pa 
ii reaored fram  the  bekd  of  the  pnw,  plaeMO 
s  UhU.  anrf  it^  baHi  up^  ^  it  jg  tanned.  Th 
■'  T  upon  tha  portuna  wliei . 


ingfl  with  marrellon*  rapidity.  The  eleotrie- 
icnnection  gripper  is  designed  to  hold  and  sustain 
ha  moulding  pan  and  make  an  electric  connection 
rith  the  piapared  eondooting  pan  of  the  mould 
inly,  while  the  metallic  pan  itself  is  out  ot  the 
lurrmt  of  electrid^,  and  receives  no  deposit. 
BaoklAK-np. 
The  thin  copper-plate,  when  removed  from  the 
vox  mould,  is  just  as  minutely  correct  in  the  linei 
tnd  points  ai  was  the  wax  mould  and  the  original 
^age  of  type.  But  it  is  obvioos  that  the  coppei 
iheet  is  no  use  to  get  a  print  from.  Yon  must  have 
as  eoUd  as  the  ^pe  ilaelt  before  it  can  b« 
a  paper.  So  a  oasis  ot  metal  is  affixed 
to  the  copper  film,  and  this  again  Is  backed  up  with 
■rood  thick  enough  to  make  the  whole  type-high. 
To  get  this,  a  man  melt*  aome  tinfoil  in  a  shallow 
iron  tray,  which  he  places  on  the  surface  ot  moltm: 
lead,  kept  to  that  heat  in  square  tanks  over  ordi 
nary  fires.  The  tinfoil  sticks  to  the  back  ot  the 
:»pper,  and  on  the  back  ot  this  is  poured  melted 
type-metal,  until  a  solid  plate  has  bean  formed,  thi 
lurtace  ot  which  is  the  copper  faoslmile  and  the  bod] 
white  metal.  The  electro  metal  plate,  coppai 
uilonred  and  bright  on  its  surface,  has  now  to  go  tc 

Heie  are  two  departments.  In  one  the  plates  an 
ihavad  and  trimmed  down  to  fit  the  wood  blocks 
which  are  made  in  the  other  department.  Soma  ol 
these  operation*  are  done  by  hand,  but  it  i*  verj 
iuteresling  toseeaeU-woikingmaahines planing  thi 
■beets  of  metal  to  precisely  the  required  thimes 
with  mathamatioal  exactnea.  A  pointed  toolii 
■et  to  a  certain  pitch,  and  the  piate  ot  metal  ii 
made  to  revolve  in  such  a  way  that  one  oontinacnj 
curl  shaving  falls  until  the  whole  surface  (baok| 
has  been  planed  perfectly  tme.  The  wood  bloeki 
are  treated  in  the  same  way,  after  being  sawn  inti 
the  requited  sizes  by  a  number  ot  oinmlor  saws 
Another  set  of  workmen  flt  and  join  the  metal  ti 
Uie  wood,  trim  the  edges,  and  turn  the  blockson 
type-high  and  ready  for  working  on  the  printint 

A  Wet  BlacUeadlnr  Proceaa. 
In  Messrs.  Harper's  establishment  in  New  York 
an  improved  wet  prociusotblackleading  is  adopted 
The  wax  mould  is  laid  face  upward  on  the  floor  o 
an  inclosed  box,  and  a  torrent  of  flnetv  pulverisei 
graphite  suspended  in  water  is  poared  upon  it  b; 
means  of  a  rotary  pump,  a  hose,  and  a  disthbutinj 
noizle  which  daihes  the  liquid  equally  over  thi 
whole  inrfaca  ol  the  monld.  Snpetdnoos  graphit 
is  then  removed  by  copious  washing,  an  eitremal' 
fine  film  of  graphite  adhering  to  the  wax.    Thi 


SdEBTIFIC    80GIEIIE8. 


•ntiiely  the  orcalation  ol  UocUasA  in  On  i.. 
which  baa  beiatotonbee&  to  o\iiedMnulA«  \il\) 
piOBMi  of  alootootT^ng. 


HOTAL    HETBOBOLOQICAL 

SOCISTT. 
1HE  usual  monthly  meeting  ot  this  Society  vis 
held  on  Wednesday  evening,  the  2ath  iosL. 
the  Inatitution  of  Civil  Enraneers,  2a,  Qnat 
orKS-street,  Westminster;  Mr.  B.  H.  Boot^ 
H.S.^resident,  in  the  chair. 
Or.  H.  Dobell  and  Mr.  J.  N.  Longdea  wm 
cted  Fallows  ot  the  Society, 
rhe  following  papers  were  read  :— (1)  "  TU 
mperature  Zones  of  the  Earth  considered  i>  B^ 
ion  to  the  Duration  ot  the  Hot,  Temperate,  sod 
Id  Period,  and  to  the  ESeet  of  Tempenttn 
on  the  Organic  World,"  by  Dr.  W.  Kono, 
jn.Mem.B.Met.Soc.  m  "  Velociliea  of  Wm* 
d  their  Measurement,''  bj  Lient.-CoL  H.  S. 
[light.F.B.Met.Soc.  The  author,  after  deecrihiif 
9  various  way*  ot  ascertaining  the  direetian  ssi 
lodtf  of  the  wind,  makra  several  nggsstimi 
r  the  improvement  ot  Bobinaon's  anemossta. 
t  "  On  the  Equivalent  of  Beanlorf*  Bcals  is 
Itolute  Velocity  of  Wind,"  by  Br.  W.  Koppm. 
on.Mem.B.Met.Soo.  The  author  nfers  to  Hi. 
.  Harding's  p*par  read  before  the  Sodity  n 
Member  last  on  the  anomalies  in  the  vansa 
ind  velooitie*  given  by  different  author*  a* eqiiii- 
ita  for  the  nnmben  in  Bsant art's  ecale ;  au,  *i 
nstrating  the  point,  calls  special  attention  t*  tti 
int  ot  agreement  between  the  velocitiea  ohtainri 
r  Ur.  Scott  and  those  *Qbaei{iwntly  ebUaalli 
t.  Sprung  and  confirmed  by  hinueU.  (4)  "  No* 
I  a  Peculiar  Form  of  Auroral  Cloud  **a  h 
orthamptonibire,  March  lit,  1SS6,"  by  the  Bl>. 
imeaDaTi*. 

Atmoaphario  Bleetrlcltr.  —  Frotesacc  H- 
iari,  of  the  Vesnvian  Observatory,  ha*  nemHf 
iblisbed  some  obtervatlou*  of  inteieet  osi  atns- 
heric  eleotiicity.  In  daar  weather  tha  ahat- 
herio  electricity  it  nenally  poaitive,  if  negaliT*  i 
iwnfall  of  tain,  &a.,  may  be  inferred  to  be  gcoi 
1  at  some  little  distance.  There  i*  a  maximom* 
mospherio  eleotddty  at9  a.m.,  another  aocaaftt 
nset,  whioh  often  continne*  dnringagnalMl 
the  night  A  — '"i-'"'"  taksa  place  bdlonar 
•ak,  and  another  in  the  aiternoco.  Tm 
siodicity  is,  however,  disturbed  by  atmoaptde 
ovements.  Whan  the  maxima  aia  very  pronouBOM, 
oudy  weathu  often  follows.  It  the  aky  becttia 
renast  the  elecbic  indications  grow  (tn>Dg*t,  sal 
at  the  time  of  the  evening  waaimiim  tha  raUis* 

ledal  duration  and  intensity  may  ba  expartsl 
he  assnmptioil  that  atmospherio  eleotiicity  bt* 
>mes  rtroDger  irith  altitnde  is  not  borne  oatlif 
le  Veauvian  observations.  Lower  potentialsHt 
aMiallf  ohaerved  on  hot  sumion  di^e ;  in  *pto| 
.J  _-rf— ^n  1^^  indioatioa*  are  atnmgar ;  inmah' 
■        -      ■     ■-   li       

_  I  bnt  nuroaaU 

r  a  BamUva  aone,  which  again  is  tunonnded  by 
■one  in  poaitive  electricitv.  According  to  Palmiw, 
lere  is  no  thnoder  and  lightning  without  ran.- 
nginitring. 

To  Olaan  Sarbla.— Brash  tha  dost  off,  ties 
pply  with  a  brush  a  good  ooat  ot  gum-aratae  obcat 
le  consistency  of  thl&  mucilage,  and  expos*  iltc 
le  SUB  or  wind  to  dry.  In  a  short  time  it  wiQ 
eel  off.    It  all  tha  gum  should  not  peel  oS,  wsA 

with  clean  water  and  a  clean  doth-  If  the  flml 
pplication  doe*  not  have  the  desired  effect  it  shoeld 
a  tried  again.  Another  method  i*  to  rub  ths 
laible  iriui  the  foUowiag  lolution :  ;ib.  of  acft 
ap,  }lh.  of  whiting,  and  oneo*.  ot  »ud*.  and  s 
ieoeof  stone  blaatteiiieot a  walnut ;  mbitovw 
le marble wtthapieoeol  flannel,  and  leave  ii  (■ 
« twen^-toui  honi*,  then  wash  Et  off  wt&  dew 
«ter,  and  poUih  the  mazfale  with  a  piece  ot  flanri 
r  an  old  ptan  ot  lUt ;  ot  fake  two  parti  of  vm- 
ion  soda,  erne  part  of  pumiea-atone,  asd  ooa  jait 
I  flne-powetea  diaJk,  dtt  it  throng  a  flaa  MTCa 
adudxUwith  water,  then  tnbU  waU  orat  ft* 
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al^a-'TC*.,  7ft.  Nawtonlui,  6}  ip.,  power  460  l(MiB;liikbontflT*nIiintgiitUddMidadlTbMom     »««c  ma  in  thb  itadr  ffl»  hat*  UiaadTutuaof 

ali^  aiBm.;  pawn  2,010,  Im.diui.  WMgbt.    Atututliu  and  Hnodotni  wan  tbt     knowing  hmr  fix  otken  b*n  gona,  mnd  Oalkwi 

.^aral«a*BniilngaontnulidlonlKn.  IiiteauHi  oouplaiaoiu,  whDa ;at tha duk  ihadow  Ut  dIom b     that  h«rs alnaA*  ton  dlaoonrad,  and  tbuatet 

^Jh*    diffsnnt    pwfoimiDM    ol  nflaolon  ani  Pkto.  in  thair  lanudui  from  whan  otiMnlumlaft  off.' 

™™°»i  «>  ""or  on  H.'h  part  fram   wut  a        Thapraoading  haliot  Um  plain,  iniida  of  PUto     I  wlU  gin  alao  tha  paetieal  diiaotloBi  wtLataar 

■wramautaofpndrionformMnringiOrwbatf  wa*  Jttj  sotioaaUT  daikar  tfaaa  tha  foUowliig     amataniwbo  waala  tiiaplT  to  work  a  ipaonloB 

iBu    motniug  I  wai   bnljr  griarad  to  ban  llalattai  halt  bad  a  (tiflad  appaaraina.     What     maj  do  k>  at  onea,  ao  aa  V>  amtotm  tothalawil 

flora  tha  otattnaiT  lutloa  in  tha  S^mtt,  Ow  loa  tha  ihadow  lina  had  raaohad  tomidwar  batWMi     ^Oain  wUboMOa  oaoaMtty  of  maatering  tiMm, 

^'i^'^*^'^^  ^it»i—Oi'>ltl>'B»iT.T  Plato  and  Arirtaiohiu,  I  ootdd  pUiDl;  tia«a  th     IboDghOililattart  ilmglTadTiiB.    WawUlMHr 

w.  wabb.    Thonfb  mat  of  u  waca  jnibabi]  Urnbi  of  tha  obanind  put  all  rannd.  azamliMttialiDaa  of  moat  and  laaat  ant  whan  tha 

mieqnauiM  with  him,  aran  bf  lisht,  lam  nir        Finally,  tha  ihadow  laft  tboedga  of  the  moonli     grooTCa  an  at  an  aogla   of   46^  to  the  atmiiU 

waanauaUouu  bmi  a*  a  paiaanal  Iiiend,  ao  wel  tha  Hars    Autnls,  aomawliaie    behind   Mount     itioka. 

*^"*iS?"  ""an  by  Iw  wo'k-  Ofcan  or  Vega.  Fig.  1  nprelanti  all  than  fota 

Hajaeth.  Idward  K.  Valaoa.  The  btwul    gicenlah-blDe  band  botdarlng  lb 

ABTROHOKIOAX..  nuici^.^Manu  toma*wraUv  of  no&.     I*  It  Ibi  ''  /    C    / 

[21173.]— Tou  will  lentambn  that  t  aanonneac  morenriadaogiilarinoIiii^onofaienirtaEawhld 

^dinoieiTUit  ;aai  of  two  naw  tomitn  toS  ginioanaaiagraatarajnoontof  Mfleollonof  Mith 

Diaeonli.    1  beg  to  annomioe  the   diaooTarr  n  "*^'  ncnnd  lirvugh  tha  nog  ol  em  ataMapbata 

Aptil  13Td   of    a  third  coma  itlll  naaier  to  th)  0'i»*ethacoii*tktiient(atoiiiatD»)aphmatoaoaonn 

pnnuiy.    Thii  one  ii  aboat  36'  diitant  and  aao"  a  '"  P*^  "*  *^»  '>°^°^  ?— whila  the  groatai  dope 

270"  ,  It  ii  thuj  lea  than  half  ai  dirtant  ai  tha  oU  "^  *"™*  »orf»oBa  of  tha  moon'*  hiUy  ngioni 

waU'kaown  ama.    It  laanu  lamarkabla  thli  itai  ""l""*^  "O"  o*  0^  %M  »^  oolonr  to  return  ti 

^onldhaveeicapadDotioaioloiig,  aaitwaanubl*  «■    „    .  .     __  ,„    ...    'e^n  Ballot. 

IQ  mcoDlJght  both  on  tha  23id  ind  21lh  with  91n        BoUontcin,  Tianittal,  8.  AfnM. 
■**«»■  Bdwla  Holmaa.  .  _- ,^,_- 

OBiaiN  OP  C01EBT8.  nWi.]  - 1   ut   atoaedinglr   obliged    to   lb 

r^x^Ti  l^Tv  -««. <  11 II Sadler  tor  tha  kiad  troDhla  ha  naatakan  in  ■■"■-'"■ 


oftheLiTerpoorArtronomloalSooIeti.Mr.Danniiii  S"»        '"^J?" '^Jn!Li"  "T  .•."" 

UrepreUSda-giTioriS^^S^yaitoSH  ^!t^  SU'l^^^t.'^^'^t^t 

mataon  a jectad  fr^m  a  ^at,  ao  a«  U  mora  in  a  S^^l  M^Cw^h..       '       "^ 

eomatie  orbit  lonnd  the  nm,  might  ultimatelT  ba  ^n. r^? ..1  ^  .7^ .i  ii.  ..T. .. ■  ■ » , , .. ■  ..t  n t  »  i  a  ■  "h™"™' "»"  P*""  "> "«  gnwT™ ;  no  graai aeon- 

«P«*edb>formaringof'metoora.    Nopoa^k  „?^"SJS^l^J5F«!!S^£lZ;"    "  j;.  rm^  of  rapraaStSon  ii  a£»d  at,  a*  my  objaat  h 

Ai^okeai.barai.adtoMr.D««tag'aa^o™nl  SjIl^'^i^£^j?ZZ^ ^S^LZJ  only  toda«>riba  tha  «in»iplaa  hSmght WpUy. 

■oW;botwb*lherthekrtalmaaao(£at^iay,  SSS«^ SS^'^JS^uf^JS^^S^JiSSSS^I  I ■"??"" (though  noV repreeentedrita taoatm 

to  Twpal'amataor-oomat.  might  not  bTao'gri  l^^^^h^^^^t^'^S^^^^Q  Bw3i^~"lopnid«»*thapatiola,a.Ihaw 

Hto.»»d«  Hi  pta^^Sn  improbauTa.  ^^^I^ST^,  "^AVTI" 'H  ^_ JTIl^^!?^  &lyde*rlbedtoi&lor«et  JattoTbanotobU. 


Bmtei    itiaigbt  stroke,  A  B  C  ii  tha  poliahat  with  linga  to 
reprcaant  the  plaoa  ot  the  giooTaa ;  no  great  at 


„di^yaoghut™^ttwjnnj^th^  s5^s^s^^.^^«i.EsrSt^'Ss: 

IIt.Satt«Banppoi>a,itl*'not<^toia7.        '  ^iS^™(S  f^^  Lft  )?^,i1Si^ii  '~^-    NowlatttilinaAFr^i.rt thadirao. 

Bnt  I  fcn  »in3erat»id  why  any  imet^  oi  ^^  JJ^d^  ita'anrfiri^l  L^ni^S^  tion  of  the  ftraight  rtioke  along  JUob  tha  polidw 

MaM»-ay*t«m>.ar»anppaeadtoaHaaf^md«irtari  ?i^!2.S!^™/;v    fe^™T^?  *£!^5  !■  moTad ;  if  parallel  Une*  were  rnlad  to  thfioSa 

•rnpHon,.    Iti.imp<i5blarot«>nraa,  to  ^3S  ^tJ^JtJ^^Li^'^^  ^l^J'vt  them  Jin.  apit)  and  tha  lan^  of  ont  maanirri 

aaBmaTajbntlpwiniell^onlyleaion^r  inol  ™jOUj  oom-PO"^ '"1' the  angle  giTen  by  Mr  „pon  theae  Trom  the   baaa  lie  G  H,  it  wonld  ba 

■n  aanmptioa  u  tha  oloae  eontignity   of  mani        n    "  «  j.  ,i,.t  n  ir  n  «  q  r>  „„,„,f  .«, ;.  ~ti,„  found  that  the  cat  wdqIA  be  rspraaantad  by  tha 

oomaae  orbita  at  loma  pointi   to   t£oM  ol  uj  .S"^ '*  ".*X„i.:^^  .^.-i^fS^H^t,?^;  »«-"»glin"fromG  toH.    KowItwiUbaobawTad 

planata.  '^  w«e  thaaaia  ungleaUr,  Itail  to  undantaud  ,  hi  thrtthebiUof  mort  oat  to  tha  right  of  tha  dla- 

Kow.  itcaneaiay  be  ihown  that  if  a  comet  !„5''.ia™?^V  ILCi   »/ S,?,i^  ^^n"^  mater  line  A  F,  ii  J  tha  dirtwioa  frwSTttl.  diama*« 

M»Ta  io  an  oiUt  wh^  aphelion  diitanoa  ia  graatar  £f  J^?."??.  \  *^  "^.(„^TS.t  i^J^  line,  that  i.  batwain  the  aantra  of  one  hlU  to  tha 

|iianth«di.tanoaoiN«,t™a(roaitl.erD.,Sichan  „7^'i*ri„Vt£LX^  El  SLSVlir^^  centre  ol  th.  neit  hill,  eo  that  whan  the poliitar 

arhit,  owing  to  ita  parifielion  and  noda-mi>Tement,  "'t^°-^'^^i  Iherrfota,  ba  abont  <*>"■  h„  reTolTed  hall-way  ronnd,  the  oantie  otUeeS 

mora  pattlonlatly  tha  latter,  wiU  aoonar  orlatai       iMoaon,  umj  £i.    sata.  kiUofmoatout  would  be  put  oTarthaomitreof  tha 

— w  MoooMiTelr  Into  a  postlon  ot  oontigui^  with       a-amntian  aw-n  nnTTanTwa  at  aaa  '"Hey  odeaat  cut,  and  ao  with  all  the  othMhOli 

ttaplanatarr  orbiU.  Md  wiU  rwaai  i  eon-       oaiMDniO  A»l)  POLIBHINO  GLAflS  .ndTaliayi;  thnithii  whole  tatofhilkandTallaya 

-"'•■  h  a  poaitioo,  abore  all  when  BPflOUI.*..  wiU  ba  praoticallT  obUtetatad.     Now  latwlaia 

.    Taking  tliJa  latter  drouu-        [US7T.]— t  thuie  now  la  the  beat  place  to  Intro,  tha  other  diagonal  atraight  atrokaa  Ulllieaaiitwil  br 

ihaoibitof  anyoomattahenat  dooa  the  amateur  to  the  atudy  of  the  aide  motion,  the  diameter  line  B  £.    Hem  it  will  be  aaeti  tlait 

taadoia,  with  a  aolBoicntly  large  aihalion  ^'•*-"~'  aa  it  will  ba  f  raab  In  hie  mind  what  I  taught  him  ii  the  hilli  or  linaa  of  moat  cnt,  on  both  aldaa  of  tha 

woold  Tery  probably  ba  lonnd  to  be  either  con-  my  laat  latter— that  tha  parte  ol  moat  raalatanoa,  oentreline,  ooeor  at  equal  dietuuai  fron  Oat  Un^  ' 

tInoBB to  Jntdtei'i,oTthat olonaof  the tnpedcr  *^  theratore   moat  out,    are  the    ceotraa  of  tlu  and tharelora the  effect  ol  theae  hlUa  oc  Uneaol 

— ^  facata ;  thanf  on  we  bate  to  do  with  parta  that  cnl  moat  out,  on  one  aide  ol  the  diameter  Una,  will  ba 


_.  _. ^   ^ ..  _              a  only  parta  o         ..    _                                                         ,.. 

.     .._     niatii,  that  all  the  oometi  that  do  not  oi;thaqieoulDmareb<uigwom,aadthaaapraolieallj  hoUowa  on  the  face  ol  the  epe|Wilnm onweaponding 

fnMMdbtomkiKiwnngion*,  with  tha  aoleesoep-  atraight  linae;  bat  by  the  reroIutiaD  of  tha  ape.  to  tha  diatanoaa  tha  hUli  or  line*  ot  moat  ontan 

CiOK  ol  Danslag't  oomat,  have  their  aphdion  ma-  aalnm,oombinedwIththaraTolntIonolthepoli*her,  apart.    Now,  itiiintanetiDgtodlaDOTerttatthMt 

taut*  naariy  equal  to  tha  diataacaa  tannthenmol  thaie  line*  are  croaaad  over  one  aoothar,  lo  that  ali  hill*  ooem  auotly  at  tha  aacoe  diitanea  bom  tha 

tta  four  major  planala ;  but  it  we  rappoaa  anptlTC  parta  ol  tha  apeenlnn  an  equallT  worn.    Now,  lei  oentra  line  B  E,  aa  the  rary  faint  ring*  tot  whlah  I 

"-'^ —    withaniffioiantTdodtytoprooaadfroD  (ha  amateur   auppoaa   one  aat  of  grooTae  ol tb«  bavedlrectedtheamateut tomakaecatalnobUtnn- 

■  '"   " —      ...                                    ^_.!_i_..  t. ,!_.._  .t.  _._!_t.  _.__L_  :. — ..__  i; —  intbefaoat*  in  parta  when  thaaerinpoc  — 


•  iJasat  in  all  diraoUona,  but  a  Tary  (mail  pe(-  poUahec  to  bo  parallel  to  the  itriigfat  aboke  dorina  bona  in 
^Mtaga  ot  the  oomatary  orbtta  auppoaad  to  ariaa  that  itraight  atioka.  Ot  oonne  the  gtooTea  no!  (•eaVg 
ItanCNn  would  fulfil  the  above-mentlcaad  ooQ-    nutting  would  leave  the  laoe  of  tha  apaonlnm  when    liamati 


B  would  fulfil  the  above -mentboad  cou-  nutting  would  leave  the  laoe  of  tha  apaoulnm  when  liamaten  that  we  have  divided  the  poliahar 

dUoai  o<  the  aphelion  diatanoaa,  and  wa  ahoold  they  puaad  over  elevated,  while  wbaia  the  linaa  ol  to  atody  tha  effaota  of  tha  noovlnK  and  itcaltAt 

a^aat  that  audi  naaiia  aa  Danning'i  oomat  would  facata  paaaed  over  would  be  woiu  into  groove*  on  itrokaa,  it  ia  tha  iti^ht  atrokaa  that  are  r»»»»Tltt 

bathanle,  aod  not  the  asoaption.  thafaoeot  tha  (paculnm,  tha  lowaat  parta  being  to  the  diamatei  line  B  B,  ot  thagnduatedmitnot 

™^ — a    we   moat  oonelode   that   the    law  ol  when  the  lina  of  the  oantraa  of  tha  facata  paaaad  obUtarated  poUaher  that  produoa  the  lait  orop  of 

diitanea*  baa  aome  other  canae  than  the  over.  All  thia  would  be  liue  bom  dde  to  tide  ot  the  taint  ringa,  the  cure  of  whioh  la  tha  oUitantimiB, 

wavo  OI  eonuta  from  planetary  amptiati. .  ipeculum.    Now,  let  the   amateur   auppoaa  the  I  have  marked  wlum  they  eoeur  in  black  on  Fta.  1. 

W.  O.  B.  poliiher  tuned  nund  one  quarter  ot  a  revolutian :       Now,  It  might  ba  aatuially  aahed  if  Om  t&m 

we  now  cat  anothcs   let  M  groovaa  and  line*  of  poliahar  with  properiy  gndnatad  and  Oblitaratad 

nBKGT.TVARaw>FTrwiwnnw  «ra-nr<iTQ  oentrea  oTfaceta  brought  Into  cation,  but  notin  the  laeat*  wHI  produoe  Oie   parabola  withont  ffngi, 

T«BB0LlPeB0FraB«O0H,IlAB0H3,  „„„  pUe«  „  the  (ormer  one.,  An*  lending  to  irhat  uaala^ianin  the  a£e  motion,  for  itaaaS 

eqnallie  the  adlon  of  the  euttingiuttaoe*  from  aide  tohaveeome  into  naa  baoauao  It  ramove*  main 

lS427G.l-TaB  moon  bad  already  ritan  nrarlj  to  aide  of  the  neoolum.     Now,  let  the  amatanr  jregularitiea,  and  torther,  it  ia  evident  that  the 

(P  ahovahoriioD,  whenanupportnnity  waa  cSend  again  •nnwae  the  puUahar  tamed  round  one  quutei  mly  plaoa  when  one  paWMla  eao  fit  on  anothn 

ma  to  gQ  to  my  obaervatoty.     Detached  dooda  d(  a  nvolution :  he  will  now  have  the  Bnt  act  ot  i  wham  they  an  oantnl  to  one  another.    Nowtha 

Oonted  about,  and  much  interlerad  with  abierva-  groovaa  and  linaa  of  faoata  brought  hito  naa  a^iiu,  poliaher  by  tha  tide  motion  i*  kept  mueh  oft  Hili 

tlon.    OntuniDg  the  telaecopa  on  the  moon,  the  under  the  aame  oonditioni  aa  at  the  firit,  ezonit  lentral  poSnt  by  the  atralght  itnAe  being  eaniad 

Nuiah  twilight  waa  readily  aean  ritandiDg  aoma  that  they  am  not  over   the    aame  place*  on  the  From  nda  to  aide.  And  withaairoular  whaMon  tlw 

'iWanoa  nond  tha  dark  lioib  each  bide  of  the  light  ipeculum  aa  either  tha  flrat  or  aaeond  caaei ;  again,  lide  motion  axl),    the  etralght  tttoket  over  tha 

nana.  let  the  amateur  lappoee  tha  poliaber  turned  ronnd  trntn  of  the  apaculom  an  only  about  one  qnarte 

nadtrkahadow  waa  juat  ontaldeof  Fiato,  and  me  quarter  more,  when  the.iame  gioovea  and  linaa  lioaa  on  either  aide,  but  mon  of  thii  furtnaron, 

nodend  tb*  ioterior  ol  thia  ring  plain,  of  a  dark  it  facata  will  be  brought   into    action  aa  in  Uie  Ifow,  theae  oondiUon*  lad  ma  to  abandon  flia  aide 

ualOT,  onattaeBug  atraugaly.wich  Uia  aurrounding  laoond  inppaied  oaae,  but  not  ia  tha  aame  placea  aa  notion  at  one  time,  for  1  have  with  oan  eai^r 

bright  rMfona.  io  the  Scat,  aeoond,  or  third  naan*.  ao  that  the  in-  iroduoad  the  regular  parabola  withont  it,  but  wUn 

Tha  hlghlandf,  or  hill  country,  bordering   tha  squality  ai  cut  cauied  by  the  grooving  la  reduced  Ul  my  can  I  found  coeaaioDally  ring*  would  ooeur 

MaMa^and  jott  uuide  tha  dark  ihadow,  ware  ol  a  So  ona  qoattei  by  the  arrangamast  ot  tha  groovaa  !rom  aoddental  cauiea.     Thua,  pachapa,  aome  of 

H^bmiah  green,  while  the  Muea  nmained  dark  [  have  aiplainad  in  a  former  latter.    So  far  for  he  taoeta  would  alter   duiiog  a  nisht  <nm  Oe 

tight  up  to  their  boondarie*.    About  ten  mloDtea  vhen  eaon  act  of  groove*  ia  parallel  to  the  atraight  [eneral  level,  and  after  the  first  half -honr'*  poUah- 

laur   on    this    Uluminatiou    ot    the    highlanda,  ittoke ;  bat  we  mnat  take  into  account  whan  tha  ng  in  the  morning,  I  ahoold  find   upon  teating 

aouthwaid    ot    the     Mane    Ciiaium,  [roovea  an  at  an  angle  ol  45°  to  tha  atraight  aboka,  hat  I  had  vary  faint  ringa,  and  that  it  would  take 

,  anil^Iridinm,  and  the  long  neck  of  high-  md  aa  than  are  tour  plaoaa  whan  thia  oan  occur,  he  whole  ol  the  day  ol  aix  or  eight  haU-bonn* 

landa    atratching    down    on  to   Herodotna   uid  va  ahall  have,  with  the  font  plaoe*  when  tbe  loUahing  to  get  these  ringa  oat,  they  only  very 

Alfrtankn^aeamed  to  become  much  mon  brilliant,  jroovaa  an  paralld  to  the  abalght  stroke,  atudiad  lowly  cBiappearing  without  the  side  motion,  tel 

■M  toned  a  ecaaidenbly  wide  belt  all  along  tbe  be  aotion  of  the  poliabet  over  eight  ot  ita  dla-  onnd  that  the  apeculum  with  ringa  had  tbe  power 

Aadow,    Thia  eontnatad  very  attangaly  with  the  netaza,  which  la  certainly  tor  all  praMioalpnipoeia  otorm  a  poliahar  with  TlBn,*B&  ^^nk-V^^AoBtsiL 

da^w  Msea,  a*  the**  plains  did  not  seem  to  be  luabtng  our  naaarcfaaa  far   snoaBh.     1  Knettia  lnl^umwjua^wA1»krtJg6.<la.<IBk*I>Ii>k>m^v>'«>»^ 

Jlallady  affeotad.     Nor  did  tbia  illumiBaHon  laft  eaMiniog  on  theae  pointa,  lo  tLat  aniom  oom.'ffit  Uue  -^m^  -mn  vny^MakiA.  tei.  «.Nmq.'«B»%'™ 
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vhila  the  Umdemaj  ol  tba  poliibei  piopuly 
fMatbd  and  obli(n>tod  ww  to  gndiully  n- 
more  Um  ringt,  it  took  loiDstimM  nvan  or 
■toht  lujf>luiun'  polMung  to  i«man  ■  crop 
of  looidMitKl  ringt,  while  it  I  wplied  the  lida 
motlou,  they  wen  neuly  mnored  is  one  hail- 
houi'i  poluhing,  and  «anplet«b  nmored  hj  the 

^uio(  the  fuepUte  on  vlilai  the  •Mralam  wm 
niadtoniahaduluioeoDaDerideMto  throw  Qu 
UUiintolheholtowiin  one  oomplits  levolotion  of 
the  ^eeulDiD,  I  could  get  rid  of  the  ringa.  Bat  I 
Mut  expUla  Uut  ooe  unoont  of  lide  motioD  or 
dtqiUoaiiieDt  ot  faoepUta  onlr  mited  ooe  width  o( 
hoSow  or  hiD,  ao  that  the  doe  motiMi  or  dieplaee- 
meat  of  faoeplata  ii  not  parfaatlj  effaotiTe  whsD 
there  are  diffanmt  wldthi  of  linn  on  the  Mune 
■peouloa.  Now,  ■peaking  gaiMmlt;,  thetmdeo- 
<nai  to  ilnga  ol  ueration  and  daprearion  were 
Uaidad  fa^ather  into  one  gtoexalleraliiirlaMOii 
Iha  iMoaliui],  whioh,  acting  on  Sie  poUiher,  pro- 
Awed  a  noiBrallr  leral  anrfaea  on  it,  wbioh 
dlj  torel  larfaoa  had  no  tendme;  to  prods 


Snga,  ptoiided  it  wm  pioperlj  obiltented  *   Now, 

Mlha™  baton  itatad,  tbeee  — "-—  -" '- 

Yerr  oooadooally  oooonvd  to 

to  the  amatem  who  baa  not  liad 


haTe,  they  wonld  eertiUnly  ocanr  mneh  more  tre< 
qnentlj,  and  thsrslOre  it  will  be  saler  tor  him  to  be 
laeommeadad  to  me  the  ride  motion ;  aod  ao  I  have 
daaorlbed  it  in  ila  aimpleat  torm— Tiz.,  with  a  cir- 
eulai  wheal  to  prodoM  it.  Bat  we  are  now  in  a 
portion  to  atadf  the  aide  uotiou  more  tolly,  and 
to  Bad  ODt  the  beet  torm  and  quantity  ot  aide 
motion.  The  amatent  will  eadly  imderetand  that 
with  a  siroolar  wheel  to  ptodaos  the  tide  motian, 
the  ptdiihar  will  be  kept  more  at  the  extremaa  ol 
fiie^demotioiithanatUiemiddle.  lliia I illoatrate 
in  Fig.  2,  where  I  anppoae  there  are  twenty. two 


atraight  itrokee  to  one  rerolation  ot  the  aide  motion 
wheel.  I  hare  only  tiaoed  the  atraight  atrokea 
for  halt  the  rerolaUoo,  beoaxue,  ot  ooorae,  the 
other  halt  wonld  only  he  a  tepetitian  ot  that 
Aown.  It  will  be  aeen  that  the  atraight  atrokes 
an  mnoh  cJoaer  together  towarda  the  aztnmea  right 
and  lett,  abont  one-quarter  aa  far  apart  aa  thoae 
over  the  middla.  Therefore,  there  will  be  aboattoor 
timaiaauan^  atraight  atrokMin  the  woratpoaitiOD 
aa  there  are  m  the  beat  poaition  or  OTer  the  oentre 
ot  the  epeoalom.  Now,  to  oorreot  thia,  I  uae  ao 
oral  aide  motion  wheel  ioatead  of  the  eiranlar  wheel 
O,  ahowQ  in  Fig.  3,  p.  113,  Vol.  XXXVI.  Thia 
oral  whael  ia  dnven  by  the  drcolar  email  wheel  M 
to  meana  o(  a  gnttaperoba  raiuid  band  or  got. 
Aa  long  diameter  ot  the  onJ  ia  lenn  times  the 
diort  diameter.  Thia  I  Sad  produoee  an  equal  rate 
ot  ride  motion  from  aide  to  aide.  The  proportion 
7  to  I  nfata  to  the  bottom  ol  the  gioore  mnnd 
the.DTal  wheel,  which  ^toots  ia  vary  deep,  about 
Jin.,  the  gut  ia  about  Am-  diameter,  the  wheal  M 
i^  In  diameter,  a  mean  of  the  larger  and  amiUer 
diameraot  the  ovkI  wheel ;  actually  my  oval  wheel 
laTin.  long  and  lio.  broad  (at  the  bottom  of  the 
giaaTe},thewbeelMis4iD.  diameter.  ThiaanaDge- 
meot  oanaee  the  motioo  to  be  equal  from  aide  to 
■ida,  and  not  aa  ahown  in  Fig.  2,  i.e.,  it  cauaea  the 
itnught  atrokea  to  be  aa  numerom  oTar  the  centre 
ot  Oa  apeonliim  a*  at  the  eitremea  of  the  aide 
motion.  I  give  a  dnninz  ot  the  oral  wheel  arrange- 
mentlnFiaa.  3aDd4.  In  Fig.  Slhaoval  whe^ia 
drawn  in  the  poiicion,  when  the  atraight  atroka  ii 
ont  the  centre  ot  the  tpeculum,  it  will  be  there  aeen 
Hwt,  M  the  longer  diameter  of  tha  ovaJ  wheel  ia  in 
kstton,  the  aide  motion  will  he  earned  to  be  alower 
while  paaaing  over  the  oentre  of  the  apeculum,  while 
in  Fig,  i  the  riiorter  diameter  at  the  otsI  wheel 
Mag  in  action,  the  aide  motion  will  be  greatly  ae- 
oalwated,  while,  at  the  extreme  of  eaoh  aide,  by 
tbaaatwo  aetloaa  the  unequal  rata  ot  the  ciroular 
irtiaal  aide  motion  ia  reduoed  to  an  equal  rate  from 
dde  lo  tide.  Thia  oral-wheel  arrangement  takea 
mora  room  than  the  dreuhir>wheel  arrangsmeut, 
baeanae  tha  diataneaa  between  tha  wheel  H  and  th( 
oral  wheal  O  baa  to  be  more,  to  allow  tha  gut  tobt 

__ 11.1  ._j  .k 1  aluk  and  tight  alter- 

■' e  closer  together 


K  parallel,  and  that 

nataly  aa  wheii  these  wheels 

and,  again,  the  oval  wheel  ita^  takes 

flSD  tiw-oinntlar  wheel  it  ie  aabatituted  for,  there- 
fon  tta  maebina  will  not  Uta  in  m  12in.  ipecolam  . 
*ii*  tbiait  remedied  by  timplj  amkiog  the  f  onuda- 


tlon  plank  S 


„  3(t.  ; 


patting  the  upright  tiiaft  on  whiidi  the  oral  wheel 
leTolvaa  Sin.  farther  from  the  (aoeplata  azit,  and 
putting  the  wheel  M  Sin.  further  from  tha  0(al 
wheal  axis. 

Having  now  decided  whioh  ii  the  best  form  ol  ^a 
luOtion,  we  have  to  decide  what  ia  the  proper 
tbeotatical  amount  ot  aide  motion.  I  aay  theoretioal 
baeanaa  with  a  properly  grooTed  and  graduated  and 


SO 


Band  ItomA  to  0,  wUAI  hav* layawtadhr 
the  dotted  wave  llnea.  Now  the  point  A  Mh 
wried  regularly  em  the  tpaoe  tnm  B  to  C,  wUa 
[ha  abaight  stroke  larrlaa  it  blAwaida  aad  lie 
mda,  it  will,  ol  tonne,  regahwlr  wear  Oia  tfaM, 
bntwiUle«Tetha  qpaoeelronO  toDaudfrsaiB 
to  E  mitoai^ed :  thsMlora  them  will  be  stiU  leR  Os 
mounds  reprsMntadbr  the  dark  pMts  on  O  D  nd 
B  E, amallat  than  the  original  matmda.^  Now  M 
01  auppoae  a  tin.  ngnla*  ndamolioD,  thisiaian- 
tentedlra  tha  fliitd  wave  line,  irtier*  thapaintAli 
Hniad  regolarly  )hi.  on  either  aido  ot  A  to  B  aad 
D,  toaTingtbeipaoeaO"--^'''"""*™*''^  *'"' 


eaODandBBmitonehad.  Nov 


•ant  a  tin.  lagiOaT  ride  mction, 
and  B  B  am  aeen  to  ha  ts^ 


"oT^D 


•idB  motion,  Oaii, 


obliterated  polisher  there  i*  no  tendency  to  prodooa 
rings  ;  theretore  any  amonnt  ol  side  motion  that  is 
not  oioessiTe  may  ba  used ;  but  it  wHl  be  well  to 
understand  what  thaoretleaily  Is  the  proper  aide 
motioD,  and  upon  what  lawa  ita  me  depends.  I 
maT  j^oatobaem  in  passing  that,  lor  a  Sin.  apMulnm 
and  Im.  between  the  grooraa  of  tha  polisher,  and 
the  oimlai  wheel  aide  motion,  I  haTe  asoertained 
both  praotically  and  IhaoretleallT  that  fia.  ia  the 
beet  amonnt  of  aide  motion,  ana  very  good  work 
eaa  be  done  with  this,  hnt  I  shall  not  explain  the 
theoratlcal  part  of  (he  oireular  wheel  aide  motion, 
becanse  the  oral  Wheel  is  in  eysry  way  superior, 
except  that  it  is  a  little  more  diffioolt  to  make.  Now 
a  very  different  and  ayen  muoh  simpler  set  of  laws 
govern  tha  oral  wheel  side  motion.  Now  to  stady 
these  laws  let  us  pnt  onrselvee  in  tha  very  best 
position  to  prodnoe  rings,  and  than  bv  the  regular 
side  motion  let  ns  obhtarata  these  nngs ;  tus  in 
passing,  I  may  just  obaerve,  oannot  be  done  by  the 
uregidar  (i.e.,  the  drcular  wheel)  side  motion, 
nnder  the  unfavourable  oircnmstancee  I  am  about 
to  Buppose.  I,  therefore,  sbongly  reoommend  the 
adoption  ol  the  regular  (oval  wheel}  side  motion  lor 
all  dzea  ol  speonla  above  Tin.  diameter.  Now  1st 
us  suppose  wearaworklngwithapolisherthathas 
its  middle  groove  right  aeross  its  oantrs,  and  that 
" '  groovea  on  either  side  are  lin.  from  the 


tha  Mma  a«  the  width  ot  flte  groorw  apart,  yta 
It  wiU  ba  seen  tha  pdnts  0  D  ocaleaoe,  aa  also  i 
tha  pcdnta  B  E,  a»s  oUttanling  tha  psvtlo 
moonds;  inathatwindi,thapoint  A  (and  this  « 
tma  of  allother  points]  I*  oantodngnlarl;  over Oa 
taoe  ot  the  speodam  to  the  plaoea  whaio  tha  its- 
MspMidlns  pcdnta  in  tha  adjoin^  taoets  on  aOat 
ride  are  a&oeairied,  and  it  we  atodr  them  in  Bk* 
maimer  we  shall  find  that  they,  and  ul  other  poiab, 
would  hare  thait  effect  eqni^  dittiihntad  ow  Os 
boaof  the  speonlnm  ftom  taoatto  &ort,jcaT*| 


:  the  proper  amonnt  of  mda  motion  u  tna 
_.  partusnlar  point  in  a  facet,  aaj  Ita  o 
rrom  the  oonesponding  point  or  oeaitre  of  flta  Mt 
Eaeet,  oramiJlIplaotfiuadiatBaoa.  Hie  above  rait 
applioa  to  thatonrdiametenparallalto  tha  groom; 
bat  la  Fig.  1  of  thia  letter  I  ha*o  laproaoted  lbs 
wara  line  prodooed  by  the  mora  and  lasa  oat  at  fta 
(ourdiagooal  diameters,  and  these  w»Tea  anaol 
lin.  apart,  bat  abont -Tin-,  thsmtote  the  i^alsr«s 
motion  for  theee  ought  to  be  -7iiL.,  or  malt^  i< 
this,  and  bv  findioK  those  multiplea  that  nssiwt 
TTr? 1.  *  ' ,1.-  ,?_  ^*  ■!_    ^_ij  .^»_  «*.. 


t  lin.  further,  and  v 


0  the 


but  that  the 

paUaherpasseaovertiie  centre  of  the  apaonlumat 
aaoh  atraight  stroke.  Now  it  will  be  evident  to  the 
amateur  at  onoe,  who  has  readmy  previoos  letter 
attentively,  that  the  oentre  of  the  speeolnm  will 

St  no  wear,  and  therefore  a  omtial  moond  will  ha 
t,  and  farther  that  at  lin.  on  either  side  a  ring 
mound  will  be  left  as  the  speculum  revolves,  and 
another  ring  monnd  outside  this  lin.  from  it,  and 


'   C    i  . 


approMdx  to  mnlMphin  c(  tin.  we  ooold  ehooss  Via 
very  best  regulsTsidamaticsia,  and  it  we  oonld  art 
find  among  theae  multiplea  a  qoanti^  wa  waatad 
lot  any  pwtlaiUai  died  ipeeulum,  wa  could  makt 
Dor  grooves  wider  Mait,sayljin.,ac  I|ia.,«rl|m., 
when  we  should  get  a  fresh  aet  ot  multiples  to  dMNM 
tion,  <.«.,  a  we  widied  to  be  theotebeally  amd 
in  our  regular  aide  motion.  Tho  above  iiatrniBg 
appliea  to  a  polisher  in  the  very  wont  cowliliiRj^ 
and  ;«t  with  these  untavoncabu  oouditioiis.  win  a 
pioperiy  oalsulated  regular  aide  motion,  a  spctataB 
bee  frmn  rings  may  ha  prodnoed,  but  not  *<lh  n 
irrcgalar,  i.'.,  ciroular  wheal  aide  motion  can  mi 
be  aooomplished ;  and  I  give  the  aboroezplanatkai 
lo  show  ttie  amat«nr  the  suporiority  ot  the  regalsr 
tide  motion.  But  I  mutt  father  explain  to  Ihs 
amateur  that,  with  a  ocoparly  grooved  polisher  sad 
proper  obliteration,  the  oanaea  of  rings  at  thnr 
aouroes  are  removed  (and  this  we  should  alwajt 
aim  at),  and  therefore  any  pajticolar  qnaotity  <t 
regular  side  motian  may  be  nted,  ita  use  beiog  n> 
dncod  to  the  praventioQ  ol  the  perpetuatiaii  of  an- 
deutal  rings,  and  tor  this  I  find  fro^o  the  (  to  tht  1 
of  the  diameter  of  tha  epeoulam  is  enough,  tai 
this  it  all  the  amatonr  need  attend  to  if  he  be  ease- 
(ul  to  have  a  properly  formed  poliaher,  oombiael 
with  a  regular  al£  motion,  one  ot  tha  great  advaa- 
tages  of  the  latter  being  Uiat  it  keepa  the  paUAac 
longer  over  the  centre  ot  tiie  apeoolam  than  Ih* 
irregular,  i.e.,  oiroalar  wheel  aide  motion  doea,  aad 
thial  have  proved  practically,  as  well  as  thaottti- 
oally,  to  be  an  impmrtant  alement  ot  regularity  d 
Bgom.  'W'.  A.  VmrnaalL. 

Addeifbrook  'nila,  Love-lana,  Stoorbiidga. 
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thns  on  to  the  edge  ;  in  other  words,  there  will  be 
annalar  mounds  correapondlng  to  tha  poaition  of 
the  grooves  on  the  polisher,  and  aaunlar  valleys  oor- 
reeponding  to  the  poaition  ol  the  linea  o(  faoals. 
Now  let  ua  suppose  a  amall  amount  of  regular  side 
motion  pnt  on,  say  Jiu. ;  thia  small  amount  would 
be  an  adTiotage,  for  it  woald  broaden  out  the 
valleys,  and  thai  rednoe  the  hills,  bat  it  would  not 
ohliterate  them.  To  illastrate  this,  let  the  top 
wave-line  o(  Fig.  6  represent  two  adjacsat  bills  or 
mounds  on  the  apeculam  over  which  the  grooves 
happen  to  oome,  with  tho  hollow  A  prodncM  by  a 
row  ot  facet! ;  we  will  coogider  the  effect  of  a  point 
Ainataoet.  01  coarse  the  same  reaaoniog  will 
apply  to  all  other  points  :  and  now  let  ua  aappose  a 
regular  side  motion  of  Jin.  In  this  case  the  point 
A  will  be  carried  regularly  (in.  oo  either  aide— i.e., 
from  A  to  B  and  Iroro  &.  lo  C  (y»  Uie  aetinid  wm 
line).    Now  let  thia  wKve Una  ^^cutie&UoiaAto 


a  par&hoU  the 
shoald  be  an 
hyperbola,  and  the  concave  ot  a  Oregoriw  shoald 
be  ao  elllpsa.  So  mooh  tor  (well  knownl  thaoi7, 
but  in  practice  the  small  mirror  is  worked  to  a 
spharieal  curve,  and  the  oorve  of  the  gnat  re- 
quires modification. 

In  testing  miirort  by  the  method  uiod,  and  so 
clearly  described,  by  Mr.  Waoaell,  the  abanalisa 
of  the  parabola  at  centra  ol  enrvatun  is  palnalatad, 
and  Uia  actual  aberration  compared  with  it. 

Is  It  not  postihla  to  cakolate  what  should  ba  Ihs 
aberration  of  the  great  mirror  of  a  Oregoriano 
Ciaeegrain  when  stmOarly  tested,  bo  that  it  should 
work  with  the  spherical  email  mirror  ? 

At  present  a  tedious  process  of  trial  and  mar 
has  to  be  gone  through  till  an  approximately  eoi- 
rect  result  is  obtained,  mora  by  ohanoe  than  bf 
knowledge. 

Dr.  Roystou-Figott'a  artiolee  on  the  Casssgiain 
(onfortuuately  suspended  when  incomplete)  have 
recalled  nttentlon  to  thta  queetion,  which  ia  suralv 
wiUiia  the   grasp  of  some  of    our   mattiamatiai] 


BTOZ.imON. 

[21IT0.]— "PBx-Ai>AiaT£"ntys:— "SndrBa 
S,  IhoaAwoasdh 


t   nv   Q/iTwrrV.    Wa 


280 


XMOIISH 


0  AND  WOBLD  OV  BGIENGB :  No.  1,058. 


ICat  29, 18U. 


(  fieih  as  iHien  laid.  I  broke  one  into  a 
•i»«M^.  and  placed  it  in  the  ran,  and  it  dried  ont 
perfectly  sweet.  Two  of  the  egn  wero  jplaoed 
under  a  hen  with  other  em.  The  freui  egn 
hatched  out,  hut  ihe  could  nOT^poil  the  two  wmdi 
which  had  undergone  the  proceie ;  they  came  out 
ai  good  as  new.  Use  perfectly  fresh  eggs,  and  a 
dry,  air-tight  box.  I  don't  pretend  to  say  how 
long  they  wQl  keep,  but  do  know  the  result  of  my 
own  test  J.  Hoosov. 

**  Coos  Co.,  Oregon,  March  14th." 

THE  BDKTTNDS   THBBAD,  fto. 

fP4287.J— Thb  thixd-last  par.  of  my  last  (24241, 
235)  refers  to  fitting  by  the  slide-rest  processes 
haye  before  mentionea,  and  not  by  hand-tumiag 
or  special  tools  of  other  kinds.  Curved  tools,  as 
mentioned  by  others,  haye  their  action  limited  to 
one  screw,  to  one  rake,  and  one  diameter  alone, 
and  are  not  praotioally  worth  considering,  unices 
we  have  the  magical  ability  of  '<  J.  K.  P.*' to  con- 
cert an  «fc""«i^»'  cutter  into  a  spiral  one  by  the 
simple  process  of  redndDg  its  diameter. 

Last  week  I  examined  specimens  of  the  actual 
**  Edmunds  "  thread.  The  thread  is  as  described, 
**  beautifuL"  its  clean,  sharp  appearance  being  en- 
hanced by  tneyery  slight,  almost  infinitesimal,  con- 
cavity ox  the  tlirea£fa3es  on  the  axial  section. 
Two  screws,  with  their  axes  ptrallel  and  teeth  en- 
gaged, jurt  show  this  curve  with  a  light  behind  and 
a  lens  in  front. 

PracticaUy ,  this  minute  concavity  is  the  sum  total 
of  the  case  against  it.  The  thread  is  non-reversi- 
ble, only  in  that  the  reverse  of  the  jgrooveand 
thread  sections  are  not  the  same;  but  m  the  sense 
Mr.  Wenham  sets  it  forth  (*<  lopsided  "  and  that  a 
diuck  could  not  go  on  either  way)  it  nappens  that 
it  is  reversible— faultlessly  so. 

Mr.  Wenham  has  treated  us  to  ne  little  circumlo- 
cution and  false  reasoning,  one  good  specimen 
occurrinff  in  24225,  where  he  demonstrates  conclu- 
sively what  **  Tubal- Kain"  stated  previously,  that 
a  pomt  alone  can  trace  the  lines  of  a  screw-u^ead, 
aM  that  therefore  it  is  not  possible  to  cut  a  screw- 
thread  at  aU. 

The  **  Edmunds  "  thread  is  abnormal,  even  the 
sectionB  on  the  zigsag  line — called  the  normal  lines 
by  the  Dr.  and  by  myself  to  distinguish  from  axial 
one— are  not  of  the  depth  of  the  named  isosceles, 
though  their  sides  are,  ss  far  as  they  go,  true  to 
name  and  a  Y  point.  The  deviations  are  in  all 
cases  so  very  slight  that  it  is  no  easy  matter  to  deal 
with  them  at  all  by  observation.    I  add  a  sketch  of 


CONCAVE  THRE/^D  EXAGGERATED 


in.  as  wen  as  aU  the  Jarring  train  of  Isading-scKCW 
wneeb,  &C.,  with  slack  bearings,  spring,  and  so 
on— a  ten-ton  sort  of  process,  seemingly. 

An  this  to  end  in  the  much-decried  andregretted 
soft  nose! 

Anyone  who  supposes  there  are  no  direct-acting 
high-class  sdentmc  methods  of  truly  guiding  re- 
volving tools  freely  backwards  and  forwards  sup- 
poses wrongly ;  and  without  any  gear  whatever  m 
the  guidmg  action,  there  is  no  diiffioulty  in  doing 
it.  Mr.  Wenham  nas  raised  several  "  bogeys,*'  in- 
dudinff  that  more  or  less  one  of  **  foreign  compe- 
tition "  ;  but  there  is  about  as  much  **  bogus'^  as 
i«-         -       -   — 


bogey  **  in  the  matters,  each  and  aU. 
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[24288.]— Ok  a  spindle  running  in  a  lathe  let  a 
diw  of  paraffin  wax  be  mounted  to  represent  the 
lap.  Take  a  finished  Y- threaded  screw  and  press  it 
on  the  lap  so  as  to  forman  edse,  each  part  of  which 
is  touched  by  the  screw  thread .  The  lap  so  formed 
win  give  the  shape  of  one  which,  if  made  of  nroper 
matttial,  would  produce  a  similar  thread  to  the  one 


the  thread  upon  the  isosceles ;  qualitatively  correct 
onhr,  and  to  my  best  belief. 

The  thread  is  too  fine,  in  my  judgment,  for  a 
lathe  ^ose.  I  prefer  eight  turns  only  and  a  stouter 
thread;  if  the  clearance  at  bottom  was  reduced  bv 
a  6  per  cent,  truncation  of  Y,  and  8  per  incn 
adopted,  it  would  be  about  rignt ;  but  though 
threads  similarly  cut  and  abnormal,  and  apparatos 
to  produce  them  are  common,  I  do  not  thmk  it  is 
true  practice  to  incorporate  them  with  scientific 
work.  With  an  increased  rake,  too,  the  factors 
would  be  increased  in  amount,  and  the  thread 
would  hardly  be  as  strong  as  the  normal ;  the  grip- 
ping during  **on"  or  **off"  being  alsorendeied 
greater  bv  the  more  acute  angle  at  the  top  of  the 
enrve,  cauling  wear. 

The  thickening  of  top  is  at  most  an  infinitesimal 
quantity,  nothing  to  compensate  for  the  concavity. 
1  not  absolutely  sure  of  its  existence  in  the 
specimens  I  examined,  though  as  the  pojnt  pcme- 
trates  less  on  the  tilted  than  on  the  aaual  section, 
it  looks  a  certainty  as  on  the  diagram,  though  again 
it  is  reduced  in  quantity  ^by.the  obliquity  of  the 
axial  sectien. 

Whatlfr.  Wenham's  intentions  are  with  regard 
to  the  impression  to  be  left  on  the  minds  of  in- 
quiring members  I  cannot  make  out  at  an  in  the 
matter  of  hard  and  soft  noses.  We  are  to  begin  by 
softeninff  them,  then  to  avoid  maker's  lathes  whose 
noses  wm  not  stand  the  test  of  a  file  comer.  Then 
we  see  a  particular  maker  animadverted  because 
Of  spring  temper  noses,  and  alien  makers  adver^ 
tised  beosuse  their  noses  are  hard ;  but  finaUy  (?) 
we  are  landed  thusly.  A  hard  cylmder  is  not  to  ne 
used  for  centring,  but  a  nose  cut  with  a  chaser 
fthat  must  have  warped  in  the  hardening)  under 
tbe^dance  of  a  screw  that  has  at  lesst  fix)  much 
'^imak  Jssb  "io  guide  Mnotber  tool  truly,  and  this 
Sim  TwrjBlow  gpeed  ami  good  goaidae  Mck-gear 


^Undeiad  maadnl-head,  and  I  iMoauMsd  s&  w 
castomers  to  adopt  it,  as  batfesr,  tisBuAm,  uA 
cheaper.  The  mandrel  ilssif  nay  eost  a  Ultts  suss 
thaa'^  old  form;  but,  thea,  it geta  /M  of  l^i 
ooetly,  cumbrous,  and  riekeCtj  tnmsflsreimns, 
while  itwfll  do  anything,  from  tba finest  one- 
mental  ivory  turning  to  thamanufaetaza  of  a  ssnil 

steam-engine. 

Screws   are    the    most    important   parts  of 
mechanism,  and  the  principlea  of  all  aonnd  w«- 


shop  fitting  are  involved  in  the  qneations  DOW  beiag 
discussed.  No  subject  of  greater  impoctneattsB 
this   has  ever  been  discussed  in  the  Evoun 


used  to  make  the  wax  one.  The  lap  win  have  an 
angle  more  acute  than  the  groove  of  the  screw.  It 
is  uiown  in  Figs.  1  and  2.  Inthem'itwiUbeseenthat 
the  bottom  of  thread  is  touched  only  at  a  point  on 
a  line  joinin|^  the  centres  of  screw  and  lap,  and 
that  from  this  point  to  A  the  lap  cuts  a  side  of 
groove,  and  from  this  same  point  to  B  the  lap 
cuts  b  side  of  groove  only.  It  win  also  be  dear 
that  the  section  of  the  lap  cannot  be  that  of  the 
groove  it  cuts,  and  this,  I  think,  is  what  misled 
Mr.  Wenham.  Olatton. 


tins  nas  ever  oeen  oisooasea  m  uw  Mnmwutm 
ICBOEAino,  and  these  letters  are  being  read  wift 
great  interest  by  practoal  mechininiaiis  aa  well  ai 
^scientific  amateurs.  I  wish  aome  o^ov^ 
tnbutorB  would  peruse  over  again  Dr.  Edmundsii 
last  letter  (page  189). 

«Ganmore''  gives  a  dear  and  exeenent  drawiBfc 
Fig.  land  Fig.2,butIdo  not  understand  bow  fis 
gA  the  rounded  sidee  of  thread,  aa  shown  fai  1%. 
3;  nor  do  I  see  how  it  is  that  ha  draws  ocoflbSMas 
whidi  are  different  to  the  Doctor's.  I  amnot  mbs 
that  I  always  understand  what  <'Yulcan''msHB» 
and  his  cuagram  seems  wrong  to  ma.  Dr. 
Edmunds's^Sing  of  the  cnttMP>wneei  to  tteato 
of  the  thread  does  not  mean  that  the  enftter-azii  ii 
to  make  a  horisontal  angle  with  the  lalfae-axiB,M 
only  that  the  cutter-axis  shsnld  be  tilted  in  s 
vertical  plane  puaUd  to  that  oootaining  the  hfti- 

axis. 

Those  who  read  Hr.  Wenham*s  recent  Isttendde 
by  side  with  mine  win  see  whidi  is  the  "  ugn^ 
one.  Bfr.  Wenham's  ten-ton  18in.  centre  laths  wn  f 
"a  hardened  mandrel "  ought  to  be  eent  to  thesx- 
hiUtion.  I  don't  wonder  at  his  objecting  to  the 
finest  cast  sted.  Lathesof  this  oalibre  usually  hsd 
their  mandrels  (I  quote  from  the  eatalogus)  *'cf 
best  Yorkdiire  iron/'  I  have  known  them  to  to 
case-hardened,  but  not  alwaya,  and  theas  wn 
usuaUy  fitted  into  conical  gun-metal  buihss  or 
paralld  sdit  bearings. 

After  stating  that  '<  some  of  our  best  lathe  bsisb 


INTBBOHANGBABLB  KAimBELS. 

r24289.]-WHiLE  thankinff  «*  E.  J.  S."  for  his 
pouto  reference  to  my  letter,  I  must  sfain  apologise 
if  I  have  mistoken  his  meaning.  I  believe  it  was 
in  connection  with  the  front  slide  lathe  that  I  last 
expressed  in  the  Ekolish  Mechanic  my  views 
upon  tiie  value  of  large  bearing  surfaces,  and  in 
practical  work  I  have  never  failed  to  carry  out 
this  prindple  in  everf  possible  form.  '*  E.  J.  S." 
perfectiv  understands  the  mechanical  prindples 
mvolved ;  but  I  would  point  out  that  there  is 
a  difference  between  two  surfaces  rubbing  con- 
tinuany  upon  each  other,  and  two  surfaces  whidi 
only  partiaUy  cover  each  other  at  intervals.  Take, 
for  example,  the  cylinder  of  a  steam-eufpne  having 
a  2ft.  stroke,  ana,  although  the  motion  of  the 
piston  is  regular  and  constant,  it  win  be  found 
upon  investiiation  that  for  a  distance  of  about  6in. 
at  either  end  of  the  stroke,  the  wear  g^iudly 
decreases  to  niL  A  further  example  in  our  more 
immediato  vocation  may  be  seen  in  the  l>oppet 
cylinder  of  a  lathe  used  oontinuoudy  for  boring  or 
drilling,  and  which  wiU  inevitably  show  signs  of 
unequal  wear,  the  front  portion  of  the  heul  and 
the  back  portion  of  the  cylinder  being  the  most 
worn. 

But  what  decided  me  against  the  long-cylindered 
mandrel-nose  was  the  sacrifice  of  icrew-thread 
unless  increased  length  was  given  to  the  nose.  A 
long  mandrel-noie  m  the  workshop  is  bad ;  it  is 
more  liable  to  in j  ury,  more  time  is  taken  in  screwing 
chucks  on  and  off,  and  the  result  is  greater  wear, 
without  any  adequate  increase  of  stabiUty  or  en- 
durance. I  would  much  rather  have  a  short  note 
with  a  large  shoulder-face,  than  a  long  one  having 
but  a  small  face  for  the  chucks  to  abut  against. 
In  the  travel  which  chucks  would  have  to  make 
over  a  long  cylinder  the  abrasion  is  multiplied. 
So  far  as  mere  pressure  goes  after  the  chuck  has 
arrived  at  its  seat,  the  abranon,  though  not  lessened 
in  its  total  amoxmt,  is  divided  up  and  distributed 
over  a  larger  aiei:  but  the  abrasion  of  pressure 
upon  the  Edmunds  cylindrical  *'  stop-surfaces  " 
is  inflnitesimsl.  The  value  of  the  cylinder  as  a 
*'  stop-surface  "  to  eliminate  "  eccentric  variation  " 
is  not  increased  by  any  length  beyond  the  thiclmess 
of  a  florin  for  smsal  lathes ;  therefore  the  increased 
length  of  the  long-cylindered  nose,  the  conidty 
which  would  soon  result  from  the  abrasion  of  long 
travd  of  the  cylinders  upon  eadi  other,  and  the 
time  wasted  in  putting  chucks  on  and  off  were  my 
reasons  for  objecting  to  this  form  of  mandrd-noee. 
At  the  same  tune  I  endorse  aB  that  '*  Yulcan  "  has 
■aid  (page  236,  ooL  2)  in  Ufouz  ot  \^'&4m»ni^Vmi  ^sas&olkiMnrlidge. 


this  phaT^tffm  any  further,  but  no  donbt  some  of  ov 
contributors  will  examine  and  report  upon  ttsn 
lathes  if  there  are  any  good  points  in  them  dns» 
diamond  tools. 

Mr.  Wenham  puts  this  climax  to  his  asssstioBi: 
"at  one  time  I  should  have  made  no  heritstinBis 
taking  the  contract  for  a  groes  of  mandrds.  em 
one  of  which  when  screwedTinto  a  teat  chuck  finfiMl 
in  the  lathe,  should  have  the  free  or  tail  end  nmnisg 
absolutdy  true,  and,  as  I  have  said  befote,  ttsn 
are  plenty  of  light  tiuners  who  could  be  trusted  wiU 
thejob.''^  ^         V       ^ 

In  the  catalogue  iMued  by  the  firm  whom  Mr. 
Wenham  dtes  as  the  neatest  authorities  on  theie 
points  (page  36),  there  is  the  f  oUowing :  — 

**  Although  all  lathes  of  the  sanu  «j#,  itty  ois. 
ettUr$,  have  their  tcrtwt  exactly  alike,  ae  ioihedis^ 
meter  ofihread^  it  it  only  by  mere  aeeident  tkeAik 
tame  ehuek  rune  truly  upon  ttce  different  laihm. 

This  remark  about  such  centring  by  nMaascI 
the  screw-nose  win  be  endorsed  by  aU  merhsahsi 
experts  who  know  their  busineeB.  It  was  to  of«* 
come  this  difficult  that  Dr.  Edmunds  has  deviMd 
the  cylindered  and  wide-faced  mandid-head.  lb. 
Wenham  asserts  that  the  present  screw-nose  will 
answer  perfectly.    Can  oontradiotion  further  go  I 

Sdward  Hinea. 

Griffin  Works,  Norwich. 


r24290.J~FBBHJLF8  "Faber"  wiU  adtnowle^ 
that  I  am  now  a  Uttle  further  than  I  waa  on  p.  237. 


p.  236,  and  at  present  hold  the  opinion  that  his  last 
paragraph  is  erroneous.  I  do  not  know  whenss 
come  the  words  in  inverted  commas  beginning  with 
*< providing"  down  to  "blank."  They  axe  sD 
wrong,  anvhow,  as  "Hadah"  says,  but  his  owa 
correction  is  wrong.  I  find  a  65°  cutter  makina 
an  eight-threaded  sciew  produce  about  60°  an^  d 
screw  thread  measured  on  the  plane  in  which  the 
axis  of  screw  Iras.  The  stetement  that  a  cutter  d 
60^  win  cut  a  counterpart  Y-thread  is,  aa  far  as  1 
have  experimented,  entirely  vrrong,  too. 

I  am  also  at  present  absdutdy  sure  in  my  inasr 
consciousness  that  the  italics  beginning  **uaeii 
no,"  &c..  at  bottom  qH  middle  column,  p.  259,  warn 
wrong ;  inasmuch  as  the  cutter  oanuot  dear  itssK 
exc^on  the  Faugh- a-ballagh  priudpte— that  ii| 
by  dearing  out  a  way  for  itself,  which  mcaas 
something  very  different. 

Also,  at  tiie  top  of  third  column,  as  far  as  I  haw 
gone,  I  do  not  agree  with  line  6.  My  threads  corns 
out  rounded,  not  hollow,  on  the^des,  and  U-sbapd 
at  bottom,  about  J  of  a  drde,  using  a  shsip 
Y-edmd  cutter  of  66°.  I  hope  I  have  not  idi; 
spelt  ue  Irish  motto  of  one  of  our  most  splsaoi 
regiments.  Although  deecended  from  BriM 
Bocoimhe,  I  do  not  indude  that  tongna * 
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d«pUi  to  Iha  uial  line  and  tridtli,  then  the  lo-adJed 
"noimal  uelioii"  i:iuinot  be  cat,  but  ws  get  a 
Ipira-tlliptic  lt«iige.  The  critie&l  point  where  the 
■'uormil  hcIIcd''  panics  into  thii  Irzeseo  id  about 
where  the  thrtjii'a  bue-lenglh  uid  cylioder's  cii 
ihank'a  duiniFtcr  i^iD  tlje  »ime,  the  former  heina 
iseuuied  in  sti  niial  [ill 
ol  the  "  nonuftl  "  lectit 
Um  iqaufl  ci  Hhich  the  luiai  etetioi 
a  ude  ■^pi^3^'''"i'<l7i  "'i  &pait  from  the  cnrratun 
of  it*  lidei,  tbi'  DDimkl  sectjon  han  tha  longer  one> 
— ID  a  thn»l  Ihe  height  eqoil  to  the  baee,  about 
halt  u  loDg  anio,— and  the  una  niaj  be  mar; 
timea  that  Lt  the  oxi^  icction,  and  the  nsateit, 
with  beigfat  tqualliiig  biue  about  twice  and  a  halt. 
The  entieal  point  at  which  tha  "  norinal "  begioi 
to  araiciimate  to  the  plane  goniometiy  cannot  be 
iMod,   bat   niiti   Mmewhue   on   tlie   road   to 

If  OUT  attention  ii  conGiieil  to  the  giooTe,  we  j^t 
into  an  equallj  abiDid  pndicament,  foi  the  "  biua 
tin*"  ii  •cmewhere  oi  othn  beyond  tha  neaiei 
bottom  of  the  ijTtiOTe. 


withdraw. itinconiequenee  of  the  oppnition  of  the    not  the  ilishteit  objectioo.  to  onyona  nulOBi 
(uperintendent  of   the    "American    "  ' ""  "    --•-'*—•- "  -■»--•• '- 


mition  of  the  not  the  ilishteit  objectioo.  to  onyom 

,-r .. £phameiii."  modal  for  himielf,  it  not  far  aale. 

Herou.Forater.andTivtjauhaTedecIaredthainlalTea       The  idea  admiti  of  rudleu  Tiriatioo*;  bat  I 

again  at  the  change  ;  lo  Ihat  tha  headi  of  American  «hall  only  deacriba  the  oiigiual  mod(.I«hic^lBali 

and  Oeimau  almanacB  agree  in  Vmiitiog  adoptiug  mraeU,  ai  any  ingenious  pciaoo  can  daTelop  aB4 

ia  haste  and  repentiDg  at  leisure.     The  director  of  improre  upon  it. 

OUT  national  euociatioa  has  not  been  heard  on  the        Tha  oaae  of  the  clock  i«  a.  9iu.  CDhical  boK  U 

aubjact ;  but  tha  hydrographer  (who  knows  bow  a  wood,  which  i*  ornamented  hy  ttniniug  tha  wood, 

ohange    will    be    felt    by    eeamcn    who    nae    tha  painting  in  water-colonra   on    the  ttain  raititjt 

almanaca),  is  against  it.     So  much  for  those  in  datigni  and  mottoei,  and  vamiihiiig  over  all.    Tla 

high  placai ;  and  now  for  one  or  two  remarks  on  top  ot  tho  box  has  a  Gin.  faole  ia  thacentntoadaat 

the  argumenta.  of  a  china  bowl,  resting  in  it  «J  a  boaiu  in  a  waili. 

A  prominent  advocate  of  tha  dunge  eontidait  it  stand,  bnt   with  its   edge  flush  with  tha  wood. 

essential  llut  the  ciril  day  should  dianga  when  Round  tha  inner  edss  of  tha  bowl  two  lOwf  i( 

most  civilians  are  oileep ;  how  this  ia  oouiiatent  Baman  Bgnres  from  i  to  XII  m»  painted  in  gold, 

with  changing  the  aitronominl  day  when  astro-  one  row  near  the  edge  ot  the  bowl  and  •ootk* 

ncmen  are  in  the  midst  ot  their  work,  I  cannot  abont  half-way  down.    I  found  tbe  eaaiail  nathod 

Imagine.    Another  difficulty  ]  have  l>een  unable  of  ap4aing  Iheas  flgons  0OTi««tl7  to  b«  to^A 

to  surmount  (even  when  almanacs  are  chaoBed) ,  papei  orar  tha  interior  ot  the  bowl,  divide  in  tv 

ia  on  which  day  wonld  an  obxerration  be  put  doirn  eomnawaa,  and  mark  the  figures  on  tlis  paper  wilfc 

when  it  was  taken  partly  before  and  pajtlr  after  snl^nTie  add,  which,  on  exposura  to  beat,  aals  tke 

midnight ;  say,  tor  example,  an   obauration    ot  paper  away,  and  f omu  a  rough  atendl  pUta,  caif 

., Japit«'i  latAiita  at  transit;   and  again,  a  star  to   remove   by  warm   water   when    the  gold  u 

That  "to  cut  a  screw  that  approachea  tha  hut   observed  at  ll.oD  p.m.,  would  be  a  da;  diSarent,  painted  in. 
bmiti  rf  theoretical  accuracy  ia  unpracticable  "  is   tor  reduction,  to  one  at  t'2.1  a.m.     To  my  mind,       A  wooden  or  indiiiubber  im«ga  of  ■  duck,  iwta, 

sndonbtedly  true  with  reference  to  a  model  man-   tba  official  organ  ot  the  Oreenwiah  Observatory  or  other  swimming  bird  mint  now  be  piocBred, 

did :    bat  tci    f  ther  purpoBei,   such   as  physical    wai  about  right  in  saying  "  It  ia  impossible  for  the  and  a  small  bar  magnet,  aoeh  u  those  used  in  tty 

and  mieromctrica)  appaiatua,  such  screws  are  cut;   change  to  be  mode  in  observatories  until  it  has  been  boiei  with  fish,  inserted  ia  its  head  with  (ny)  tht 

and  in  revolTing  toou,  Mr.  Wenham's  drill,  the    previously  made  in  the  great  ephameridea     .     ,     .  rf.  pole  to  tba  front.    A  toy  fish  with  a  amiikr 

bevelled  disc,  and   tha  tiblique- edged  cutter  I  hare    until  the  chiefs  ot  tha  principal  nautical  almanio  magnet  with  8.  pole  in  front  may  now  be  gilt,  and 

Mvsral  timee  named,  will  all  do  it  on  anv  material.    olScee  have  agreed  to  introduce  the  change,  no  for-  weighted  with  soipe  shot  until  it  floats  eomfoitsblf 

What  I  hare  stated  with  regard  to  this  obi  iqua    ward  step  can  be  taken."      And  agaui:    "The  belOTV  the  surf  ace  ot  water,  in  a  natarol  masner. 
toed  "  on  the  flat  "  is  ijuile  true :  that  it  would  uot    change  shoald  not  be  mode  until  astronomers  are        Kext  take  a  cheap  American  clock,  snch  ss  cbb 

wnk  on  such  an  inflnita  diameter  and  clear  uniess   unanimous  upon  the  subject,  or  at  least,  until  those  mar  readily  obtain  tor  it.  9d.    iiemove  the  fn 

itoalf  of  i)  diameter,  or  having  eitra  motions  on   tavouriog  the  change  are  so  greatly  in  tha  majority  and  the  haoda,  and  attach  to  the  hour  and  miank    . 

iti  teeth,  I  did  not  ilate,  and  it  is  beside  the  prin-    as  to  render  the  dissent  of  tha  minority  a  matter  of  axles  raspisctivaly  horizontal  ban  ot  wood.    Atlki 

dple  at  ime  to  do  so.  uo  consequence.     The  change  should  than  be  mads  sxtiemity  of  the  bar  attached  to  the  hooraileGt 

But  that  it  will  wnrk  correctly  on  screws  other   at  some  common  fundamental  epoch  adopted  bv  s  light  mi  magnet  vertically  with  S-  pole  nppr- 

than  plane  trigonomo  tmes.  I  have  ascertained,    arrangement  amongtheaatronomersof  the  world.  '  most,  and  to  tha  bar  ot  tbo  minute  axle  a  shoitir 

that,  provided  that  it  be  sufficiently  small  to  clear  OonaeivatlTe.  magnet  withN.  polo  uppermost.      The  olionta  bu 

and  aet  to  lake  at  bottom  of  threada,  thiarakeia  — .. mustotcouraebeihortartluuithohour  bar,  incrdo 

■oanawLxt  of  a  matter  of  indiltcrenoe  when  both       r.iinn- i    t  ...  ^     _      _:>i    n •        ■>  to  bo  round  freely  inside  the  Ijitter. 

•ciew  and  itself  are  imaU  and  there  is  plenty  of   „„t  ,w  L  "^™./  ^»^  ^ "  ^»J^o^S\       Now  out  away  a  little  of  tho  bottom  of  tk 

cleaiance,.ailwiUcom.,if  madeasdaa^aon   l^t,^^  ^'"^^^°\^^"^^^  ^*^^  wooden  case,  so  i  toadmit  ot  the  dock  lyiigflil 

pag.l25,>-o.l,WS(2H,:5)iigbtlyuptoth.most   ""^S't^Si^'^  "^.'i^o.^.T  SSlt  ™  ™  its  back  toareon.     It  it  be  thought  worth  wbiH 

Ejecting  section-thaaxial^.ltmaybensed  at   Tfji^.*?^!"™  ™^'i!i^^i      H^r^  ^^  lo  rigidly  att«b  tha  dock  to  the  cose,  of  couiwi 

Slhe,  cutter  or  Lip  with  fixed  abrada>tf  and  when   f!!^*?*  "'",  "^  1^^'h^L^a?^  7„  "'Z  hoS^mit  be  out  for  the  winding  screw  ;  but  t 

»t  to  mean  anile  of  thread.,  made  ot  same  diameter  SKI?t^   ^i  ,w«.  ^„?™  ,'^S.^nit.V™  pralw  to  simply  Uy  tho  dock  down  and  witbdnt 

■■screw,ai>dtlie  two  revolve  at  same  velocity  in   ??JJ?.^L,  St^.^J^t,^^ "  I^  r?J^jt'  it  for  winding  ihei  required, 
opposite  direction.,  tba  theoretical  action  is  almost  ^^^^,„J^^„^^^Jf:^^i.}^^^.^i       The  olook  Being  nowln  posiliou,  andabowlk- 

P^ect.    I  send  sketches  thi.  time.    It  would  Up   TL'™'"'  -Tflj^^"  iT,.}^'^,  "^  ^^^II  wtwi  and  flUeTwith  wat^  it  wiU  b*  aeatW 

rnnootber  surface  than  a  drill,  and  ooold  b«  rui  SSfJT^  u.^^^L^Cf^   -     aomawhare  themagnolon  tha  hour  axle  will  draw  rowid«i» 

nuch  f«t.r  on  periphery.  J  ™Jfto  S^^^n^fh/  M«'«l-»t-^  tn  «  the  fuck  or  swan,  and  that  on  the  minuti  i* 

The  best  fining  pic«»,  and  about  the  only   ..J  ^^J?  !?,  ^^™  fJ^L   ™  /n  ^IStA*  Uio  flih,  thai  prasantiug  tha  ptauiingapp«MMa)( 

thaortticallT   accuiitS  one?  is  by  facet  grinding   U"  ^^!*°  ,2l  *°7°'^  ™""'.T^,S  2,     ",  ^  bo>l  of  water  with  two  mWsg  I1g£m  ibmf 

4nd  a  aoa^g  abradant.    For  a  ietew,  sSgmentI   ^u^.'^f^hn  fiSl£«?^^^/,^»  S,^  rlT^  nl  the  time  with  no  Tiaiblo  attachment  to  maduna; 

ot   a   nut,   duty  ti  area  and  edge  aigli^^beld   ra»thematios  who  find  their  n.«r«m  the  page,  of  u- o„  „odel  i.  a  vary  handsome  ornamenttgl 

together  by  spriig.,  and  with  gJSa  toV" -luo   E^S^jT/^J^J^t^i,    ^  Wh.  l  y,    '  !£^  f  iriwing-room.  and  cit  ma  about  lOfc    A  Ml 

^^aateotprisiun toward* emls  and  away  trom    ^!J?' ?±^°!^lT™^^rt^w^^^^^^^  IwautitSlobjectcouldbe  maieiu  thewunow^lf 

ontte.  to  W«ul   hollow  grinding,    the^   nut   moat  mystenouiandoompbcatedoalenlat.omr.  :»ningand  decorating  the  case  so  «   tomatfii 

HtxiM  would  have  to  revolve  at  same  velod^  and  t-lTlcua  DUm.  ^^^^  appear  au  arlifiSal  Uke,  with  0VEt*had(H>l« 

iaoppositodirection  toacrew,toprevent  centrifugal  '  trees  and  devices  ot  roots,   tome,    £s.,   to(  Its 

•etloo,  heiptog  up  tha  abradant  unevenly  and  on  ACHROMATIBK,  *o.-VIOLIMS.  ^gatei.     ^,  „  ^ 

one  summit.  '  I  nuy  odd  that  ny  modal  wai  made 

lastly,  one  of    these  discs  with    oblique  edge.        [-*-'"'■]— ^^  "i"  interest  our  optical  readaia '-         -  -  "   -■-   - 

wUl  cut  symmetrical  screws,  all   scale  model*  of   know  that  I  have  recently  received  f ■"-  ™ 

one  another,  or  lysttmatised,  through  a  very  large   Haren  four  numbora  of  tho  Amfi..    .  _ _.  _  ^.g„„ ^ 

range  ct  diamttefs  and  Lumbers  per  inch.  .Seienet,  containing  important  papers  upon  object  [  hope  I  have  made  myielf  iuterigible,  as  II — 

As  to  "men  may  come,  and  men  may  go,"  ic,   glasses.      Those   papeis    deaf  exclusively    with  lo  time  to  draw  a  diagram.      I  hope  also lUI 

lamnowoneottliegcingdescription,  audi  leave   achromatism  and  the  secondary  spectrum ;  spheric  uyamateors  construct  a  like  clock  tb*jiili< 

the  field  to  those  ot  the  other  kind*.  abdratioa  i.  not  touched    upon.    They    are,    of  me  know  their  experience,  and  Ilruiit  to  ttep" 

May  2.jUi.  Vulean.        course,  entirely  mathematical ;  hut  the  aualyns  is  rellowship  ot  tha  Kxatisu  Meqhanio  oobliitsW   _  . 

new,  and  tho  metbod   ot   treatment   interesting,  md  rMdera  not  to  infringe  tha  patent  byadkf      Li 

,-_—  w-nr  mmra  The  first  paper  i.  by  Frot.IIarkness,  audit  will  ap-  jlocks  of  this  kind  for  sale.  ' 

±AJS  ItKVt  -iima.  pear  ai  soon  as  possible.  OaTlaon  OnUV. 

[21201.]— EvEX  after  reading  opinion*  adverse      £very  reader  ot  this  paper  will  be  glad  to  learn  

to  the  change  from  our  present  method  of  reckon-    that  thehaalth  ot  our  friend,  Ur.  J.   X.  Braahear,  vnsa'a  wrifr^-ritTnAT    nvariHTVl. 

ing  to  thB-Ji-hour.rittm,lfailtoteeany  difficulty    i.  much  improved  ;  and  era  long  we  may  hope  to  VOM  fl  BLBOTKIOAL  MAOHIH* 

in  the  way  ot  the  change  which  cannot  twsur-   see  his  appearance  in  these  correspondence  columns       [2'120B.'l — I  sexd  a  short  description  of  tba  ^ 

ucunted.     Tba  question  ot   counting  23  and   21    again.  »ple  of  Voss'a  (more  correctly  Tupter'a)  ^<<^ 

rtrokes     it,     I     coniider,     tolly    answered    by       With  reference  to  the  snbjectotviolins  I  mayre-  machine,  in  which  I  hava  triedtoavuid  tbeaUnt^ 

"F.It.A.»."and  "  A.  S.  L."  C'E.U.,"  Fab.  GJ.   mark  that  since  my  last  letter  I  have  l>een  enal>Ied,  leading   "two'fluid"   nomenclature,   buisg  W 

That  of  the  difficulty  in  recDguising  the  figures  on    through  tha  Icindoei*  ot  "  Country  Person,"  to  ei-  explanation  on  the  following  fact*:  — 
dial*  eonid  easily  be  iemedi«L  by  tha  usa  of  a  re-   amine  tha  curves  of  a  Strad.  ana  of  a  Quamerius       1.  That  round  every  Cbudocting  mall  c'x^ 

Tolving  dial  which,   through   an  opening,  would    modd,  and  I  shall  have  more  to  aay  upon  them  in  the  ivith  elegtridty  thciB  is  a  region  or    ''Ud'  ■ 
show  the  hour.    To  buiinea*  men  and  otheii  tho   course  of  a  weak  or  two  ;  but  it  may  baas 

new  reckoning  wcold,  in  my  opinion,  be  a  great    alato,  for  the  intoimatiou  -'  "-    '  ■" 

boon,  and  tha  adoption  ot  a  "  uuiveraal  time  '  for   .iCii6.i),  thatit  he  is  work.-„ ,       _. ..   

aatiooalcommunicationa  .till  greater.  Ur.  Heron-Allen's  book  on  "Violin-making  "  is  points  at  high  potential  to  pointa  at  lower 


'xWhS 


When  we  oome  to  the   astronomical  change,  I    the  very  thing  for  him.     It  contains  full-size  draw-     ji  the  Sold, 
am,  however,  at  variance   with  "  F.R.A.S.      1   ingsof  a  Strad.  and  ot  a  Guamerins  violin,  together       In  the   annexed  diagram,  AB  .  are   the  pt] 
have  read  lliat  tha  Astronomer  Soyal  has  adopted   with  iostructiona   for  properly  dimensioning  tbo    inductor*  at  tha  baok  ut  tha  fliad  plate  ;  X  V  i 


diksM  I 
p«t«tid  1 


the  new  reckonirg.  acd  that  "the  change  was  vaiious  parts.  It  thesa  two  fuU-aiza  drawings,  two  ot  theieries  of  liufoil  carricn  on  the  moviif 
easily  made  from  January  of  this  year."  Xow,  together  with  two  small  diagrams  showing  the  plate  ;  F  Q  R  is  the  main  oonductor,  the  rods  baag 
Sir,  I  would  atk  any  astronomer  whether,  iuacoso    proper  flniahed  thickneasea  ot  Wk  and  belly  could    carried  above  the  plate*,  as  in  Wimshurst's  madiM, 


[  whather,  ia  a  coso  proper  flniahed  thickneasea  of   biick  and  belly  could  carried  above  toe  plate*,  ni 

wncre   conslani  retenuce  most  be  made    to  the  be  had  separatel]'  from  the  book,  thay  would  ba  a  [or  clearness ;  S  T   ii  tha  cioai  cuuniicBng   aos. 

A'anii-i!  .almanac,  db  must  ba  the  Case  at  an  oh-  boon  which  numtwrs  of  amateurs  wonldnotbadow  LTV   are  tho  b«it  arms  couuacted  with  tb*  i>- 

aervat'ryUkeUitenwich,  some  contnsion  must  not  to  apprtciato  ;  and  if  those  few  words  ot    mine  luctors,  and  famished  with  metallic  brushes  whiA 

•tisa  occasionally?    Kven  Prof.  Oppolier,  whose  should  chance  to  meet  tha   eye  of  the  talented  touch  the  carrier*  a*  they  pass, 

eiprnsion  in  favour  of  tha  change  TiSt.  Christie  author,  I  am  sure  many  would  rejoice  it  they  in-  Let  one  ot  the  inductors.  A,  bo  raisel  to  hi^ 

gladly  welcomed,  oonsidired  tha  change  should  be  duced  mm  to  cITer  tha  dnwiugt  separataly.  potential  by  any  mathod- 

oatened  till  the  new  time  is  adopted  in  almanacs.                                                      Ordailo  Tltal.  Then  the  system  of  oonJuetors  P,  Q,  B,  lie*  iia 

The  bead  oi   Euglish   astroncmv  advocated  the                                     &eld  ot  uneven  potential,  tallutg  o8  toward*  B. 

Chacge  at  Heme,  and  it  would  have  been  much                              .    ____,    r^r  nnw  lud  take*,  as  usual,  the  average  or  m*u  potsaiU 

better  had  he,  hefore   inaugurating  so  radical  a                             ■*■  '«'•«*'  CI.WDK..  ^,,  y^  j,,^      Tharetoro  P  la  m  >  ngtoti  ^  U^ 

change,  taktn  Ecme  meacs  to  ascertain  the  opinion       ['24'237.]— I  bdould  like  to  descrilw  forth*  benefit  potential  than  itself,  and  alaBtiiEitj  latnai*  '"" 

alMAirtaoiBtii  at  lurh  a  gaestion.    His  oolbague  of  the  readers  of  the  ExoLlsu  Ueciuxic  a  novel  Irom  X  to  P  (bj  the  row  tA  posnl^,  maA  B 

a<  iru&m4rtcniuB<ii  an  onlerdirectiiig  the  change  form  ol  clock,  lot  wbidi  I  took  out  provisional  region  ot  tower  potaatU  ttiallMlC.r       ^- 

ioMteunxmica;iiectoniDftobemade,buth>ihad  to  protection  Mime  timn  UM ',  ^aH,  ot  oouiWi^am  SaManatarraltromB  loT.    Vm^ 


ognajbec 


_SM XSBUSB  mxmAMlO  AMD  WOBU  Oy  SamNOE :  Mo.  I,0i8. Mat  a»,  im. 

■JiMBUAT-nTT.  liAXFI.  hst«  bsm  itoppad  mDd  the  bnke'Uoeki  ramorsd  lUhMimpIu  of  thtm  bam  tka  B.  L.,  WoclvUh.- 

iradml  kt  Ui  BiblMt  fe.  48  *•>!•,  tbtt  w<  ksow  j!jl¥.  J^„?^5?;iJ7;^'„ J?  .ifJ^Jiw^;  Ibfy  iriU  go  away  at  onn,  and  nana  «aa  b^ 

ilolblacaboutitib&tbatho,iaTliWpionlallbr   !j?ii7iSL  iSSiSSS!lioJ,^iSii  WaU  a  Sa,  b«  aoaai  to,  rapaat  tha  ««r    LI 

ftMtail3aipariaaaa,MaalnaaalaSonort«o.         Sl??*.^^!?!?^!;^!'^^?-^!!^*^';  imoatttoioaBblTaft-efWaiidaafawajolf^ai 

fin'':ssttAsr3£^,lrs?si¥.  si»ti..win,HTabi.=ptoio..,o.ii»a».t.,r  ^is^^^^^^^i^^^ssisJim: 

j,M,aiawMl.mTOlto5a,alTOOjaarataad-  ™.  .„„„,„„  ml«l  ba  at  ifWlaaaloa  :-So*aMi.*.i  iS 

^ WbaaDlaimfByaoaolng,  ahaMtdanama  THB  APTBUQLOW.  taborat. :  lodii  ohotid.,  aa.  gm.  ait. ;  laoek.  dk, 

™.rli?S!u  .-.»#„  ♦h..tt-*»h..Ti,.fl       [24306.1-SQtOH   Mtb  Maroh  the  glow,  atttr  a  Ji.  XT.     Mia  ;  diMoIaa  in  taealtaat  oap  of  h]* 

E=i3jrH"..s:i?Sd-ssfs  sstS^SHx  BxSz^ihj^^^t 

^toib.^biiabi.kS||.oiib.h..i£<oi  ff^'SbgStoiJiSbSBS"'""""^  fn3~Sl^"SiSS?'<.tSSS 

■^^taaappafaaa™!  .Sl^  SSST'a'Sji.'Sto'Si'to":  SSarS.tltS'S  S  SS.'STLrtt 

'  min«ta,whm,MWorfctti«ttlMMtohori»onin»  ,Mtl<m«ldrMringoflha  wheal,  the  UBtiiniiMl 

-air£'s=fsssi£r!^bV.£  SySxSsS^-Hfs  sff4S..-.h?s.rrbaS,^«tsHS 

te thafkot that  bfotnniiu^yaeaiiT whan tha    i>i«t»lomliiotulilnir,withipnrioiiiim«BBafl«^B  thaioe!  STS^lbof th«to5ihftM«*hl 

ZUiDkii^gia.tetaoon>i£«^d«tioi>^tbetaggaa-    I"'^L"?'i?J^'*  *°  "*  *'**  '^  *^  tforatati«  diatanow  rf  Ow  piWi  Ita-.prf*«l 

tiMBMdebjrUMBaudolTiftdanpoiithePeiuatoiia    ^S?:^;???*?^?'^-  j„i,„  ».ii^  root  lor  the  ainiU  rida  m  priotad  off  *i»<» 

««ldnt,ewtiUUgeiidi  ■hooUb*  tBkan  down       TrmiuTBal,  lOlh  April.  JohnBaUot.  ^„^    Tha  top  and  hottom  dotted  HnwwIhMt 

««Al7,«uba  rinn  Hwn  bj  tba  ftwt  tba  tb«  _^_^-^.^^.^  on  wUah  tba  oantiMof  tha  ladil  fix  atrikkgAi 

aamb«  of  flftw*  datMtod  In  raiuiiiK  diadi  Iwt  TMtr  Banki  and  laoM  of  Iha  teath  an  ptadid.  teW 

oMaadad  ball  fbo  totkl  ol  axlat  bnken  In  rnmuns.  DVDTTBO   fn  nTTVDTVa  abriooa  raaaon  of  obtaining  wnHormiqr  of  Mf*  J 

I  ban  aln  good  anUuirity for  attrfbatiiig  tha  lUiflMJiO    lU    UUJSIUiilO.  nnmd.    Thadiatancsof  tEaaa  Unaoltaw  tttfM 

paat  btaakaga  both  of  annfci  and  of  truck  and  i-n line  ia  not  a  eocitant  dialanaa,  bnt  wOl  niTwft 

oanlage-axlea  onthaH.S.  and  L.  BaUway,  to  the       »  m  Tm  iLilr  amMt^rm    n m^.mai  rjimi.  th«  diunalar  of  the  whaab  and  the  ahapa d tM 

l|2»nor  uid  m^ty  of  tha  cnrraa a^tug  on   ^  ^^  Tit!Sic^^!ilZiT^iJ!^ i»7tU.  »^°J*^-    "  '"JL'"^^"  ^i"  S^Vt^T^h 

Hr.  W.SIiondley.inap^iarooUMConitnuitlan    •«■*«»*■  V  m«  fwry  aiaaa.  ^^    Three  aeta  of  wheel  toath  art  ttm  ajMi 

«1   iMOnotiTaa,   atated   that  tfj  allowing  moio  itraek  with  Willia'a  Odontogiaph ;  aadintbiia 

tnodth  in  Oa  four  bloAi,  the  engine  wonld  be       [64825.1 -Salt,  *o.— "  Deni"  ■greea  with  me  >*  the  tmallort  wheel  of  tha  threo  the  itn^gh 

PTiy*'^^^'^*^  the rrilf,  "W  tt  Uie  axle    thit  natnie'a  law  ii  nniforo  ;  bnt  iftj  thU  dioold  tor  tfae «»*«*■  a  long  dirtanoe  wi^rat  Oe dwlllf 

iraka,e»mtfneToadngpoiDta.    Nowbr  themaot    be hia rmaon  to bwcin  with  a oiiiliied man, initead  theteeUi.    Tbu  cu  onljoomr  with  UmmM 

OaJof'nfte-SMr.apaMla  girator0m.ofbear-    olalowertjpooT^in,  I  faU  to  nndentand.    If  pinion*  of  a  lat ;  bnt  in  ewn  <»ae  it  li -— —  * 

^  Had  tlManubirlhe(nDk-p^t<«athar  with    they  are  foibV.  when  fiond  at  »U  in  "older  forma-  Oder  to  attain  «rtain  WRjUtO  film 

Mite  nwm  for  ^^MctioD,  in  the  oaie   of  Mr.    tion.,"  and  only  withthemoatpriaiitiTo  atone  im-  if  the  taeth,  and  than  to  adopt  th«afc 

WeWa  new  L.  and  ».W.  ti*2-oop^aa.  plemlmtl  acooipanying  them.1t  wami  to  ma  moat  l«n.    The  Utfckn«*<rf  whad  teeth  «»-j- - 

*«**'''^^'°^*?/H«°~S«S'i"*"???<'™^   iitnral  to  bf^iTwith  "  PalffiditUo  num."    The  ^-  P>t»h,  adranOTghy  qoartw  "dM^'» 

pHMDgwo^oftfaeL.  andN.W.,  i^  h.*   wholeof  "DS.'."  leply  condnmrnelndoingao.  JraMedinnaaraat  frwrtionaof  anlnch.  ahooUli* 

Ita  ^gla  Iniida  orank  formadby  the  metal  bemg   Nfttnrallrlbe  mort  remote  aniwitonof  onr  raoe  'oUovi:  — 

fcarttatoA™,  an  aMgra^twUdikaiM  the   wonld abow the (owaat remain!,  and  tbowilniper.  n        in        in.        in.        fa.        in.        fa.     fc 

f^fel^i'i?*.^''***'^'^'^^!^'!^'?**  '<»t.l'»tt'«'*»rtroyrfbytbato^  i       i       i        u       u        li       1 

ftne  direidy  fa  the  oantie  tednoei  aiae-pUy  to  a   ,„^t  agendae  at  work  to  deitroy  and  reoreato,  ,V       .1        j,        J         jj  jf        }{ 

"S™"?;.    ..    ,  „  ,       ,  .    ^     onlyTmdorqnitooTO«].MonU  oondifiom.    I  caiuat  ,7       "        "         ,*         "  It        m      I 

l*Mly,ltaatrdnaontt«oiank-axleieemtobe    i^^thSo       .,^U,^hada^,o^^tl^^  [i        «        M         3  M         3*        M      i 

eao^aat^lowi:-  ..       ,  .      .  aid  oantnriea,  &o.,  we  .hoold  nothoaUe  to  flod  a  '^*      1?.       Wi       'li       1"       ^tl       M      « 

H^^U*.^'^%S^l{^S"^i^    '°^£!;B™?^'^*f"'*  V'"^?°S:"J1^*J'  l  third  and  fourth  to  not  q»lto«™ot  *-»*■» 

ANM  U  lamma  luwtf  tw  tbe  ailee  oftbaax-    wall  known  m  geology,  tha  older  tha  atrata  the  -Utb  Imetha  above  and  Wow  tfaasitAllBa  1 

I«Ba  aogiDaa  almnld  break  than  thoao  of  gooda   fawertha  fo«il.,  nnta>"'>«"'o  ""»*whioh  oon-  Sta.^SMrt^iS  3Tb<y™    3*  li£^«.l»ta 

"•r^  "w'^"!?''"*"^.?'"'^'^?""^   lain  none  at  all;  hanee  it  followa,  the  older,  the  ^.^S^  "b™  6?  b3I.^lSd  fi  Si« 

C^^lhT^n**"*    "    ^"^    "'■'"'■    ""^   lower  the  t™  of  fo«U,  whether  of^b«»t  or  plant;  ^^^0^*^^i^.^i«^~T^ 

"■SrS????,-      _.rv,.  . .  u_dv-, the  l««i.iaao_lh«r  number,  regardleaa  how  anmo-  *„..„„,  ".^.^^  ,.„.,.  _,.»,_„, 


(a.)  Jy  »H(»^toy.--rhiiIi  prorad  by  the  large   rOM  they  may  haTa  been  whin  Sirering  the  earth  in  166360-1 -Tandem  BiOTCla;— "Biha^daM^ 

(nipartion(l-&:  19)  of  rtnOgbtazlea  broken  but   Ufa.    In  abort,  "Den,"  rather  miioaaungi  when  rixo  lufflcient  partionlue ;  but  it  la  not » ■* 

Taai  aa  oompaiedwlth  that  of  anuked  azlaa,  it   ha  nya.  "  I  bntin  with  dnliied  man  "  anif  Inoon-  ™  nirpriae  that  he  doca  not  set  onwaU"** 

bifagweUknowothateaginaa  with  itiaightaxlea   oi,^,^n*e  '^It  won'tdotoipeik'of  thcaa  men  iillaient ridon."    The  tandem  bOta fa  ktamM* 

•ndootBda  ijlinden  ate  moat  liable  to  oaoillatiDn.    aabeinKDrbnitiTg."  AKata.if"Ho»nd«rthal  akulli"  rtanyongat  two  rider*  to  mn  tMOtlNC  M« 

13A  »'"*'W^a«Ia|w*/y  tvkl».,»f pint,.-   haT*  bSii  found,  it  ll  beyond  my  aaeptiei«n  to  akea  a  good  dyl  orpractjoe  area  when  flw  WOW 

anffldenUT^tehsTed  by  the  bogia,  or   oondoda,  with  "  Deni."  that  "  it  i*  ai  yet  only  Wrly   matohed.     Thme  are   not    many  Mi« 

v_»    .. .11 a    ._  . ..      ._                          P.W.H.  ioyclaa  fa  na*,— EsBMa 

II    "Toun-  [S8364.]— Wlt«BIlndB.-TWaqiiatybi»B«i 

inch  thick  I  inisla,  fot  Iba  difOenlty  eaema  to  be  in  tho  wari« 


•w»    mnwiu,  vif.iaw    •  vonwu  auuHUlb  UI    WIS- =— —•:• ' [563B7.]  — 0000». Knt  Oil. D- 

pfajf  Bestimar.       ^^^  ■  Muaper  held  lo  that  the  edse  ia  well  below    xionr  that  waa  objected  to,  not  Hie 


a  thaletterawiUbeBhHpalao.— Enax. 
[66367.]— aooo*.irn 

.  ..  xlonr  that  waa  object 

the  i«rt  held  m  the  hand.    I  thiok  1  ihonldtry  to  joooa  batter  ia  white.     ,.„ _  _ 

riivLi  1    iiTir..._a •■      oon  _.      •      t  .t       do  without  a  TMt  for  the  latter  part  of  the  opera,  nod  aa  any,  and  oonidata  m  ateaming  the  od  ■ 

l-^2i?,i'l^  ttfSS.J''^'f?^jS'*.w    tion.manyiufaganopright  piece  of  wood  to  pre-  Wooden  TaV  and  addfag  to  each  ton  61b.  ol  ai       , 

ik!flr^  ,K™  ™  j-^^  ^2!^^irS^~^    rent  rida  motion  of  the  eoraper,  and  nippfag  thia  ahuHoadd,  and  121b.  o?  hydrochloric  aoid.    TiM 

2S5t^l^wS?j5,ZJ^^^f'~^.^,.'^'   *"""*"  "■"  """P"  ""^  *^'  thumb  of  &e%aud  Tallowed  for  wttling,  an/ the  oil  U  drawn  <*-    ' 

«nkwBba;b^hefnrth«cga«iontoaaythatthere   boldirg  t.-GLiTKai.  KuK  Dob. 

faufamitloa  byafiimha  name*,  to Datthe flbrei  hu^.i^k. 

faOwnDpat  direction.    If  ^a^badona  it  Ii  a       [658&2,]— Sheet  Iron.-Cat  out  one^eoe  and       [66971.1- <*lohe  Tolaphooaa.— One  wire  uIb 

gtaad  thfag,  ao  I  aazlantly  wait  for  fcU  detaili  or   dm  it  aa  a  template  to  muk  off  the  othen.    Lqr  it  >he  beU  drcuit,  I  aappoM ;  the  other  two  for  Ita 

•  iketoh  <^thk  wayof  makfag  oraaka.    Inoon-    <»>  a  pUte,  and,  with  a  aicel  aisribor  trace  the  ont-  afaphone.-E.  U. 

•■nam>eoftheBaUw«ySetvanlaFnfeRfag"iron   ^^-    Then  out  the  pUte  to  thi.  Ime- GI.WTON.  [66377.J-Bleotrioal.-No.  U   wire   ii   qi* 

•xlei,"H*Mit.  Vickan  andCo.haTeJn*tIi>neda       rB6243.]—Faaea  foi  Projeotilea.— To  "Oab-  ine    enonsh   for    «leotro>magnalui    macUaK- 

«Btamant  to  abow  the  good  work  of  aome  of  their    uaoir  Ouhfzb."— Having  been  away  for  the  laat  ifoBlUH 

•*»*«}«a>»™aatheflgorearafarfaagwatdegroe    few  weeka,  I  have  only  now  aeen  your  aniwei  to       ,,„,„,,    .„     .      ,„  « „  ,, ww 

toIC^^anglnaa,perfaapiitwiUhe^llfd^fa    my  query.'  I  thank  you  «rymu(i  for  the  infor-  i"^^i;];l!%!if  *"„*^!r?,^ST2S?5 

the"BJi."  by  our  filtt^' Midland."  mih^n  you  have  »  kindlv  given.     I  di.ll   not  S^t'S^J^J^tSSeT™  ^^i2t  tEdSte 

OTMk-Axlo.       twuble  you  to  look  up   tbe  "Change,  in  War  S'1?!:.'^?'^**7**t  ™?^  ^^  ^  ^  ^^ 

atorea."  for  I  know  what  trouble    Siat    would  "troka  ol  the  other  f- J.  W. 

OOKinnnOATION      OOBDS     OV  oitail,  aod.beddei,  you  have  told  me  all  I  wanted       [66398.]  —  BoUinr  WUto.  —  ^b«  lasfRlIM 

SAIItWATS  to  know.    IhaTsbeui  lo  much  intererted  in  yanr  tre  31b.  of  cmm  of  tartar  ta  tlh.  ol  inia  Iks  J 

~,Mc  f    Ti ,.  deacfiption  of  tha  new   tuna,  particularly  of  the  diaTingi.     About  two  gaUoaa  o(  VHK  11^  *"  ' 

-«Sr^^£^^  f^ '?...'"'  9M*M  tWai  a    "time  and  ooiWMWjn,"Ui»tl  im  about  to  wiito  mffiiaent.    BoO,  ny,  foe  half  akkoM^  t-f 

Mumroimatr  tbMt  loofah  apnm  tnfa  thould  tothaD.  A-lotpemda^on  bJTiD<ianQ«Oinnna.  'pA,\n. 'aka\in^  v^evionaly  ftlaiirt      T 


I  39,  1885.  EHOUBH  MKOHAinO  AMD  WOULD  0»  BOnMCl;  Wo.  I,0t8. 


gKQLIBH  MBOHANIO  AND  WOBLD  OF  SCDIMOB:  Ko.  1,058. 


Coold  Tou  lie  10  kiad  M  to  tell  me  wlitt  kltentiam 
to  mue,  n  that  we  could  ruM  the  pteuore  np  tc 
761b,  again  with  ulutr,  or  U  it  li  impoaibia  to  woik 
at  761b.  any  mors  f  3a;  what  pnaaora  it  would  be 
'    Ltifwagotit  altered.    Tho  pUte*  Hem  *-  *- 


follow  hia  advice.— 


WWk,  and  hufet. 
Blackunilli,"  and  will  try  ti 
Suon. 

[56673.1  —  Ohronto     _ 
"B.  8c.,    PLTVOiTTn. — Uan J  thanki  t.  .    , 

PlyiDODfli,"  tot  fail  kind  and  prompt  replf  to  above, 
I  now  wUh  to  uk  bim  (and  otban  who  ma;  npt;) 
fcrfniUminlOniiation,  aa  I  wlih  toti;  aleatiicit;. 
Shotild  ft  be  wiat  ii  known  ai  a  eoH  worked  bv  a 
battetr  Di  a  magneto  mMblne  t  It  a  coil,  what 
batter; ihonldbaiiMdF—dioiild  It  be  abioktiDar 
Mutinnoiiu  ennoitF  Cooldlbava  lomeairuBe- 
mm^  toapj>Irwliilainb«d.atIamaztiemal;ius- 
wpttUe  to  oold ;  am  atlaia  ol  ezpoaing  an;  pait 
orthe  bod;  to  the  air  tor  mon  than  a  few  notuenta 
lOMUtei.  Fleaaegive  tnll  partlciilaittortheBppli- 
OMon  of  elecbrioitr.  Have  taken  man;  medicmaa 
With  but  little  ben«at.— A  lUxTC   Ybub'   Sdd- 

[60678.]— Elflotrio  Balls.— To  H,  S.  Bkict.— 
I  nadil;  aooept  ;oni  kind  help.    I  do  not  quite 


ce  the  line  naiitai 


aSOOobms,  naie 


■ad  not  aU  in  ^mple  olromt  or  leries.  The  belli 
■n  Bot  large  at  ill— amall  lin.  aingle-itroke  belli 
I  faitaad  flung.  One  of  the  itationi  being  a  long 
war  bom  the  othgn  I  thoaght  a  lela;  wonld  be 
■dTantanoni  there,  and  alao  b;  having  a  rala;  at 
«aah  itAion  I  ooiUd  do  with  a  fewer  nnmbai  of 
ealb  (FolUr),  five  oraiiatmosL  Imajatonoa 
mention  that  the;  are  telephonic  atatioos  between 
diflannt  dUmh  of  biuinea,  eaal^  place  having  ita 
ownnnnberot  beata.  IwillgladI;  avail  ro;>Glt 
-*  "H.  S.  B.'a"  diagram  of  connestioD*  alao.— 


[60880.]— TrlcyolB  Pedala.— "  C.  T>.  R  "  wi, 
"WhjnotpQtin  oidiuBi;  iron  waihen?  "  Wall 
done,  "C,  D.  B."  Yon  are  ceiteinl;  getting  ou. 
Could  "C.D.K."  put  a  waiher  on  a  tres  witnout 
outting  ofF  either  the  top  branohea  or  the  roote  or 
aplittiug  the  waaher 

----^tronnd.     Ji 

pomiblr  got 

in  the  right  parition.  "  C.  D.  It."  doea  not  forget 
to  ponoea  on  Hr.  "  Bobadil  "  this  week,  tor  that 
gentleman  kindl;  voluateeiiag  in  formation.  If 
"  Bobadil"  wM  paid  fur  hia  advice,  it  would  bo  a 
diSsient  thing  altogotbsr.  Whsmvar  did  ;on  ob- 
tain your  infoimation  ?  Dear  ma  :  Eitraordinarv  I 
Could  you  illnatrate  vrith  a  tew  diegrami,  tor  the 
benefit  of  enoineen  and  amatsun  alike,  thii  method 
of  vonn  Y  Yon  know  it  ia  a  tiic;cle  with  a  isank 
and  not  a  bievola  in  qugstion.  Now,  do  ;on  aee, 
dear  ("C.  D.  It."),  I  have  found  "InvioU't" 
method  to  anawtr  proper);.  I  ride  a  front  ateerer 
m;ulf,  and  it  waa  on  going  down  bill  with  leg*  on 
ratt  that  the  ahakiog  of  pedali  beoama  moataa- 
nojiog.  Now,  "CD,  It.."  Ir;  and  diKover  a 
few  more  methodi  b;  next  week,  and  tor  the  fntore 
do  not  tc;  to  aniwer  quegtioas  abaut  wbiob  Jon 
know  nothing  at  all.  If,  inataad  of  waiting  for 
aomsooe  elaa  to  anawer  "  Medical  Coil,"  ;on  had 
done  10  youraelf,  it  woold  have  been  bottar.— 
U.  C.  S.  W.,  Cardiff. 

[.iGGOl.]— Differential  Bq nation.— In  looking 
■gain  at  chia  quar;  (luppoaiug  it  to  be  given  in 
good  faith,  and  that  tha  Unt  term  ii  a  miipiiot),  I 
Uiink  the  equation  muit  be  meant  for — 


thadOi 


Kiinion  that  it  that  wma  driven  *kipa  the  foali 
£sipeedot  a  fair  avenue  btejt^JL  itw 
'  haav;  on  repain  "  ;  and  IhaTenotvotl 
>leuurs  of  leeiog  a  praatieal  deligll  lor 
)7gaa,  air,  or  "  hydiaulica,"  even  on  pap< 
!    have   leen    Fiof.    Ajrtcn'a    electnc 

vhioh  I  fane;  wa*  not   altogatbav  «o 

'  C.  D.  B."  mult  be  a  ver;  yonng  mas,  to 
leliven  the  opinion  that "  iteam  oarriagia  woilt 


d'y_ 


[66680.]— Trioyole  Ped*la.— I  am  not  a  me- 
cfaanie.  bnt  ai  a  oycliit  think  then  ought  not  to  be 
mndi  difflDolt;  in  eurinK  the  IMilt  in  tbi*  oom- 
■pondent'i  mMhine.  Wh;  not  try  a  neat  iron 
waiher  filed  to  a  proper  thit^nan,  an  ai  ju*t  to 
allow  nf&d«nt  pla;  to  the  pedal  t  In  m;  own 
machine  I  *top  all  rattling  I^  uiing  thin  leather 
waahira  Inbrioatad  with  tallow,  thoagh  probabl; 
Omb  would  not  do  for  pMali,  the  tristioa 
beiog  too  great.  At  tM  iprlng  waaben,  I  know 
oollung  about  them,  and  fan  o;  that,  if  procurable, 
they  wonld  not  be  near  ao  efflcadoni  ai  a  pair  of 
plain  iron  one*. — Lithiux. 

[6GUT.]— Telephone  Byatem.— If  "T.  J."  ia 
jamHiar  with  incaudeeeant  lighting  on  the  multiple 
arc  ijitem,  he  will  find,  if  he  joini  np  a  tewtele- 
phonea  aeomding  to  diagram  thown  In  Ums  of  21th 
alL,  that  each  telephone  reoeive*  a  portion  of  the 
onitent  in  the  iboib  manner  aa  incaodeMent  lamp* 
do.    The  foUowiag  diagram*  n«7  enlighten  him  a 


where  in,  n,  and  r  are  aibitrai;  eonitant*.  Tbil 
ma;  be  proved  aa  f ollowa  :  Fint  conaider  ;  ai  COn- 
■tant,  and  diHerentiate  twice;  then    ^    —    2ma, 


he  natrietiou^MedDpon  them,"  with  aneviW 
■eliet  that  he  knowi  all  abont  It.  Let  me  iik  k^ 
hen,  how  it  oame  about  that  all  tha  early  inv^u 
if  iteam  eania^E*  gave  it  np  ai  a  bad  Job,  for  tta 
'  initituticn "  la  coeval  with  tha  ociitun,  ut 
^pt.  Dick  Trevithlck  wai  at  laait  aa  mnA  tf  i 
Tnini  *i  can  be  tonnd  nowadaTB.  I  mate 
i'nvithiok  became  thaia  ta  indl^ntalble  eridaa 
hatha  and  Vivian  Mnitmcted  a  atean  eaniaii 
rhich  aeteally  did  aome  good  work  (it  ii  (Dm- 
rated  in  Vol.  XXXn.  j>ega  607)  ;  bnt  Oiffd, 
a  France,  ^^^  Oliver  £vani.  In  AmencL  wm 
vtore  him  bv  abont  thir^  ;e«n.    Janiae, 


Stratford.     Some    of    the ..  — 

coompliihed  aa  much  a*  128  mllea  in  a  iaj, 
nd  a.  lAeam  drag  made  tor  Sir  C.  DiM 
Id  ton  from  Londoo  to  Brigjhtan  in  lAori 
Ihoun.  That  wai  in  1S33.  The  Editoi  of  fla 
\Itchanict'  Mngazi'ic,  writing  irL  hii  anmbM  ■■ 
fov.  3,  1B3Z,  laid:  " We  do  not  eipect  to ■* 
team  power  aver  applied  with  eoonomj  to  qdd 
ravellug  on  oommin  raada."  ITie  foUomg  mc 
kw  a  great  development  of  (team  meeha^  «Ui 
aaUydidin  their  way  work  verr  wall;  botial* 
eonom;— ah!  thit  ia  iuit  it.  BeulMm,  ialfe 
'  iCInAmatiei  of  Uachinary  **  (Eeooedj**  taai^ 
p.  £36)  laya :    "  We  hare  the  fnMm  d 


Now 


u  oonitant,  than 


.    Mul- 


tiply thia  fa;  a,  and  subtiaot  one  raault  from  the 
other,  and  we  get  the  original  equation.  I  am 
rather  curious  to  know  bow  inch  in  equation  can 
havaariaen.  Perhaps"  H.  II."  would  lay  whether 
it  ii  from  aome  geomattioal  oooatraotion. — 
M.I.C,i:.,  Bath. 

__   .       .    .   quart  of  naw 

,  a  amall  piece  of  rennet  (juioe  of  calvee' 
maw},  allow  to  atand  and  get  cool,  Thau  add  two 
tablcapoonfnii  of  brandy,  a  little  nutmeg,  a  layer 
of  white  lagar ;  laatly,  a  layer  of  Devonahire 
cream,  Foi teetotallcra  the  brandy  need  not  be 
added. — A  DtTVONEiiiBB  Gjel. 

[SeGl7.]-Stained  Skin  from  Wearlnr  Black 

StookinKa,— Tr;  a  little  vinegar  or  a  weak  aolu- 

tioD  of  oxalic  acid  about  the  atreogth  of  vinegar. 

'    Hmae  afterwarda  with  hard  water.     Should  there 

be  any   ronghnaaa   of  tha    akin,  nie  vaseline 


a  teveriahly  t«ken  np  again  within  the  laat  Im 
ean,  but  the  aolutton*  of  which  nem  dooMi 
»  eternal  inoompletaneaa,  for  thejr  aie  Hit 
ontradiotor;.  It  ii  dedred  to  make  *i)iiMfliii| 
rhich  ahall  be  a  machine,  bat  in  whiA  at  w 
*iae  time  the  ipecial  charaoteriitie  of  the : 


pairing  of  a 


rial  charaoteriitie  of  the  maAH^ 
lenta,  may  be  dlareganlad."  Tt 
I  can  be  loeoeiafnl  on  acommoanal 


jileia  it  baa  tbiak  rubtter  ti 


oaohei   altogethi 

Inma;,    Hineock,     Heatw, 

11    tnad     hard     duriiw 


r  eUttiewML 
Uiep  "  elMii^' 


iage  a*  a  bad  job.     We  have    th«dr    _. . 
na  ow,  ot  oonrie,  anperioc  intalligene^  (O^ 


light  bvlhi**  tine  tomake'a 


t  might  be 


granite  or  flinta.    I  thoDgbt,  howevw, 
u  well  to  call  attention  to  the  fed  Oit 


HE  TURN  WIHE 

fill 


In  diagram  No.  I  a  return  win  ii  ahown,  and,  of 

' —  •— '"ng-in  wires  an  neoetiarj  in  thj* 

D  diagram  No.  2  earth  is  inbstl- 


[6G620.]-Bteam-OarrUvaa,— Abont  four  oi 
-~  yean  ago  a  ateam  tiic;cle  wai  made  by  a 


gantl 


nadFarkyna(ofWoolwieb,  I  believe). 


and  exhibited  at  the  Stanle;  Show  at  HolliDm  Town 
Hall,  Loudon.  The  coat  waa  to  be  £40  each  machine. 
The  flrs  was  fad  with  methylated  apirit,  which  was 
tnmed  into  ga*  and  burned  in  tha  furnace.  The 
machine  seemed  to  aniwar  ever;  expectation.  Bnt 
before  any  orders  were  taken,  a  friandl;  test  one 
was  tried  before  Ur.  rartridge  at  the  Court  of 
WoolwlahorQreenwieh,  and  it  wa*  decided  that 
the  machine  oame  within  tha  Acts  relating  to  road 
loeomcliTaa,  one  clause  of  which,  in  additioa  to 
thoee  enamented  by  other  corrsapondenta,  ia  that 
the  tiree  muit  not  be  of  a  leu  width  than  12in. 
Sinoe  the  above  decision  nothing  hai  been  heard  ot 
the  machine,  and  it  would  be  tooliih  to  attempt  to 
build  one  with  the  intention  ot  running  it  on  tha 
public  road  to  any  advantage.  Siaes  writing  the 
above,  I  see  that  a  deacription  of  the  abnve  tricvda 
i*  publiabed  in  the  "  E.  M,,"  Vol.  XXXVI.  pain 
163.-F,  Smtth, 

(6UC3().]  — atewn-Oarrlare.— Tbil  queation  of  a 
stMrn-propalled  vehicle  aeema  to  bs  penunial ;  but 
it  ii,   so  far  ai  the  public  roads  are       ~ 


-  ,1  matter  of  fact,  neMJyeraiyetmceliableeAi^ 
1  oonuecticn  with  them  was  thrashed  oat  haU  a 
entniy  ago.  There  are  plen^  of  good  dedgnilai 
team  earriagea  in  eail;  volnmea  S  the  Esoml 
Iechahic  ;  butiWheSier  or  not  the  "  reibrictlaM'' 
ipon  their  nse  an  nnfair  and  nnjuat,  I  eeamte 
ave  a  MintiUa  of  an  Idea  that  they  will  nevwte- 
ome  an  "  initltntion  "  nnlen  tfiey  run  on  tails, 
^hose   are  the  only  "effidant    and    satiiticlaq 


— N03 


Doi. 


[66622.]  —  XJghtning  Oondnotorw.  —  n* 
aeential  pointa  to  lie  attended  to  in  ereetintf  a 
ightnlng  eonduotor  a 


ontaet;  (2)  to  eee  that  the  sed 
od  ii  anmclently  large ;  (3)  to  b 
U  matalwork  abont  the  roof,  &c 


li  a  long  one,  it  will  save  expenee  by  only  mnning 
cne  wire,  and  putting  earth  on  at  each  telephone, 
aa  ihown  in  No.  2,  only  one  leading-in  wire  being 
necessary,  thii  being  soldered  on  to  the  line  wire, 
which  may  be  continucui  (without  break)  from  be- 
ginning to  end.  The  luMe**  ot  working  a  circuit 
m  thia  manlier  will  depend  on  the  earth  bsing  good 
at  awth  station.  With  thii  arrangement  I  find  that 
induotion  tram  other  wires  («ae&  »  telegraph  dr- 
oniti)  ia  somewhat  dimiuiahed.  Aleowheu  elaotric 
tramulons  bells  are  uwd  in  eonneetlon,  no  relayian 
lequired,  a*  would  be  the  cue  i(  joined  op  in  series  : 
maa  1/ a  ielapboae gaia  eat  at oiiw,  orthelinewin 
brMkt,  it  will  not  flop  tba  whnla  <dreait,  m  that 
Ua/tr  an  readilf  loealUad.  —R.  F.  S. 


steam  velocipadi 
parienCB  ol  tile  frequentei 

tion   with  steam    lauach  _ 

exprBHioD*  of  joy  and  welcome  as  regards  itaam 
carriages  on  pubUc  roada,     Tha  replies  on  p.  366 

'ag— the;    are    bd    ver;    inaooent.     One 

Sa;B  that  iveight,  heat,  and  amoks  an 
igauiH  •tMUn-enginea  tor  common  roada,  which 
lie  enongh  ;  but  ho  procceils  to  say  that  a  better 
ot  eonldbe  had  to  work  with  ga*^  air,  electricity, 
"even  bydraulios."  Tha  ''even  hydran- 
"  ^  rich.    The  Paikyns  steam  tricvde,  which 


I  to  obtain  good  autb 
sectional  area  ot  th* 
have  the  leada  ant 
Sic.,  in  metallic  esa> 
I  with  the  rod,  and  (4),  to  let  the  apex  cd  ths 
sme  oonsiat  of  one  or  more  abarp  poiati.  elevatsd 
rail  above  the  highest  poiDt  ol  the  building.  Ths 
rst  aud  third  of  these  easantiali  are  of  the  utmost 
nportance.  With  respect  to  the  first,  tha  rod 
honldbe  joined  to  a  good-sized  earth  pbte,  sad 
nnk  Id  dampaoil;  or,  if  a  stream  ia  avwlabls, 
apital  "  earth  "  may  be  made  by  carrying  aboet 
(Ht.  or  so  of  the  oonductor  along  the  ^tcum,  and 
lurying  it  in  the  luud  or  ctay.  In  caiea  when 
baTB  11  neither  manby  ground  nor  strram,  son* 
ngineen  racommrud  digKiog  a  trench— uy,  liVt. 
ing  and  ift.  deep,  and  layiug  the  end  ol  thscoo- 
inctor  along  the  b-nttom,  well  bedded  io  gii-eoks, 
hat  sabstance  awarding  a  large  nutaoe  cootail 
rith  tha  soil.  Too  mu^  cire  ciauot  ha  givanta 
btaining  good  cronnd  contact,  aiid;et  it  ii  a  poiat 
requentlj  negleoted  when  the  ersctiou  of  «•* 
luotors  IS  m  the  hands  of  uon -sdentib 
■ersonl.  In  man;  caM*  the  end  of  the  rod  k 
nerely  thrust  a  toot  or  ID  into  the  acouoiulalieorf 
oil,  l>iick-enda,  &c.,  at  the  toot  ot  a  cliimnay  or 
itfaar  erection— «n  arrangement  far  worse  thil 
uiAbb.  Tte  i1b».^  at  the  conductor  ia  immatsm^ 
ilUiffiwN^  a»fa>tuLi<iSk*^AMriiunaL(^lid)  iM 
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flOffl  th<  btnked-iip  file  had  kooumolAlad  in  th« 
' —  ' — ''iK  tb*  Sandkj,  vxi  u  toon  m  ths  dampai 
on  MondAj  the  flra  at  onoa  tMgfta  tc 

—■ „ , d  poMiblj  tu  aoaidantal  ipuk  might 

bara  Bnd  tba  gM.  In  Uii*  oua,  It  wu  no  donbl 
tha  nmlt  of  gai  loiming  in  lome  poekst  or  bolloii 
in  the  Mttlng  notthoiouiUj  iwgpt  br  Uu  dnnght, 
A«  to  k  nmedjt,  th^  1*  tenil;  ponibls  to  ny  off- 
band— azMpt  Out  on  braaking  np  the  On  on  a 
fntaia  Honday  moinlng  I  voold  Bdnn  the  dampai 
to  ba  opaned  wida  lot  a  fair  miaiitaa  bafon  tba  fire 
It  knoetad  abont,  and  diKwn  forwaidi,  that  aend- 
ing  a  Tohime  o(  air  throof^  the  floaa,  whldi  would 
d^ana  and  dants  the  ita^nant  gaa.  In  a  boOac- 
flna  tha  OMidltloni  ara  -nrj  faTomabla  to  foimldg 
an  asplodve  ndxtnie.  AtaTlaTge  Lanoaihiie  boiler, 
irtian  mnob  aawdoat  wu  boint,  minn'  axploaioni 
woe  freqnent ;  anffldant  to  rarana  the  aianght 
tot  a  taaond,  and  blow  aot  Bame  Iiealy  on  ths  fire- 
Man,  If  ha  waa  in  the  way.  A*  with  ooaldiut  and 
flomdnat  in  a  BoDimlU,  if  the  partielM  ba  in  a  itate 
€i  dftiHOQ  osdj  fine  enough,  vi  oiploaion  a  eaail j 
fndudUa.— Iimou.. 

[S66S2.] — Amarloan  OrK^n.— It  your  ioBtra- 
BMot  ii  an  ordinary  American  organ,  oontaining 
one  row  of  3ft.  reeda  {aot  4tt.  dispaaoD,  aa  lEatad  in 
qoerjr),  tha  bellowa  ii  probably  too  rnalt  to  inpply 
rolBeimt  wind  for  an  additional  Mt  of  reads  and 
nb-haM.  A  inb-bam  woa^  require  extra  preunre 
of  air  to  make  the  raedi  adnid  proparly.  My  advioe 
toyoniathla:— If  oanTanient,  nil  your  pnaant  in- 
ibument,  and  bnild  one  of  a  sire  to  your  hking, 
and  not  waate  time  and  money  in  trying  to  aooom- 
pUahwbat  would  reault  in  apparent  faitoieg.  I 
may  add  that  yon  can  attach  a  vox  hnmana  with- 
ont  mnob  dlffl«olty.  Tbat  ia  reaMnable  enoogh. 
Hm  diapaaon  aet  ia  ot  Btt.  pitch,  and  not  itt. ,  aa  yoa 
have  ipadfiad.-  Q.  Fbthz. 

[56663.1— Blestrlo  Bell.— The  role  which  ia 
tinuJly  followed  in  winding  eloctro-magnata  iato 
wind  aa  much  wire  as  will  triple  the  diamatarof 
the  oore.  No.  28  might  do  with  an  increase  ot  ths 
batttiy  power  mentioned  ;  but  it  might  be  safer  to 
nae  a  ihioker  aiie— aay,  21  or  20  — and  your  two  cbUb 
will  have  a  better  ohanoe,  prorided  they  ara  not  too 


^56653.1— Blaetrio  B«U.  —  Yon  can  use  No. 
SSit  you  have  it  by  you;  but  No.  24  is  about  the 
iiw  geneially  uied.  There  ia  a  rule  for  getting 
tba  besteffeot  from  a  given  diameter  of  iron,  which 
Ii:  Uake  the  diameter  ot  Ihemagnet,  when  wound, 
three  timea  the  diameter  of  the  iron  core,  which  in 
yonr  ease  ia  lin.,  ao  that  your  magnets  whan 
wonndabonld  be  IJin.  in  diameter.  Yon  would 
leooire  about  2oz.  or  3oz.  to  each  lag  of  the  magnet. 

[S63M.1— Fortralture.—Tn  the  fint  place,  you 
dni't  gtre  long  enough  eapoadrss  in  the  room,  and 
oooiBquently  yonr  uegativea  are  nnder-eiposad ; 
tbat  ia  to  sav,  yon  gat  the  details  of  ths  dieai,  if  a 
.dark  one,  all  nght :  but  you  get  the  faoea,  which 
am  lighter,  too  dark  in  the  negative,  which  makea 
them  print  without  aniSdent  detail  in  the  print. 
Inanordinaiy  room  it  ia  almost  imposaiblB  to  take 
people  without  apeoial  hating  ananfiements ;  it 
requirea  at  leaat  an  hoor'a  expoanre  to  t^e  a  deoant 
piotura;  the  inside  of  a  church  takes  j!i'«A<iura, 
even  with  quick  ptatea.  Oot  ot  doors  your  mistake 
is  Jost  the  rerene:  yon  expose  too  long  without  the 
atop  i  it  might  be  ue  rigbt  eipoanre  with  a  Teiy 
tuaUatoti,  bat  without  a  stop  it  ia  tar  too  much, 
nnleaa  the  lena  is  extremely  ^ow.  You  ahonld 
tierer  take  picturea  without  a  atop  to  begin  with  : 
yon  won't  get  dear  picturea  under  any  clrcum- 
M  it  you  do  that ;  generally  tba  smalleat  stop 


with  25  leoonda  eipoanrs,  whtoh  is  the  mme  m 
given  by  Ur.  Millar  to  the  portrait  which  took  thi 
medal  at  the  late  axlilbition .  "  Camera  "  aaka  if  ■ 
ibject  taksa  longer  to  innpnaa  itaeit  upon  tbi 
.,. i-^__.  .__     T — notlntlM 


diffsrenee  between  a  portrait  i _  ... 

the  one  refiacts  light  tiom,  say,  38  square  feat  ol 
anrfaoe,  and  tha  other  from  3,600  square  leet.— 
B.Sa.,  Plymouth. 

[56665.1  —  Oork  FrAmaa.  —  I  should  ban 
tIkaQght  the  simple  plan  ot  boiling  ths  corka  a  littlf 
while  before  nsing  would  have  answered  your  pur- 
poas.    Have  yon  tried  this?— B.  A.  B.  Bevkxtt. 

166658.]— Boiler    Bn^mel.— There  i  .     . 
and  pans  eoatsd  inside  with  whits  enamel, 
will  see  them  at  any  iroomonger'e  ahop,  but  you 
will  hardly  be  able  to  do  tham  yourself.- Os. 


naiy  tools  for  biaat  are  naed  for  ebcmite ; 
slow  speed  ia  used  for  turning.— Wait. 

[66659.]  -OnttlnK  Bbonlta.- It  ia  Juat  poaatbb 
that  your  ebonite  is  adulterated  with  some  hard 
silidous  material,  and  that  takaa  the  edge  off  the 
tools.  Pure  ebonite  (vulcanite)  ihoUd  contain 
little  elie  but  rubber  and  sulphur,  and  is  tbi;  eaiily 
turned  and  cut  with  tools  gronnd  aa  far  hard  wood 
turning.—  Oe. 

[66659.]— Onttlnr  Bbonlta.-It  the  ebonite 
were  pure— i.e.,  only  mode  ot  mbber  and  aulphnr 
subjected  to  heat,  there  would  be  nothing  to  take 
oS  the  edge  of  the  tool ;  but  as  it  is,  ebonite,  like 
vuloaaiiea  rubber,  is  aeldom  made  withont  the 
addition  of  earthy  matter  to  reduoe  the  oosL  I 
heard  this  many  years  ago  as  to  the  vulcanised 
rubber  trade  ;  but  do  not  know  for  a  tact  that  it  is 
so  with  regard  to  vulcanite  or  ebonite.  Nothtas 
butregilDding  or  iharpeniagthetools  willdo.  Ju^ 
the  same  as  with  ebouy,  you  want  a  harder  steel 
tool,  and  frequent  applications  ot  the  stone.  In 
this  ease  (ebony)  it  u  baoanse  Nature  haa  socked 
upsilioious  matter  into  the  pores  of  the  wood.— 
B.  S.T. 


la  not  at  all  t 


1  small.     Your  remsxk  that  yi 


the  gioupa^ tolerably  (Why  only  "tolerably"?) 
wall,  eipoauiK  eight  to  ten  aeoonds  witii  the  atop, 
•hows  that  Ihal  is  somewhere  about  the  right  ei- 
pomre.  It  is  not  very,  easy  to  gat  good  portraits 
with  a  view  lens :  it  you  had  a  porlratl  lens,  a  good 
many  of  yoni  difBcDlties  would  be  removed.  I  have 
not  tried  the  '>  Uianium  "  plates.  I  woold  advise 
yoD  to  try  Marion'a,  which  I  can  answer  tor,  and  a 
Mmaal  of  bis  boek  wouM  help  yon  enormously.- 
B.  A.  R.  BBtRin',  Walton  Bbnor  Lodge,  Oxloid. 
[5fl6M.]  —  Portraiture.  —  As  I  have  gone 
throng  Hm  aams  annoyanea  as  "  C^sra,"  1 
eu  svmpatbiBa  with  him.  To  get  a  good  por- 
trait ID  an  ordinary  room  with  a  1-pIste  land- 
»tapa  lana  be  will  require  to  get  a  aitter  pos- 
isaaed  of  exbaotdinary  steadiness  and  patience. 
Aooording  to  Burton's  table  ot  oompaiatiTe  ei- 
poanret  a  lens  and  atop  (-^\    whtoh  takes  five 

aeoonds  expoam«  tor  an  open  landscape  require*  16 

nunnte*  in  an  ordinary  room.    1  also  obserre  that 

hia  ntia  between  portraiti  ont  of  doora  and  in  an 

ordinatyroamiaaa  lto30;BoIt  "Camera"  geta 

a  good  pcrtnit  ont  of  doors  with  30  seoonda  expo- 

mn  be  will  require  16  minutes  inside.    Hyown 

aQMrtaoM^  ^wamr,  i«  that  food  portraits  aimot 

i;tmtmma»iui^eap»  hm*  in  tbahonae  ;  but, 

Jmra^  Omt  Xt.  Aiwttnmg  and  Mr.  UUlaz  hid 

^fotadodrma^kabJjmeU  with  »  portrait  tens  of 

^.  'ptxtaze,  Ipnmi«Hl  one  and  git  flue  Mult* 


[66660.1-BoUpBeB  of  Small  Sand  of  24h. 
Olook.—3lartingat24h.  or  zero,  where  the  flngeis 
are  only  in  conjuaotion  at  the  exact  hour,  we  find 
that  the  mioate  flager,  in  overtaking  the  hour 
finger  between  the  boors  I  and  2  makes  Ig^  dr- 
Cuits;  therefore  the  fingers  are  in  coniuncticn 
between  the  hour*  1  and  'i  at  the  time  of  1  ^  of  the 
clock ;  between  the  hours  2  and  3  the  time  would  be 


bender,  the  same  as  blacksmiths ^ 

wheel  tyres,  or  hot  by  gently  tapping  It  OTCC  the 
beak  of  an  anviL— F.  Smtth. 


you  Boay  easily  prevent  crippling  by  filling  the  tube 
with  diy  sand  well  lammed  in,  drive  into  the  ends 
of  the  pipe  a  oouple  ot  wood  plugs  to  keep  tha  aand 
in,  and  at  the  proper  heat  yoa  oan  bend  the  pipe 
to  any  curve  you  want.  Five  minutes  with  a  piao- 
tical  man  would  show  you  more  than  pages  of 
letterpress .— IwnoTA. 

[56666.]— ValTB-a«ar.— It  your  new  plan  gives 
an  admission  ot  steam  equal  to  30  per  oent.  c3  tlie 
■troke,  it  would  be  applraahle  for  many  porpoaea. 
A  tew  years  ilnca  an  engine  waa  inventad  uid 
brought  mto  notioe  whii^  ud  no  slide-valve  at  all, 
the  piston  acting  as  the  distributor  of  alaam.  Snoh 
was  "  King's  Valveleas  Engine,"  as  it  waa  tazoMd. 
In  that  eugine  I  do  not  tbmk  an  admissloa  of  SO 
per  cent,  waa  poatible.  I  am,  of  course,  speaidng 
[rom  memory  solely,  and  withont  reference  to  any 
description  trf  the  engine.  Then,  again,  wa  have 
the  "Edwards"  engine,  which  hid  no  slide,  the 
piston  controlling  the  ateam  entirely,  whilst  I  my- 
■elt  designed  an  engine  which  was  made  by  an 
iogcnioua  Yankee  friend  for  his  own  nae,  in  which 
the  piston  controlled  the  ateam.  In  that  case  the 
■team  admission  oould  be  made  equal  to  any  frac- 
tion, or  the  entire  stroke,  hut  waa  a  fixed  quantity. 
In  an  engiue  of  ordinary  oonstraotion  the  iteam 
admission  is  suffideDt  for  many  pnrpoaea.  Bnt 
whilst  cutting  away  the  slide-valve  doaa  yonr  plan 
give  nther  lead  to  the  admissioo  ot  the  eqnivuest 
to  ineida  lap  compreasion  ?  It  not,  the  meat  eaaen- 
"il  points  have  yet  to  be  dealt  with  for  oommardal 

ginai.  Theeut-off of  "ordinary"  sn^neamay 
rtionia  j,  m 


the  properties  he  requirea.  We  have  used  them 
tot   many  years  for  all  our  lathea  and  drUl^ 

ron^nsasa,  andwilliticktoaiiy^mi.  'Ve  Wvi 
■ome  aoniU  and  other  chacki,  bou^\  tor  driffisf 
bat  tho  only  oneot  any  iinui)iQil'ua«\a^«"'UH 


hiant,"  of  wUeli  w*  hara  abotrt  U  fa  so^^ 
aily  nae;   any  of    tham  wOl    hold  a  lia.  M 
rmly  for  tha  hnviaat  eat  tha  diiU  win  *i& 
-T.  P. 
[66668.)— Powarfol  ] 

I  soon  as  the  aolntiaat  doea,  aiod  enaiaaqntlyli 
icre  solution  there  ia,  tha  Umger  tha  battary  ifl 
Hp  wooing.  If  you  want  a  aboog  battafftt 
ahcct  time,  nae  large  ^atea  of  Za  aad  0  k  |» 
ntlon  to  the  quanUty  of  solntian.  If  yoa  OMt 
aa  power,  laabng  foe  a  longs  tima,  nae  ndk 
latea  and  more  aolatlon.— B.  A.  R.  BsaxK. 

1.]— PowMfni  .BloluroBMtto  BatMcy.^ 
zomolar  for  a  aewing  maohina  <aM«  ft 
ly  work  with  four  Fnlln'a  sella.  The  bartjN 
■scribe  will  require  nx  oalla  ol  a  baakn^  . 
Lttary,  having  carbna  plitoa  not  lea  tbantkir  ' 
-  ,  and  dne  about  6(n.  by  Sin.,  tor  whU  ]■  ' 


A  Oron's  baltNyli 


not  (ultad  lor  dilvipg  stato 

otors,**  the  Internal  taslBtaneati  too  kuL  Tiri' 
ill  get  a  betlar  nanU  from  4  qoait  dBsM  lift» ' 
ala battariaa,  and  bynslngTiouv^'ssalatkaiii' 
n  malM  tham  last  three  ot  four  honn.  U  Ml 
kve  room,  I  should  pot  lix  oella  in,  aad  BSklli 
Us  aa  la^  aa  pOMible.  Ton  will  notpt^' 
It  of  six  eaiboms  and  foor  ainoa  ia  ibm  e^  ■ 
ere  la  too  much  local  aotiim.  which  coly  bsdl^ 
e  cell  and  doaa  no  good.  Ton  cannot  dcMk 
an  two  carbons  ana  one  line  in  eadi  call ;  It  JM 
ily  want  tlie  battery  for  a  ahort  time  yoa  M 
ake  your  oell*  Mnallet.    As  the  conod  it^ 

I  the  obemioal  action  between  the  line  aalM 
[uids  In  the  Bell,  ths  amount  ot  liquid  tcqrial 
ust  depend  on  the  time  the  oell  is  reqaiisl  k 
grk  ;  nis  oan  aaaOy  ba  found  ont  by  a  fs 

em  to  difletentltoighta,  and  notice  how  kai 

II  lasts.- Wait. 
[6 667 1.]— Porous  Oella.- 1  once  oleanid  M 
iroui  oeits  by  buruiog  them  iu  a  olsar  oo~ 
ley  must  be  well  dned,  and  gtadually  hi 

[666T3.]-]CMhanlaa.  — I  think  a  !._ 
idly  naetasary ;  but  if  not  quite  cleatjlssas  nw  . 
met  a  ttiangnlai  pyramid  ABOD,  aad  M' 
QBSbe  the  loreeaatABOandDnipaatii^- 
it  f  —  distance  of  centre  fton  BOD,  aiidMtB 
itance  of  A  from  the  same:  then  webaTaatsM 
(P  +  Q-<-R  +  8)  =  APlbDtPU  proportiart 
UGD  =  jtBCD,  say,  .-.3  (P  +  Q +  &•«->)• 
I.  BOD  •=  ix  volume,  and  ainoe  the  wlia 
d  i  are  constant,  wesee  Uiat  thaoantiaiss^ 
itant  from  the  uree  faces,  and  la,  tbaiataV^ 
ntia  of  tba  inamibad  orone  of  thaeoaribadHMa 
tbe  femes  all  aet  In  the  aam«  dirsatioB,il«lllt 
B  centre  of  the  inaoiibed  ^here;  if  not,  tMrt 


keapalld#i 
ritb^iDtVBMi 


ig  point  and  put  Into  the  bottlaa  hoi ;  flil  thw 
rut  up  to  tha  corks ;  use  good  oork*,  andlbsa# 
e  enda  of  the  bottles  in  melted  rMln  ;  if  tte* 
perfeoUy exduded the  Joioe  wiU  kea  '  '" 
>a  can  warm  tha  bottles  up  first  with 
Ob. 

[566T6.] -Lemon  Joloa.— Heat  tba  Joga  k 
r  Fabr.,  filter  It,  and  set  It  aside  ih  bottMfiU 
(he  brim,  and  coded  and  aaaled  ao  aa  to  uuiMl 
a  adtnissi^Tn  of  air.  The  trade  nana  lAtt  ii  ^ 
rreotly  oallad  liquid  (ol^oiona  and  Qniiiiall 
'MtioK  of  sulphniona  anhydride),  aboat  balta 
nee  to  a  gallon  ;  but  it  is  not  qitfta  aa"-*"*-~ 
acDOnnt  of  the  slight  taate  it  impart*. 
id  ia  not  op«m  to  this  objecUoo,  but  ia 


BT,  119, 


er  rrooni 
l,F<>plat. 


nildec,  and  cock  tig^itly  with  a  phtg  lit  iiiilM 
loL   Into  a  Mn  plaoe  a  lajec  of  hsy  oc  Mnw^ 

right,  pour  into  tba  pan  cold  watar  luttl  ttt 
ttisa  areimmetMd  to. a  tonrth  of  Iheithei^ 
dpntontbelid.  Plaoe  near  a  Bra  nntilltewalK 
Domea  hot,  then  over  the  fire  nntU  tba  WBlv  kl^ 
nUnna  tha  boiling  for  half  an  honr,  itaaia  !■■ 
>  fire  and  aUow  to  tool,  but  MtAoait  maavuvda 
I.  Wban^iffcoUtakoontthabottlwa^alfc 
ight  bam  off  the  looae  Slamenta  and  anir  V 
luad  sealing  wax,  beeswax,  otpanfib  nafltfel 
wliaqT^  •     --^      -*^  -       - 

ly  TS  i^"i 


otpanfln  nafltfei 

ad&MtloMhav* 
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OH  71X190  AHO  SETTIVa  DU 
HOHDS  f  OR  CUTTIKG  AHD  OTflEl 
TOOLS. 

By  F.  H.  Weweam. 

ABOUT  fort;  jMra  Ago  I  pnrohaHd  fcou 
a  respectable  tool  shop  ■  piooe  o 
dioinoncl,  Mt  apparentlj  quit«  Monrdy  in  i 
■teel  holder  mtn  handle,  and  which  waiBoIi 
Cor  a  turning  tool  or  grareT  for  re-tonchini 
hard  iteel  engraver's  plat««.  This  tool 
unfortonately,  soon  came  to  grief.  I  r» 
gnired  it  for  taniing  gl&si ;  but  after  a  fe« 
oonra'  nw  out  oame  the  diamond,  and,  atte) 
ft  long  March  down  on  all-fonra,  I  did  no 
tooowd  in  floding  it.  I  then  looked  to  t^ 
imy  in  whioh  it  nad  been  set.  A  pieoe  o: 
atael  wire  had  been  drilled  up  with  a  boll 
Urge  enough  to  admit  the  fra^ent ;  a  aidt 
hole  had  been  made  below  the  atose  u 
avent,  for  preventing  it  from  being  drirei 
out  by  the  mlTer  lolder  and  borax  med  foi 
the  purpose  of  noldnring  it  in  iJaoe.  ^ 
fhin  edge  of  the  socket,  or  hole  m  the  steel, 
had  been  eompresaed  ao  as  slightly  to  gri[ 
the  diamond;  but  a  microsoope  examinatioi 
■hawed  tliat  the  solder  had  avoided  and 
fuled  to  leach  the  diamond  (for  which,  ol 
ooniae,  it  had  no  affinity),  and  this  had 
bom  imbedded  only  in  the  hardened  borai 
flux.  After  this  costly  bit  of  experience,  1 
determined  not  to  let  snoh  an  accident  ocoui 
■gain ;  and  as  cirounutances  in  the  way  ol 
btiiineas  Bfl«rw»rda  required  me  frequently 
to  make  use  of  diamond  tools  for  varioui 
purposes,  I  in  future  always  set  them  with 
m^  own  hand*.  I  haTa  mounted  nnmben 
without  any  failure. 

First  reverting  to  the  usual  practice. 
HoU'utilitarian  or  vanity  jewels  are  set  by 
iJaoing  them  in  a  cavity  to  fit,  and  drawing 
and  buroishing  the  metal  partly  ever  them. 
Olasiers*  diamonds  ate  set  much  in  the  tame 
way;  but  aa  these  are  not  for  display,  the 
abmet  mav  be  nearly  covered  np  by  the 
metal.     Having  selected  the 

- 9  edge  of  the  natural  ci^stal, 

and  ooniidared  its  best  outward  potibon,  a 
■hallow  hole  is  drilled  in  the  end  of  a  stout 
pieoe  of  soft  brass  wire,  and  then,  by  means 
•f  small  ehisela  and  graven,  the  hole  is 
■oocqwd  out  to  fit  the  diamond.  This  is  then 
picaaed  ti^Uy  down  in  its  bed,  and  by 
means  of  small  drifts  and  punches  the  mehu 
abore  is  overlapped  and  driven  down,  filing 
off  all  exterior  surplus  during  the  operatiou ; 
anaugh  of  the  wire  oontaining  the  set 
diamond  is  now  out  off  and  filed  a  little 
taper,  so  at  to  be  driven  tight  into  the  hole 
in  the  swivel-blook.  I  have  teen  large 
pieoea  of  black  diamond  or  oarbonado 
monated  in  this  manner  in  the  ends  of  toft 
■teel  rods  lin.  in  diameter;  to  do  it  well  re- 
quires much  oare  and  patience. 

In  Young's  machine,  for  redresting  or 
"^cracking"  the  face  of  millstones,  the 
pieces  of  "  carbonado"  of  any  size  were 
held  aa  follows :  On  the  cotter  spindle 
(which  rotated  with  great  velocity)  was  fixed 
a  stout  copper  flange  with  a  deep  socket. 
Another  "■"'!"■  fiange  was  advanced  against 
this  by  means  of  a  nut  screwing  on  to  the 

ridle.  The  diamond  was  placed  between 
two  fianges  with  oae  of  its  comers  pro- 
jeoting  just  beyond  the  peripheries,  and 
grippM    very  securely   by  screwing   them 


L 


for  turning  tooU  in  a  speedy  and  secure 
manner  without  using  the  blowpipe  flame 
and  solder  is  shown  by  Fig.  1 ;  a  is  the  piece 
of  diamond  placed  in  a  shallow  hole  dnlled 
in  the  end  of  a  copper,  soft  brass, 
steel  wire ;  i  is  a  hardraied  steel  plug  having 
a  bell -shaped  socket;  if  this  isrotatea  rapidly 


•*  f. 


n  the  lathe,  and  the  end  ol 


bof 


-lapping 
t  idtabl 


>he  dead  cen&e,  with  a  drop 
lolding  the  wire  so  as  not  to  turn,  the  metal 
N^  be  oompressed  and  burnished  round  to 
ts  to  embraoe  ell  the  ti^nlarities  of  the 
liamond,  which  at  length,  if  the  spinning  -* 
xintinned  long  enough,  will  become  con 
iletely  buried,  particularly  if  the  centre  is 
vithdrawn  and  the  wire  oscillated  by  band 
iresture  for  a  sort  time  in  the  hard  steel 
ockeL  In  thia  case  a  touch  on  the  grind- 
itone  will  lay  bare  the  end  of  the  diamond 
'eady  for  nse. 

For  very  small  fragments  of  diamond  the 
loldering  prooess  is  the  mast  expeditious 
ind  easy,  and,  if  managed  properly,  is  per- 
eotly  secure.  I  have  some  doubts  whether 
ai^  diamonds  or  fnwmeuts  about  the  sise 
if  a  peppercorn  would  stand  the  sudden  ap- 
)lication  of  the  heat  of  the  blowpipe  flame 
rithont  the  risk  of  cracking,  I  have  been 
cformed  by  a  friend  who- has  visited  the 
!!ape  diggings,  that  these  diamonds  often 
rack  spontaneously  from  the  warmth 
if  the  pocket  soon  uter  removal  from  their 
lative  bed,  thus  lometimes  reducing  them 
o  one-tenUi  of  their  former  v^ue.  In  order 
o  avoid  this  risk,  the  diggws  keep  their 
srgest  diamonds  in  a  bottle  of  oil,  and  tuck 
hem  dry  before  showing  them  to  a  pur- 
haser;  bnt  small  diamonds  and  fragments 
b  not  split,  nor  is  their  quality  or  hardness 
D  aay  way  impaired  by  sn  ordinary  blow- 
pipe heat,  and  I  always  prefer  to  hx  them 
ly  soldering,  as  it  take*  but  a  few  minutes 
o  do.  I  tMce  a  pieoe  of  stout  copper  wire 
rom  ^in.,  more  or  less,  in  diameter,  accord' 
ug  to  sample  of  fragment ;  with  a  fine  san 

split  the  end  of  tms  wire,  and  open  it  out 
3  the  way  shown  by  Fig.  2.    The  fragment 


end  trimmed  off  on  the  grindstone,  so  that 
the  diamond  may  project  sufBdently  for  use. 
This  method  is  the  most  expeditious,  and 
answers  well  for  light  glass- turning,  such 
as  tmeing  np  small  lenses,  whioh  is  bnt  a 
scraping  process ;  but  the  oopper  it  so  soft 
that  witit  neavy  work  it  is  apt  to  bend,  un- 
less the  end  containing  the  almond  is  cut 
short  off  and  driven  tight  into  a  drilled  steel 
socket  or  htdder ;  this  makes  but  a  clumsy 
tool. 

A  better  way  of  mounting  in  an  tmyield- 
in^ holder  of  steel  is  as  follows:  Fold  a 
stnp  of  platinum  foil  tight  round  the  dia- 
mond, pressing  it  down  in  every  port,  or  else 
wind  close  a  fine  platinum  wire  over  it  in  ^ 
directions.  Now  drill  and  btoaoh  out  a 
hole  in  the  end  of  a  steel  wire  thick  enough 
to  contain  the  wrapped  stone,  to  be  pressed 
in  tightly,  bearing  in  mind  the  end  of  the 
stone  that  is  to  be  outwards.  If  the  silver 
solder  is  now  run  in,  it  will  enfirdy  All  the 


f  diamond  with  itsselectededge  outwards, 
I  then  plaoed  m  the  iork  of  the  wire,  and 
lie  prongs  are  squeezed  hard  together  with 
liers,  and  the  diamond  is  thus  imbedded  in 
le  soft  oopper;  the  wire  must  be  ^pped 
ad  twisted  round  in  various  directions,  so 
I  to  burnish  and  close  up  the  slit.    This  is 


ce  between  the  bore  of  the  socket  and 
tbe  platinum  casing  of  the  diamond,  which 
will  be  held  as  securely  as  possible; 
but,  as  this  has  been  buried  by  the  opera- 
tion, the  overlaying  metal  must  be  cleared 
off  on  the  grindstone,  so  as  to  lay,  bare 
enough  of  the  end  for  use.  ^T!^"^ 

The  amorphcua  "  carbonado,"  or  black 
diamond  is  very  efficient  for  turning  glais, 
fadng  stone,  and  for  rock  drills ;  out,  for 
keen  cutting  tools,  I  decidedly  prefer  the 
larger  pieces  of  bort,  or  fragments  of  the 
oryetalune  or  gem  diamond.  Properly 
stuped  splinters  may  sometimes  be  selected 
to  suit  a  partienlar  purpose ;  but,  of  course, 
this  isallohanoe.  For  a  correct  system  of 
using  diamond  for  cutting,  graving,  or 
tumug  tools,  the  pieces  must  be  worked  to 
definite  and  suitable  forms. 

If  a  piece  of  diamond,  mounted  in  the 
wav  that  I  have  last  described,  is  held  short, 
and  ve^  stiffiy,  in  a  wire  chuck,  running  in 
a  small  quiuc-speed  lathe,  and  another 
mounted  fragmeut  is  pressed  against  it,  the 
revolving  diamond  can  be  turned  to  a  de- 
sired shape  by  attrition,  in  whioh  the  rub- 
bing diamond  suffers  an  almost  equal  loss. 
The  dust  fiies  off  with  a  harsh  squeaking 
noise,  that  may  be  expressed  as  "setting 
one's  teeth  on  edge."  With  care,  the  re- 
volving stone  may  be  brought  to  a  needle 
Sint,  useful  for  marking,  or  a  tool  (.ot  a. 
n^^K  (ai^aif,  \raS.  "Otisa  Vstoi.  Sa.  -cni>siA- 
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■hftTings  of  metal  axe  required  to  be  taken 
off;  bntif  a  diainoDd  tool  of  this  couicEiI 
form  is  held  in  the  vice  hj  its  settings,  and 
ft  piece  of  Eteel  vith  a  notch  in  which 
the  point  is  entered  is  tapped  smartly, 
it  will  be  broken  off  in  a  slop- 
ing diiectioD,  as  shown  in  Fig.  3, 
by  dotted  line  a.  This,  used  as  a 
Kiarei  will  take  shaving  off  a  surface  of 
hard  steel ;  bat  for  turning  tools  on  hard 
steel  and  other  metals  it  is  an  unsatisfactory 
practice  to  depend  upon  splinters  mounted 
andheldradiallyagainstthework.  Frequent 
fractures  will  occur,  oausing  vexation  and 
delay,  and  a  prejudice  agaust  this  really 
tuefnl  workshop  tool.  The  wire  containing 
the  diamond  should  be  held  in  a  simple  tod 
bolder  of  this  form,  a  (Fig.  4)  is  a  bar  of 
.steel  bent  at  the  end  to  an  angle  as  shown, 
tlicough  this  is  drilled  a  hole  in  which  the 
■teel8t«m&  of  the  tool  just  fits,  a  saw  cut  is 
then  made  as  far  as  c,  so  as  to  split  the  end 
.  of  the  bar,  a  side  screw  is  tapped  into  the  off 
half  of  the  split  foi  the  purpose  of  giippiug 
the  stem  very  firmly.  Tbe  diamond  held 
this  way  will  have  ^most  tiie  strength  of  a 
vteel  tnrning  tool,  with  the  great  advantage 
of  retaining  an  ever-enduring  keen  catting 
•dge — at  least,  as  far  as  I  have  seen ;  but 
■braid  a  ontting  edge  require  to  be  renewed 
.  or  altered,  this  may  be  done  by  holding  the 
dtqong  facet  at  tbeapezofthe  cone,  against 
a  pieoe  of  "carbonado"  chucked  m  the 
latne,  which  serves  as  a  grindstone.  This  will 
be  apt  to  make  the  cutting  facet  somewhat 
Jiollow ;  which,  however,  ia  no  disadvantage. 
I  have  worked  with  diamond  tools  for 
yean  consecutively,  and  the  above  method  of 
setting  and  using  them  has  been  from  my 
own  practice ;  but  this  is,  perhaps,  but  a 
fragment  of  whatis  known  concemiug  them. 
The  limit  to  the  use  of  diamonds  does  not  so 
mnoh  depend  upon  their  practicable  applica- 
tion, as  the  intolerable  deamesa  of  the 
material.  If  it  were  not  for  this  drawback, 
I  have  no  doubt  that,  for  their  hardness  and 
BvarlaetingenduTanoe,  large  milling  machines 
wonld  be  provided  with  numerous  diamond 
teeth  that  would  shape  and  dress  off  all  kinds 
of  stone  work  with  creat  rapidity,  instead  of 
their  ap^cation  being  limited  to  the  patent 
rook-bormg  machines  now  in  use. 


TEE  IITXSVATZOVAL IVTEHTIORS 

EXHIBITIOH.-V. 
BaJlwar   Pla&t,   &o. 

rths  preface  to  Gionp  V.,  Cspt.  Douglas 
Qslton  Bays  that  "the  gxadnal  improvs- 
meata  which  have  taken  place  in  the  last  twenty- 
fiva  ysars  ia  tbs  comfort  of  railway  Eaniagea 
SIS  traoaable  to  tiis  competition  fitt  tkreugh 
traffic  of  the  main  lines  of  railway.  Those  lines 
where  oompetitian  ia  absent  are  often  treated  to 
scant  accommodation,  and  to  antiquated  car- 
riages." Unquestionably  this  statement  ia  true 
in  tliB  main  ;  but  we  think  we  could  point  to 
-some  notoiioua  instonoea  in  which  competition 
seems  to  have  settled  down  into  a  stmgBls  to 
discover  what  sort  of  dirty,  badly-lightea  car- 
riage the  traTellicg  public  wsH  put  up  with. 
'One  would  have  expected  that  some  of  tbs  more 
fatwprising    railway   companiss    would    have 


exhibited  models, 
ing  stock  st  this  exhibitiam  ;  but  with 
the  exception  of  the  Sonth-Eoitem  Bailway 
Company  none  of  then  oie  repieaented,  for  the 
compovnd  locomotive^  which  forma  so  prominent 
an  wiect  in  Uie  Middle  Court,  is  exhibited  by  Mr. 
F.  W.  Webb.  The  S.BJL,  as  stated  last  week, 
ediibit  a  goods  waggon  and  a  coal  truck,  con- 
structed for  running  at  high  speed.  ThAe  have 
axles  and  wheels  similiir  to  those  used  for 
ooachea,  rubber  buffer  and  draw  ^rings,  scraw 
oonpling,  and  safety  cbaios.  Hr.  Webb's  engine, 
whioh  has  been  described  as  a  monatei  and  a 
mammoth,   is  really   carried  on  driving  wheels 

a  6ft.  Sin.  in  diameter,  while  the  length  over 
IT  frames  ia  a  little  more  than  27ft.  Itlooka 
large  because  tbe  visitor  views  it  from  a  novel 
position,  so  far  ss  locomotives  and  spectators  ore 
'    '■--'■  lo  the  expert  it  conveys  the  idea 


npoctness  and  power.  The  high- pressure 
lers,  llin.  in  diameter  by  24in.  stroke,  are 
L  outside  the  frames,  and  drive  the  trailing 
8.  Tbe  exhaust  ateamfrom  these  cyliaderr 
by  pipes  inside  the  smoke  box  to  tbe  valve- 

ot  the  low-prcBBure  cylinder,  SUin.  in 
tar  by  24in.  stroke,  wbiob  is  placed  between 
unes  beneath  the  smoke  box,  and  drives 
in  which  a  crank  has  been  formed  in 
nlic  forging  press  (one  of  these  axles 
own  in  tbe  rough).  The  exhaust  stesm 
tbe  bigh-preasme  cylinders  is  purposely 
a  long  distance  to  travel  before  roaching 
w-preesore  valve-chest  in  order  that  it  may 
^htlv  SDpeiheated.  A  relief  valve,  set  at 
IS  puced  on  one  ot  the  pipes  leading  to  the 
reSBore  chest,  so  as  to  licdt  tbe  preseure 

can  sccumulate  there.  It  may  be  doubted 
er  the  economy  obtained  by  the  expansion 
I  steam  in  two  cylindeis  will  cover  the 
coat  of  this  design ;   bat  there  are  other 

which  deserve  attention,  notably  the  large 
ig  Burlscea  provided  at  important  places, 

will  materi^y  reduce  wear  and  teu,  and 
:  the  compounds  more  economical  than 
IS  engines  at  tbe  ordinary  type.  The  use 
(h  and  low-pressure  cyhndors  also  sivea 
riving  wheels  without  employing  conpling- 

Up  to  Harcb  31st  last  one  of  tbe  earlier 
unds,  Ko.  301  Economist,  bad  averaged 
iles  per  day  for  312  days  ;  and  tbe  Dr^d- 
t,  which  represents  tbo  engine  exhibited, 
reraged  for  u9  days  2^1  milas.  In  fact,  all 
mponnds  have  been  engaged  in  doing  heavy 
r  work,  and  they  have  done  it  so  well  that 
introduction  will  leave  a  mark  on  looo- 
3  history.  The  engine  exhibited  stands  on 
's  steel  permtment  iray,  with  sleepers  of 
I  section,  cbuis  stamped  to  shape  ut.  dies, 
Ding  plates  between  the  chairs  and  sleepers. 
I  paper  soaked  in  tar  is  used  for  Imers, 
31  parts  are  firmly  riveted  together 
one  ot  Tweddell's  pratable  bydnmlio 
nes.  Oak  keys  are  used,  and  never  work 
beoause  tbe  wood  swells  and  fills  a  recess 
1  ehair,  and  also  because  the  laUer  is 
There  are  several  other  forms  of  per- 
il way  shown  in  either  this  Group  or 
.  III.  ;  but  Mr.  Webb's  exhibit  derives  its 
tanca  from  tbe  fsct  that  considerable 
is  of  it  are  in  use  on  the  London  and 
-Western  lUUvay.  The  Acaster  Patent 
ointCo.,  of  Sheffield,  show,  in  Group  IIL, 
;wo-iredge  and  three-wedge  plana  for  dis- 
ig    with    fiSh.plates.     Theee    wedffes   are 

with  grooves  to  prevent  them  shifting, 
I  tbs  best,  the.  three- wedffe,  the  tigktcoi^g 
is  drivsn  between  two  ower  pieces,  which 
espectively  against  the  head  and  the  flange 
a  rail.  Mr.  Eirkaldy's  test  gives  the 
:th  of  a  two-wedge  joint  as  60  per  cent,  of 
rength  of  the  rail;  but  a  tbree-wedge  is 

0  have  82  per  cent.,  and  to  weigh  only 
There  are  a  variety  of  impiorved  chairs 

isteniDgs,  and  several  lock-nut  ammge- 
whioh  deserve  notiae-    The  exhibits  of 

1  will  probably  prove  of  most  interest  to 
iblic,  so  tor  as  Group  V.  is  coneemed,  and 
lly  noticeable  amongst  them  is  the  West- 
ise,  which  b  here  fitted  up  with  the  corn- 
apparatus     for    working     a     bain    of 

caches.  The  16  biake  cylinders  are 
vertically  at  the  back,  and  each  is 
^d  with  its  triple  valve  and  auxiliary 
oir,  the  whole  set  being  so  arranged 
show  the  working  ot  tbe  brake  through  a 
if  the  length  mentioned,  or  through  a  pipe- 
.  of  400ft.  The  air- compressing  pump  and 
reservoir,  wbicb  is  geneiiJIy  cajned  under 
dtplate,  are  placed  at  one  end  of  the  line  ot 
itoa,  and  a  driver's  brake-valve  is  ereotsd 
invenient  position,  the  whole  representing 
urately  as  possible  the  actual  arrangemeots 
iuditii»is  ot  the  brake  as  applied  to  a  train. 
iBi|vesssd  air  is  forced  into  the  main  re- 
r  l^  the  pump,  and,  flowing  through  the 
's  brake-valve  and  main  pipe,  charges  the 
try  reservoirs  throughout  the  train  until 
'esaure  is  uniform  throughout.  So  loag  as 
iver's  broke-valve  and  the  valvea  to  be  uaad 

Tncy  by  the  guarda  and  passengsra  are 
position  tbs  brake  cylinders  are  empty, 
letipsoE  the  rods  which  connect  the  pistons 
ke  block  gear  are  seen  above  tiie  cylinders 
meith  them,  as  they  are  here  placed  in  a 
n  the  vertical  position.  The  triple  valve, 
is  an  important  teatnre  in  the  apparatus, 
eality  a  little  piston  which  carries  a  slide- 
and  moves  op  or  down  when  the  preeeure 
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decreased    in    the  brake-ppe. 

When  the  air-pomp  ia  set  to  work  the  mston  ol 
the  triple  valve  movea  up  and  allows  the  sir  in 
pass  into  the  reservoirs  beneath  tbe  ccw^ 
while,  at  the  satne  time,  any  air  which  may  bl 
in  the  brake  cylinders  can  eaoaDo  past  the  slide- 
valve  into  the  atmosphere.  Th«  pumping  being 
continued  the  air  pressure  becomes  equal  onbotE 
sides  ot  the  little  piston,  and  it  remains  in  eqnili- 
brium.  It,  now,  one  of  the  valves  in  the 
train  ia  opened,  or  a  pipe  or  other^  con- 
nection  In«aks,    the    air     pressure    is   i 

diately    reduced  on   one   side    of    the   ) 


pistons,  end  driving  them  b. -  . 

the  cylinder  foroes  out  the  brake  rod*  connactiiig 
with  the  block  gear,  and  the  biakea  are  thus  in. 
stantaneously  applied  to  all  the  wheels  in  the  train. 
The  great  merit  ot  this  brake  is  that  the  driver's 
confidence  in  it  is  perfect,  for  he  knows  tbst  if 
it  ware  not  in  working  order  it  would  sutoma- 
tically  acquaint  him  with  the  fact,  while  if  any 
serious  derangement  occurs  in  the  appantoi 
under  a  coach,  it  can  be  cut  out  of  the  system  by 
turning  a  smaJI  tap  between  the  triple  valve  and 
the  brake  pipe.  The  instantaneous  and  aimnl. 
taneons  action  of  all  the  brakes  is  readily  ob- 
served in  this  exhibit,  for  as  soon  as  tbs 
"driver's  brake-valve"  is  opemed  the  rods  «f 
all  the  cyhnden  will  be  seen  to  rise  at  once,  end 
as  soonss  it  is  closed  they  all  sink  badLshoiriiig 
that  the  brakes  have  been  taken  off.  The  con. 
pressed  air  can  also  be  utilised  force 
between  the  gua 
whistle  on  the  ei  „ 

warning  is  diBt^rded,  i 


can  also  be  nausea  lor  ccanmnmcaimg 
«  guard  and  the  driver,  toe  hlowinga 
the  engine,  and  stopmng  the  train  it 
g  is  diBt^rded,  while  a  little  sigDsl 


cenodve  ot  any  sirangemwita  which  durtld  be 
more  complete  oi  effldent,  end,  according  to  Mr. 
Hattisoa,  the  enginew-in-chief  <d  the  Nesth- 


Eastern  Bailway,  there  ia  great  economy  in 
the  maintaaanca  of  the  Weatinghoase  bsake. 
The  standard  anangement  adi^ted  by  tbe 
Vacuum  Brake  Company  is  diown  st 
an  adjoining  stand.  A  vacuum  chamba 
containing  a  piston  to  operate  the  brake  gear  is 
kept  in  the  exhausted  stats  by  means  of  an  ejectoc 
on  the  engine,  which  withdraws  the  air  frnn  tbe 
main  pipe  and.  by  means  ot  flexible  connectioni 
and  ball  valves,  from  the  vocunm  chambers  and 
both  sides  of  tbe  brake  pistons.  Aa  soon  as  ur 
is  admitted  to  Qie  train  pipe  the  bell  valves  close 
the  entmnce  to  the  vacnnm  chamber  and  air  is 
admitted  to  the  undei  ^s  ot  the  piston,  which  is 
forced  np  by  the  atmoq^heric  pressure  and  the 
brakes  are  thus  allied  The  coupling  are 
arranged  to  sepamte  easily  in  tha  event  ot  any 
portian  of  the  train  breaking  away.  Hue  is  IM 
best  of  the  brakes  working  on  the  vacoma 
principle,  and  is  antomatio  in  acUon.  The  Welck 
Forkw-Smith  brake  is  ahown  by  means  ot  a  work- 
ing model,  in  which  a  caniage  is  stopped  while 
-''  Tull  speed  down  a  gradiept  of  1  in  12.  In  this 
a  the  Inaksa  act  1^  gravity  and  are  nonnallj 

.  a  heavy  piston  in.  a  cylindsr  operating  levas 
which  apidT  blocks  to  both  sides  of  the  wheels. 
CompreMed  ur  or  a  vacnum  is  employed  to  ke^ 
the  piston  op  and  the  brakes  off.  and  while  ths 
parts  are  in  order  the  arrangement  is  in  ranning 
cooditien  solongaa  the  pistons  SIS  kept  op;  bat 
shouldaoonpliiiffMlorthe  vacuum  be  dsMiejed 
or  the  compressed  ur  leak  away  (as  the  case  may 
be),  ather  by  design  cvacddent,  tbe  brakea  ate  st 
■  "  maof  a  spedalTalvetlM  driver 
ths  amount  of  vaomun  or  air 

._.  .  ..and so,  to  a  certain  extent,  can  nga- 
.ite  the  pressure  at  the  blocks  upon  the  wheels, 
lie  Hebsrlein  aotomatia  friction  brake  is  shown 
infiilIaie,aDdthsreare  a  few  others  in  modid 

diagrams,  wtdch,  however,  are  of  litUe  interetl 

the  face  of  those  mwlioned  above.  Signal- 
line  arrangements  are  well  shown  by  W.  R. 
Sykss— the  wsU-known  deotrio  interloekiDC 
and  block  system,  by  MoKenrie  and  Holland, 
and  by  Baxby  and  Farmer,  as  mentioned  in  the 
article  on  p.  203.  The  Utter  flrm  show  a  foU- 
aize  seven-lever  cabin  with  mgnal-poats  and 
points,  and  their  duplex  detector.  When  the 
locking  handles  are  once  put  into  position  lor  a 
bain  to  pass,  the  points  and  signals  ai«  inter- 
loped, and  the  podtioii  cannot  be  altved  until 
the  tiun  has  passed,  and  by  its  weight  oanssd  a 
small  treadle  to  make  the  electric  ciruuitthnB^ 
the  block  iostrument  and  so  unlock  the  hanSe. 
Tbe  dnplex  detector  is  to  avoid  danger  Inim  a 
-"- between  the  poaati  and  thilc 


pressure,  Ol 
Utetheprc 
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leven,  which  wmild  allow  the  nsnalfl  and  the 
point  lersn  to  be  ahifted  without  altaring  the 
poiiitt  themMlTM  ia  ttceoKknos  with  the  aignala. 
Vh«  d^eotoi  is  %  doable-actioii  plimgeT  working 
throngh    dota  in   tha   tie-bar    coimGOtiDg   " 

tongQEi  of  tho  pointa.    If  Qm  ktter  hare 

basn  put  into  the  daaired  pomtion,  it  ia  iinp««iible 
to-Bet  the  ngnala,  for  the  plnngen  cannot  enter 
the  iloti.  Contriranoea  tot  signalling  to 
and  from  tnkini  in  notion  are  eliowli  by 
the  Electrical  Signal  Co.,  and  by  Ui. 
T.  T.  PoweU,  of  Harrogate.  Tho  latter 
exhibit!  the  modal  ahown  at  the  Crystal 
Palace,  which  inTolrea  the  tue  of  a  centre 
nil,  and  the  natem  of  the  former  naceaailatea 
thjs  erection  of  contact  poita  at  inlerrala,  which 
complete  the  drcnit  by  meani  of  a  rubbing  leTcr 
earned  b^  the  engine.  The  progresa  of  a  ttain 
can  by  thia  meaoa  be  regiatered  on  a  drum  in  Oi'- 
■jgnalman'a  cabin,  and  the  aignala  can  be  re 
peKt«donths  engine.  In  connection  wiUi  aig 
nailing  arrangementa,  compenaaton  and  airange 
mat*  for  plaiung  detonators  on  the  line  durinf 
foggy  weather  will  attract  attention.  Henion  ani 
Co.,  of  Derby,  exhibit  their  patent  apparatua  toL 
pkcing  the  detonators  on  the  line,  and  indicating 
Jif  an  electric  bell  whether  the  fog-aignal  ia  ( 
t£B  rail  or  haa  been  exploded.  Thia  it  aococ 
pliahedby  meang  ol  the  detonator  itaelf,  which  . . 
of  the  nanal  ahspe  without  cltpa,  and  ia  carried 
bj  a  holder.  Aa  it  ia  puihed  out  from  the  box  it 
ie  made  to  rub  againit  a  contact  piece,  and  *o 
— mpUte  an  electric  circuit  and  ring  a  bell  in  the 


If  the  detonator  ahould  not 
DO  nqtured  it  can  be  withdrawn,  and  will  agun 
ring  ue  bell  aa  it  ia  diawn  back ;  bat  ahould  it 
have  bean  exploded,  or  merely  flattened,  it  will 
no  longer  be  thick  enough  to  touch  the  contact- 
)iece,  and  the  abaence  of  the  bell  aignal  will 
annonnce  the  tact  that  another  detonator  ' 
isooired.  The  caae  caniaa  86  of  the«e  in  _ 
oySnder,  and  the  lerer  ia  made  to  lake  up  the 
top  one.  Thele  fog-aignalling  macliiiiea  hare  been 
at  work  on  the  Midland  and  the  Qraat  Eaatem 
Bailway  for  aome  time,  with  aatiafactory  reaulta. 
Tho  compensator  exhibited  by  Henaon  and  Co. 
ia  alao  a  aimple  and  ingenioaa  derice.  It  eonaiata 
of  a  wdghted  poUey,  free  to  move  up  or  down  in 
vertical  guidea ;  the  aignal  wire  paaaes  romidthia 
pnlley  and  ie  oonaequently  alwaya  kept  taut.  The 
mner  faces  of  the  vertical  gnidea  ha*e  lacka, 
into  whicb  a  vee  flange  on  the  face  of  the  guide 
pnlley  enters  as  it  revolvea  when  the  signal  wire 
IS  drawn  upon.  The  weight  of  the  pulley  is  thus 
taken  «fl  as  it  were  as  aoon  as  there  ia  a  puU  on 
the  wire,  while  it  at  all  times  keeps  the  wire  tant. 
A.  vertical  distance  of  1 4in.  ia  provided  for  the 
policy  to  rise  and  fall,  which  ia  more  than  suffi' 


^.  .  .._  -jmpany,  John  Daltan- 
atreet,  Hancheater,  exhibit  their  liquid  com- 
peiUBtor,  which  consists  of  three  tubes,  the 
c«ntae  one  about  a  third  the  length  of  the  other 
two,  and  fitted  with  a  plunger.  These  tubes 
oonimnnicate  and  form  the  reservoii  for  Uie 
slyoerine  or  other  liquid  which  does  not  readily 
frMM.  It  will  be  understood  that  one  end  of  the 
rignal  wire  beingattacbed  to  the  croaaheadof  the 
ganger,  and  the  other  to  the  frame  formed  by  the 
tnbea,  an  expanaion  in  the  wire  ia  compensated  for 
by  ezpanmon  of  the  glycerine,  and  vi^rerid.  The 
aotomalio  and  sate^  oonplinga  are,  perhaps,  the 
moat  inteieatisg  axbibits  in  this  fpDup,  but  we 
diall  probably  illustrate  the  more  promising 
MmoogA  them  in  a  separate  artiole.  The  Jsimey 
Doopler  and  bniler,  which  is  used  to  a  conaider- 
aUe  extant  in  America,  is  exhibited  by  Mr.  A. 
I,  of  Padiament-manaions,  S.W.,  but  it  is 


pnvea  norwegun  nooc-co' 
the  patent  alack -gathering  ai 
venfing  tha  hook  jumping  ci 
the  hook},  and  the  apnnga  foi 


T  mited  to  waggona  which  have 
a  hnght  of  buffer  beam,  Mr.  O.  Turton, 
of  Weetminster-ohambers,  S.W.,  shows  his  im- 
pfoved  Norwegian  hook-coapling  buffer,  with 
the  patent  slack -gathering  arrangement  for  pre- 
E  (aa  eccentric  in 
la  for  keeping  the  buffer 
uQHu  lu  tvuHicfi  wiuie  going  roono  a  curve.  He 
alwexhibita  a  oollection  of  hie  well-known  patent 
bnfbi^  in  which  the  piston  movea  in  a  long  bear- 
ing aad  nndue  oomprewion  of  the  spring  is  im- 
poarible,  while  ench  aeddenta  aa  happen  to  the 
<dd  fbnn  with  the  large  hollow  plunger  are  un- 
faiown.  Mr.  Biookelbank  ahowa,  in  a  large 
working  model,  hisautomatic  coupling,  consisting 
af  *  hook  on  each  vehicle,  *o  shaped  that  on 
earning  into  contact  one  rises  over  aad  engage* 
with  Aa  othtf,  even  if  there  is  a  difference  of 
flh- in  Ihwhdgtitol  the  two  parte.  Itisuncoupled 
ferlMwapdndwwkedfann  tha  aids.     One  of 


bv  Mr.  O.  F.  Belling  of  Manor  Park,  Essex.  Ii 
place  of  the  draw  hook  there  ia  a  ^-shapei 
piece  of  iron,  the  upper  limb  of  which  support 
a  pin  which  swings  backwards,  and  which  cai 
be  withdrawn  &cm  the  slot  by  means  o 
a  aide  lever  and  rod.  A  double  ahackle  i 
pivoted  to  the  dtaw-bar  head,  and  whei 
two  waggons  are  brought  together  one  ahackli 
ridea  over  the  other  and  enters  the  ^-piece 
driving  the  swinging-fin  before  it,  until  i 
enters  so  tar  that  the  pin  falla  down,  and  thi 
coupling  ia  complete.  Tne  amount  of  slack  let 
in  this  coupling  iaconaideiable,  and  diatinguishej 
itfrom  the  devioeaotthoae  inventors  who  have  tor 
gotten  that  locomotivea  cannot  always  start  lonf 
trains  of  loaded  waggons  unless  they  are  conplei 
loosely.  Amongst  safety  couplings,  that  laid 
bited  by  Richardson  and  Greenwood,  Harrogate 
is  deserving  of  notice.     It  is  worked  from  thi 


turning  a  hand-wheel  at  the  side.  Mr.  A.  MiL 
dred,  of  Itiddlesbroueh,  shows  a  simple  anc 
effective  method  of  fitting  ordinary  chains  sc 
that  wBt^gona  can  be  coupled  without  going  be, 
tween  Uiem.  Jt  is  of  the  type  worked  by  con. 
necting  a  link  with  a  rod  so  as  to  lift  the  chai* 
on  to  the  draw-hook  by  moving  a  lever  at  Uic 
side.     There  are  a  variety  of  other  devices  foe 


ho^  that  lome  automatic  device  will  be  adopted 
ultimately,  as  there  is  conaideiable  risk  even 
when  the  coupling  can  be  accomplished  without 
going  between  tia  buffers.  At  Stand  663  is 
shown  a  device  which,  if  generally  adopted, 
wonld  be  a  boon  to  both  passengers  and  station 
officials.  It  is  a  station  indicator,  the  invention 
of  Mr,  S.  K.  Simpson,  Liverpool,  which 
has  been  at  work  at  the  Central  Sta- 
tion in  that  cit^  in  connectioD  with 
the  Uverpool,  Hoakisson,  Oateacre,  and  South- 
port  lines.  The  indicator  consists  of  a  sort  of 
Venetian  blind  sirangement  mounted  in  a  frame, 
the  names  of  the  stationa  being  painted  on  the 
laths  ;  but  the  ingenuity  of  the  device  ia  seen 
when  it  is  discovered  that  onoe  set  it  never  makes 
a  mistake  as  to  which  station  any  given  train 
will  call  at.  The  top  ol  the  frame  is  occupied  by 
wheela  carrying  figures  to  indicate  the  time  at 
whicK  the  next  train  will  start.  These  wheela 
are  operated  by  little  levers  at  the  back,  and 
the  time  having  been  set  the  station  attendant 
consults  hia  "guide,"  and  finds  there  clearly  set 
forth  the  exact  poaitioDS  which  other  levers 
should  occupy.  If  the  train  stops  at  all  stations 
one  lever  of  course  tuma  all  the  laths  outwards 
and  exposes  thmr  names  ;  but  in  the  caae  of  tha 
frame  exhibited  tho  ttain  service  is  varied  con- 
aidembly,  and  there  are  several  levers  operating 
respectively,  say  three,  aii,  ten,  &c.,  laths,  accord- 
ing to  the  number  of  stations  to  bo  atopped  at. 
The  instructious  are,  however,  so  aimple  [thf^are 
comprised  in  thirteen  words)  that  the  average 
station  porter  learns  to  work  the  indicator  m 
about  ten  minutes,  and  at  a  meeting  of  superin- 
tendents held  not  loog  ago  at  Uie  Clearing 
House,  it  was  much  approved,  as  ite  general  use 
would  save  endless  questions  and  prevent  not  a 
few  mistakes.  It  should  be  mentioned  that  the 
mechanism  con  be  easily  re-airanged  to  suit  the 
alterations  made  in  the  stopping  places  of  different 
trains.  Other  inventions  which  will  attract  the 
attention  of  railway  passengera  and  station 
attendants  and  gu^ls  are  £e  ingenious  im- 
rmenta  in  carriage-door  locks.  Jones  and 
ingham  at  Stand  650  exhibit  their  patent 
safety  door  lock,  in  which  a  levet  holds  the  latch 
until  the  door  shuts,  and  a  spring  sends  the  latch 
and  handle  round  into  the  shut  posiuon.  Mr. 
W.  Fayton  at  Ktand  663  shows  a  different 
arrangement,  in  which,  as  the  door  closet,  a 
lever  catches  on  a  atud  and  releaaea  the  latch. 
At  Stand  sis  Donglaaa  and  Co.,  of  Qoeenhithe, 
exhibit  their  patent  aprin^esa  look,  which  has  a 
latch  and  a  bolt  working  at  different  angles.  The 
slightest  motion  of  the  latch,  such  as  would  be 
'   '  to  it  in  closing  the  door,  throws  out  a 

, cb  holds  the  daor  fast.    Inventions  aucb 

as  ^ese  will  relieve  p>orteri  and  others  of  much 
unnecessary  risk,  avoid  the  objectionable  slam- 
ming of  doors,  and  probably  save  some  fingers 
from  being  smashed.  Mr.  B.  Wright,  of  Eich- 
mond,  Yorks,  exhibits  a  model  door  to  prevent 
the  pinching  of  fingers,  the  edge  being  a  swing- 
ing flap,  which  readily  yields.  As  he  makes  a 
pruent  of  it  to  the  public,  it  is  scarcely  likely  to 
ba  ad^ted.  Tramway  looomotiTea  are  shown 
by  Vxm*-  UanTWflOther,  tho  Falegn  En(^ft 


and  Car  Co.,  and  Black,  Hawthorn,  and  Co. 
The  last  named  exhibit  Wilkinson's  patent,  which 
has  cylinders  7Jin.  by  llin.,  four  coupled  wheels 
2Tjin.  in  diameter,  and  a  wheel  base  of  6ft.  Sin. 
In  running  trim  it  weighs  9}  tons,  and  for  some 
time  has  taken  heavy  can  of  50  pastengera 
up  gradients  of  1  in  11|  at  HudMis- 
field.  The  exhaust  and  the  escape  (team 
from  safety-valves  is  led  into  a  receiver,  whwe 
it  ^sies  into  a  "  hot  pot,"  which  also  acts  at  a 
baffle,  and  thence,  invisibly  andnoiseleaaly,  into 
the  atmosphere.  The  Falcon  Engine  Company's 
exhibit  is  a  narrow-gauge  tramway  motor,  of 
the  locomotive  type,  with  copper  firebox  and 
brass  tubes.  The  cylinders  are  Sin.  by  Hin., 
with  30in.  wheels.  Tho  wheel  base  is  4lt.  6in., 
and  the  weight,  in  working  order,  9  tons.  Tha 
steam  is  condensed  in  an  air  condenser  on  the 
root,  consisting  of  2^0  very  thin  copper  tabes, 
fixed  in  thin  cast-brass  diambers,  and  any  nn- 
condensed  steam  passes  thence  to  the  smoke-box 
to  be  dissipated.     An   invention  of   some  im- 

Srtance  where  lines  o(  different  gauges  are  laid 
wn,  or  found  necessary,  is  the  patent  wheel 
and  sxle  of  Mr.  Mackinlt^,  of  Uuenos  Ayret,' 
exhibited  by  Mr.  K.  McLaren.  Without  en- 
gravings it  IS  not  easy  to  describe  this  inven- 
tion ;  but,  in  its  simplest  form,  the  wheels  move 
along  the  axle  on  a  screw-thread,  and  are  thus 
adapted  to  almost  any  gauge.  Some  of  the 
eihibita  in  thia  group  are  obvioualy  only  the 
crude  ideas  of  inventors  not  sufficiently  ac- 
quainted with  the  various  conditions  of  railway 
work  ;  but,  token  altogether,  it  will  well  r«pay 
the  careful  inspection  of  all  intereated  in  railway 
appliances. 


EHQINS-HAKIHO  AT  HOXI.-TI. 
plttinR  the  Bed. 

WE  have  presumably  all  our  castings  to  hand 
ready  .for  fitting  up,  and  natmally  oon- 
lider  where  we  shall  begin.  Jn  workshope,  of 
Dourse,  all  the  parts  are  turned,  planed,  filed,  and 
drilled  before  they  are  brought  together  at  all, 
uid  the  man  who  erects  simply  has  to  put  every- 
thing into  its  proper  place  ready  tor  workiiig; 
uid  a  little  easing  of  part«  ia  usually  all  that  is 
aecessary.  But  an  amateur  likes  to  build  up  aa 
lie  goes  along,  the  saving  of  time  is  thought  lees 
of,  and  gives  place  before  tbe  interest  which  he 
expenences  in  seeing  the  work  grow  under  his 
bands.  Hence  I  shall  describe  the  fitting  and 
putting  together  in  detail  just  as  I  imagine  nine 
out  of  ten  of  my  readers  would  do,  and  this  plan 
ilso  will  prevent  too  frequently  recurring  r^er- 
ances  to  the  same  parte. 

Commencing  with  the  bad  as  the  basis  of 
iperationa,  it  will  be  convenient  to  bolt  it  first  to 
>  heavy  block  of  wood,  or  stonp,  or  metal,  and 
illow  it  to  remain  there  wiuie  the  fitting  up  ol 
the  various  parte  is  being  carritd  forward.  Be- 
fore proceeding,  however,  with  tbe  business  of 
Btting  up,  it  will  be  well  to  know  what  kind  of 
[>ennanent  Ibnudation  it  ia  to  be  fixed  to,  and,  if 
poBsible,  to  use  that  as  tbe  basis  of  operationi. 
Not  that  it  is  necessary  by  any  means  to  fit  the 
sngine  up  in  its  permanent  position,  since,  if  its 
tied  ia  once  gob  level,  it  may  always  be  levelled 
Lgain  on  any  fixing  by  packing  and  wedging  np- 
But  it  will,  nevertheless,  be  convenient  at  this 
itage  to  delude  the  question  of  the  final  fixing, 
]ven  though  we  do  not  make  it  just  at  present. 

The  simplest  and  easiest  bed  to  make  would 
Mnsist  of  a  block  of  wood,  such  as  deal,  or  a 
Muder  wood.  Its  depth  will  be  governed  by  cir- 
lumslanoes.  If  it  is  to  go  directly  on  the  fioor  of 
1  workahop,  it  should  not  be  less  thana  toot  deep — 
Mttar  if  it  exceeds  that  dimension,  and  its  width 
ihould  be  sufficient  to  insure  steadiness,  say  1  Gin., 
vhicb  will,  however,  nacasBitate  the  cutting  out 
if  a  piece  to  clear  the  flywheel  (Fig.  79).  It 
nay  be  fastened  to  the  fioor  with  angle  brackets, 
ir,  it  Donvenient,  with  bolts,  passing  through  to 
he  beams.  Coach  screws  will  fasten  tbe  engine 
led  to  its  foundation. 

A  atone  foundation  should  have  similar  pro- 
xirtions ;  but  the  hold-down  bolts  for  the  oed 
nust  be  "leaded  "into  the  stone  (Fig.  80).  The 
apared  tail  of  the  bolt,  usually  rectangular  ia 
taction,  is  jagged,  and  molten  lead  poured  into 
he  easy-fitting  bole  which  receives  th«  bolt 
lolds  it  firmly  m  position. 

Bnt  the  beet  l>ed-plate  is  one  of  cast-iron, 
hown  in  Fig.  81.  It  ia  atiS,  elegant  in  appear- 
ince,  and  eaaily  fixed  both  to  the  fioor  and  to  the 
iugine  bod.    The  biae  ia  spread  to  »fi(«i  *«. 
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851b.  But  whtWTer  maket  an  engine  will  mat 
a  boiler  to  feed  it,  and  the  most  oompaot  lorm  at 
bed-pUte,  therefoTe,  i>  that  which  oombines  pro- 
'ri«ioQ  hi  both  boiler  and  engine.  Sach  a  one 
ia  ihown  in  Fir.  82  :  it  ia  proportioned  lor  a 
varticAl  boiler  of  from  16in.  to  IBm.  in  diameter, 
that  being  about  the  nia  which  auch  an  eDE(ine 
M  thii  would  require.  Ererything  a  tbna  com- 
pact ;  the  itenm  pipea  are  connected  up  in  the 
■hortest  pcciihle  conipan,  and  the  weight  of  the 
boiler  deadeni  anyVibrmtioo  which  mi^fat  other - 
Kin  be  oommnnicated  to  the  foondation  bf  the 
'"motion  of  the  flywheel.  Further,  bjfiUting  orsr 
' '  the  bottom  of  toe  caating,  and  caatmg  an  otbI 
''liole  in  the  top  plate,  the  foundation  will  make  a 
'"  Tery  good  food-water  tank,  and,  bj  puaing  the 
'  einaiut  ateam  through  it  before  allowing  it  to 
:"Mcape  into  the  atmoephere,  the  feed-water  will 
"bo  warmed.  If  it  la  plated  on  the  bottom,  a 
*  narrow  fillet  atrip  should  be  caat  aroond  its  edge 
"to  proTJde  for  lerel  bearing. 

It  will  be  obaerred  that  I  have  given  abundant 
■lope  to  the  aidea ;  hence  no  taper  will  be  [Janad 
In  the  atnfl  for  the  pattern,  for  the  pattern 
moolding  bee  downmrda,  the  top  Mnd  will 
lift  awaj  from  the  internal  porttoni,  and  the 
outmde  of  Uie  pattern  will  altwwarda  lift  awa* 
from  the  bottom  aand.  The  onlj  portiona  which 
hare  to  be  left  looaa  are  the  laga,  B,  B,  B,  B,  B. 
If,  how«Ter,  the  bottom  ia  plated,  the  pieoea  oom- 
pneing  the  plate  moat  be  left  loose,  in  which  caw 
the  hoica  in  the  top  of  the  bad-plate  will  auitain 
tin  centra/  greenmnd  ore,  aided  bj  chapleU 
vndiir  the  boiler  pl^le.  Thit  it  the  hail  which  J 
'^  -  Id  ewploy  ia  pntenaoa  to  any  other.  Jt 
'  w^gb,    with    the    bottem    plate,   about 


my  reader*  will  Imow  nothing  about  boiler  pro- 
portions and  conatructioD,  I  will,  at  the  cloae  of 
thaae  articles,  dtaw  and  dimension  a  vertical 
boiler  for  this  foundation,  and  show  how  the  pipe 
inneations  are  made. 

Going  back  now  to  the  point  from  which  wa 

divei^ed— the  aetting  of  the  engine  bed— it  is  not 

-  ceeaary  that  the  bottom  of  the  bed  be  planed. 

long  a*  it  ia  not  strained  or  pulled  out  of  truth 

the  bolting  down.      Undoabtedl^,   planing 

makes  a  better  job,  eepeciaUy  where  it  fits  upon 

jn  foundation;  but  it  it  not  essential.   It  the 

bottom  of  tbo  salting  ia  nnaven,  a«  it  ia  almost 

sure  to  be,  it  will  be  packed  with  paper,  thin 

millboard,  ot  thin  allpa  of  metal,  in  order  that 

shall  not  rock  npon  ita  foondationi,  and  shall 

id  evenly  everywhere  before  the  bolta  are  put 

.-,.     It  will  be  well  alao  to  interpose  a  thin  layer 

of  white  and  red  lead  between  the  bed  and  its 

foundation  bdore  bolting  down..   II  the  lug«  an 

'  properly  packed  in  Uie  waf  joat  dModbed, 

chances  are  that  the  •crewmg  down  of  the 

nuta  will  break  thent  oS.    Balf-inch  bolt*  will 

be  anitable  for  bolting  down. 

Set  now  the  block  opon  which  the  bed  has 


a  ■  poatu 
while  fitt 


,  until  the 


„ .  „  the  whole  with  a 

apirit  level.  II  it  has  been  poasible  to  plane  the 
laoinga  on  the  bed  before  putting  it  upon  ita 
foundation,  the  amount  ot  w edging  muit  Dethat 
which  will  give  peitectl^  acmnte  Tetulta  when 
thu  top  ia  tned  with  a  \Bvel.      TiM^  1.  'f^V™  ^ 

-!._» *!.- »  ^  -\uiuia  ^ll^t\lLale \i  ^^ 

«UauVQ^Mn^u^' 


th  roughont— no  great  troable,  nnoe  all  the  mbMS 
are  amalL 

'When  the  caatieg  ia  levelled,  Ibe  facinga  lor 
the  cylinder,  the  bosaea  for  the  guide  bat*,  and 
the  {Being*  for  the  oiank  abaft  bearing*  are  to  tM 
Bled,  each  to  thtdtieepaetive  heights  (F^.  U), 
the  level  and  ittatghtedge  heing  emplojred  to  tiM 
theii  accatkojr.  11m  lent  muat  ba  tried  acRM 
and  alow  t^*  faffing*  Ux  the  ojliadar  first,  tlm 
Bcrota  the  gnlde-bar  boMCi,  until  all  four  an 
level  retativBlr  to  one  another,  and  lAin.  aboTi 
the  cylinder  ncinga,  then  acroaa  tiie  blodi  for 
the  cnnk  ahaft  beaiinga,  until  they  atand  {in. 
below  the  guide  bar  bowea.  The  htaght*  of  thMt  ' 
facings  moatba  meaaoredrelati  vely  to  one  anotkar. 
and  not  from  the  bottom  ot  the  tough  bed. 
When  the  faoiogt  are  very  nearly  true,  the  Gla 
moat  be  uaed  c^ef  ally,  and  frequent  uae  b«  madi 
of  the  atraightedge  and  level,  aince  redocing  ona 
portion  overmucb  will  entail  a  oornapondiag 
redaclioD  ot  all  the  other  face*.  Too  much  paiat 
cannot  be  taken  in  thie  part  ot  the  work,  for  th« 
truth  ol  the  after  ntnlta  and  facility  in  pnttiog 
together  will  depend  to  a  gteat  extent  on  tht 
eiactitade  of  the  baae  upon  which  we  boiU. 
The  guide  edgee  tor  the  joggle  on  the  cyHadat 
loot  will  be  filed  to  a  width  of  iin.  between,  and 
parallsl  with  the  edges  of  the  bed. 


OK  p.  471,  No.  981,  we  lUimtnted  sal  fe- 
iicn\i<^&«n«w  ^ge  iatrodBcad^VweH  J 


Jini»  i,  IBM. BHQUBB.  mOHAMTO  AWD  WORLD  OT  BOIgNOBi  H«.  1,05*. 


hon  Mytlut  in  tlie  new  fonn  now  iUoiiiatod,            THB  HOTIOV  OF  THE  BTAM.  'iwoMwhMiooiDpM^  wIUi  Huir  orflnwr  wm- 

while  rataminR  all  the  sMentul  poiati  of  hii  in-    r\K  n.- n<,   :„  ih.  »„„„„  i9^mj__  iMntt*  ptiiOT.    The  to«»rf<ain»Uaobom  oBjpJotnwlo 

™»Uyj»moved  the   .h.pe    gBtting  nif  alto-     ;^„„d  »    lootore  on   "The   Diwoxetj  of  the  ^o^^%^l»^!ig^i^ol^i^^ 

f«a«j  of  ^  o™l  receptecle  for  the  sponge.            Botlw.  of  SUn  in  the  line  ol  Sight  bj  tb.  Spec-  ^  S^J^Sta^STrtm^MtaStatte 

In  Ul8  ekBtch,  A  u  tbo  emoke  chamber,  B  the    loioope."  „  o,  ^ht    A  Itu  might  l*Snjlng  dinetlr 

wpoft,  C  the  irory  non-conductor,  £  the  mouth-       Br.  Ball  nid :  I  hmve  thii  aftenuxm  to  onloldoiM  nnli  one  ijitem  with  a  Telod^  of  htwdradl  of 

(mce,   M&d  F  the  bowl.     CoL  Rom  oUime  that    )|    the    moet    modem    diapten  of  utmnMnleal  Ue«  a  annnd,  or  it  might  be  leoading  ta  the 

the  only  way  to  eSeot  a  complete  eapantion  of    naeanih  whiah  hai  lad,  end  ptomiiM  itill  farther  iptbe  oi  epaoe  with  a  veW^  greatar  tun  that 

tluToIatila  nicotine  from  the  tmoke  iaby  nil-    to  lead,  to  djaooreiliawhlahamolanatiirenot  to  «  oomet  In  it*  whiil  aionnd  tha  ran,  and  vet 

4lm»iMg  the  latter  opon  a  oold  filter,  mch  a*  a    >>e  made  bv  any  other  mean*.     TUi  method  of  ay  ihonld  have  remained  in  Igooianee  of  uat 

pisoeof  eponse,  and  that  tha  onlv  wav  to  kaep    i^wuah  telle  ne  what  no  other  method  oantell.  ollaii,for  how  oonld  it  be  deteetedf    Ifodonbt 

£^«  .™go  .UcionUy  cold  in  a  abort  pipe  £    ^^  ^"2j.J!*  '^^  ^^^f^^^^J^^t  *?  ^^J*  ""^  ^^f"^  '"""S^^ 

h»i«J»fino^itfmmOii,innr™.nf  liMt  ftKaWn    »t  a  •*"  with  a  teleaocm.    Apply  the  raaooraei  ot  it'l  bdghtneaa  aa  ita  diatanca  daeteaaad,  but  tUa 

^l^^^U'J^^^^^^.  ^^i    Uieob.erTatorytothe<6teroiii5i»oftheplaoe(J  enld  ^i»t  too  amall  for   Um  moet  ddieate 

^  meant  o(  a  «•«-(««(««<"■,  anch  a*  we  aee  in    ^^x^ti.    We  obeerre  It  with  the  meridian  diok.  lotometen  to  mip,  and,  eren  if  Iha  ohann  ia 

ttehandlM  of  taa  and  eofleefoU    Ajiyone  who    Wb  determine  ita  right  are  and  dedination,  and  we  illianoy  *onld^Kffii«i.d,  yat  tt  woSTWw 

tmdentande  the   subject    actentiflcaUy  will    at    igtermlna  the  plaoe  which  theater  aoeoplea  In  the  wnimpoiAlatodetetmiiie  itftomthaofiiwand 

COM  tee  that  the  eeeeatiat  oil*  (tor  thi«  pipe    heaTem.    Tear*  roU  c»,  and  the  plaoe  of  the  lame  ell<knowne«n*ee«<  TaiiabiU^inatan.    Aoom- 

MMiatea  two,  one  thin  and  dark  tbUow,  tLe    rtai  ia  egain  determined.    Ihe  obaerratloni  are  oationof  stailBtiEaandthathMiy  of  frofaaUUtlaa 

otner  thick,  pe«ty,  and  of  a  brown  colour),  being    purged  from  all  eonroee  of  error,  and  yet  the  two  m  ttepped  io,  and  nre  them  ven*  pceeaiiaBa 

quite  a*  volatile  a*  the  amoke  itaelf,  render  ^    place*  of  the  *tw  do  not  am*.    Then  la  on^  one  datance.     Ftun  it  Ukey  laaaaed  that  tha  tnw 

we  reoeptaolaa,  inner  tabea   &o    which  we  aee    Muolailon  to  be  drawn — the  ttar  ia  not  at  re«.    It  «permotion*of  thaitanmnat  ontha  amaoete 

in  Kme  pipe*.  Motpiv  •x^o,  except  tor  catching    muat  have  what  I.  called  a  piop«  motitm.    Tbl.  )oat  one-tUrdgieatai  thuiiha  appHentiut&u, 

tlie  np^j^ua  Martial  oil  wh£h.  becanae  ft    proper moOon tan*  greatly m dJffennt atari.    In  .tthey  bad  no  maaw  of  eon  eeluring  Oa  tme 

oinotS^ai^ZCtiiSS  thTnarrow    ««"  "^  "l„"^  hardly  appear,  to  more  inth.  roper  niotion  ol  »»  todiTldrnjUu^  m^ 

1. .  !      "" '"""iiw""  ™wiio  wuvuKu  wiB  iiamjw    m,5,„  o(  oentnne* ;  in  other  oaae*  the  noUon  I*  .  any  degree  exceed  the  uparant  fcopea  motioa. 

6««,coniIenaee  in   the  bottom  of   every  pipe,    mffldontly  rapid  to  be  deteotod  in  a  year  or  ereo  uh  waa  the  aUte    of  aatrooomnl  knowledge 

Tbu  la  quite  another  matter  from  "  eoreenmg       le^.    Yet  the  dlitancea  of  the  atan  are  m  neat  hen  the  ipeetMeoope  ww  InTnted  and  applied  to 

ar"mtenng"  the  imoke,  which  no  pips,  oalee*    that  the  appuent  diqilacemiot  of  tbeir  podttooa  uapartinibup(obfan:tat  how,itmi^wBU-ba 

made  upon  the  oondeneing  principle,  will  effect,    i*  but  *mall  to  ordinary  obaarrere.    BTenUwmoet  id,  waa  the  ipeelioaoop*  capable  crfatMcdiag any 

In  the  new  tonn  of   "  oondeneiDg  emoke-fllter    rapIdly-tnoTlng  itar,  which  hnrtlea  along  with  the  itoimation  on  a  matter  ao  reoondita— how  eoala 

ime,"  the  eponge  *hoald  be  carefully  cut  with    atapeodona  ipaed  o(  ahoot  300  mile*  a  eeoond,  i*  lo  leapeolramof  a  eta*  ihow  whrthet  that  atar  w*» 

aBuaon    oat    of    a  amall    fine  Turkey  apooge    farog  that  it  only  aeoompliabeeahottttevenianond*  lonng  towaida  tha  earth,  or  needing  fnm  th* 

(whioharetobehadfor4d.each,andniakolrom    of  are  to  a  period  ot  a  fwdremonUt.    Wine  year*  alb,  or.atill  more    wonderfully,  meMmwOa 

flntrtAiir  flltAn^frnm  thnmiMilIflnf  thomnttn    woold  be  naeewaiy  befote  thj*  atar  trawreeJ  an  are  iloolty  of  the  motion  F    All  they  eould learn  a<  Be 

^^^    it  IS„^^  .L^  ^lif  ?™„  .!^i,.w    •awJ  to  »  afaBle  minnte,  while  abont  ,260  year*  leraeMr  of  the  atai*  ehonU  be  derind  fnu  tU 

tte  ■^acej.talw.uld  be  about  2m.  long  abghUy    Si.teUpeebef^lhl..la?wooldtraTaniadIitno*  kr<  «  Usht  wbi*h  they  tnnamitted.  Ibatrarma 

wedge-ahape,  end  nicely  loundtd  eo  as  t*  ft  the    „ual  to^Ut  lubtended  by  the  apparent  dianeter  i^lya  very  comport  beam.     It  eondcbdef 

tale  of  the  pipe,  the  narrow  and  bemguuerted    3th*  moon.     We  oan  ihow,  in  a  more  itriklDg  11  th^  eoknn  of  4»  rainbow  bkoded  togethe*- 

neueet  the  mouth.    Such  a  filter  laata  two  or    manner,  the  affaota  of  proper  motion  by  making  an  be   molneocpe  acted  a*  the  magUan'a  wand, 

QiM*  mootha.                                                              attempt  to  eetlmate  what  ^oper  motion  oan  do  hich  lorted  oat  all  thoea  latanufiuled  eclona. 

nie  Prince  of  Walea  baa  recently  accepted    towards  deranging  the  ih^wi  ot  the  oonatellatlani.  t  plaoad  the  red  here  uid  the  violet  there,  and  Hw 

aMofCoLEo*e'ipipea,anda([oodahowofthem       Look,  for  initanoe,  at  tha  oon*t«Uation  of  th«  itarmodtate  llnaa  oocnpjed  inlarmadlrtepojWoM. 

•woo  new  at  tha  Inventione  Exhibition.                Great   B«*r,  which    ba*    been    known  from  aU  tftnwad  how  theee  '™.?y*,'y™„?^g 

anUoulty.     The   atart   of   thia  oonatellation  are  arklinee,  and  it  gave  wontoim  iafoimatlwM  to 

—          s^^^js.iS^2ot^»thSSh?BS?S(S  '•,''^?fr"",'^-"T*^.'^su^^u: 

Northern  akiJam'uj*  haT;o>>ewhat  ebangod  hii  '^m???'^' ™^-?i,^^^S*»^^^ 

ItnvesTTn  WAnwnrn  unrr              llneamenl«ta«itteBae.whiehH'imBrmldf«wdto  iiJtt^lnona ,""  *"  *"^."* ■y™yg! ^ 

.     DOMESTIC  HAOVBIO  BELL.            dip  In  ocean.    Dr.  Ball  then  eihiblted  view*  of  the  '^«^^,?SJ^SX^'«I  ^  toiT^S 

qiHEannexedengravinpilluatrateaanarranje.    ^^^^^S^^^^^ST'^^'^Z  '^^^^^^^St^^^^t^^ 

A     ment  of  electric  bell  which  dUpenaea  with    ~5S25^fc  .TlSLr»S^  £^U^  IrfiwS  t  the  heetadatmcenbare  which  eovelopeTUwata*. 

tha  battery,  and   obmte.  aU  diffi-Stie.  with    ir^SSiS^^iSSISL'Sf?!^^  l^hadnowi^'S^of theeftSwhlohw.. 

"<4enS"  and  dirty  ».uUcU..    The  "^t  -    ;tS?S^h^''Si5'tK;e »^^  '^J'^S'S^"'. iSS^"K.'2|SS 

AowaintheeograTing  hae  been  introduoed  by    a  tegular  eat  of  the  itaia  in  the  oonatoK^  in  on.  ST^^.?*  ™  "Vi:™  JfffiSrfSHS 

ItaBl.  Blakey.Kmmott,  and  Co.,  ot  Halifax,  to    dirertion.    Tbl*  was  at  aU  event*  trae  so  f ar  aa  thi  ^^^^iSl^MJ^iy^.^^SrafarJS^ 

fi^y    for  domestic    purposes  an  eleotrio-bel    eentral  ttan  of  the  gn»p  were  oo««>em*d. .  ITi.  ^Stm^TnZ5^Sitte»Mrf^m«£SSp» 

nf  the'itartieal  appGMtlon  el  the  iubvm^M 
onnaction  irith  tha  obenvatiana  of  atan,  tha  m  Jt 
I  ijgU  from  the  itar,  he  said,  wen  racalved  tm  a 
ugeobJeat.Klaa*,aDdpMO**dedtoatDeBe.  Thay 
tonuueedthro^  a  powadal  battery  cf  prina, 
nd  wen  thna  espanded    oat  Into   a   apaetrnm 

•I-  hanatnistte  of  l£a  aontea  from  which  the  light 
adecoie.  In  tha  oaa*  of  eevenl  of  the  star*  than 
Fia  a  ooneiderBhle  range  of  i^olce  ae  to  the  llnee^ 
rhioh  the  meaenramenta  eoold  h*  made.  Ha 
honld,  however,  lafw  (Uefly  to  hot  one  ate  and 


tat  of  greateat  inteieet  in  thia  branch  of  aattOBomy 
raa  that  whioh  claimed  tpedal  attentka  aa  tha 
H*t  brilliant  gam  in  the  heavana.  It  wae  the 
eerlcH  Sirln*.  When  this  star  wa*  viewed  in  tha 
■■■■'■  •--• d  to  a 


pactroaoope  it  waa  fonnd  that  it  balonoed 
maU  and  nmarkaUe  elaia  whish  exhiUted  a  i 

__  -~-ipo*ed  ol  OMnparatavely  few  lln**.    1 

t,  however,  exceptionally  dark  and  bcoad, 


nea  irere,  nowever,  excapoonauy  oan  auu  wvwi 

ndthn  had  been  almost  all  ahown  to  be  identieal 

rith.cmtein  Unee  in  the  spectrum  of  bydrogan. 

lie  hydrogen  apactrum  ol  Birlaa  had  indeed  been 

ODfimed  V  Dt.  Haggina  in  a  very  intemUng 

•TTWigeinent  amitar  to  that  used  by  many  ol    two  first  stars  ol  the  tail  and  the  three  adjacei      »«nn«.     fti_  had  obtained  I*?;^^  f  *• 

the  tdephono  exchanges.     The  "aet"  coniista    star,  ol  the  body  are  aU  apparently  drifting  in  on.      P«<!*» '^  Smua- and  on  then j4«tomj»  WW 

^a  _    A  ^      -L  w         3  n<         J      ■    wBv  viiiiAthfi  twR  AitFAiDa  itAFs  fit  thft  Bud  of  thi      sTuotBd  mauv  unfs  on  toe  mvuiDie  pan  01  ua 

Of  a  magncto-gencrator,  bell,  and  24  yard* <rf    JaVd ii l^  olh^^dSl tlStody  iS m^g  h      pSSm,  wl^  wen,  however.  nnsiSn  to  tha 

win  ;  but  obviously  the  bdl  may  be  placed  at    J^J^rly  oppto  dS»Uon      ^'oSinJuenof  01      ^S^  ol  the  photSgraphie  olat..    One  and  ^ 

nny    deored    disUnce    from    the  generator,  in    ^len  clinror5iere  w«*  a  eontinnel  de^menl      hen  Unee  ooindi&d  willi  certafrllnee  oWained  In 

which  the  current  la  generated  by  tuminff  the       ^    fontard  in  the  feature*  ol  the  Great  Bear      he  photograph  ol  the  spertram  ol  hydro™,  a* 

handle.     Theae  inatmrnent*  are  very  durable,    Jjnf  ind  then  two  views,  one  repreeenting  Uu      btained  V  "'••I«*>**P'W*'"™~™'-    ""^ 

■nd  will  ring  over  a  distsuoe  of  several  miles,    pn^nt  lineaments  so  well  known  to  everjone,  thi      ieible  Une>,  whioh  they  attrlbvted  to  h jdrogen  m 

whiIa,Uneoewarv,  a  twitch  can  be  placed  on  the    Sther  depicting  the  appearance  whioh  the  (^eal      lirine,  the  moat  eontpIaiiaaa««athMk^aHva;»^ 

^Dmfaw  with  a' number  of  extra  terminals,  K   Bear  was  dntined  to  aonune.    But  ttie  M.U  o      i»« "«'"''**  »^ ''9*'"'°*/jr-S''^^S     ' 

Mta  vatitaoMlnilnimenffarnvenJbaUfc         akangein  tbegreat  oonrtaiattonwaamiBc&a'TO      '«u  w)iBtKiA!&-<«.-i  Oiaxt  wo.  -«w. 


XNGUSH  MEBEAXan  AND  WOHLD  Of  aOSSSaS:  Ns.  1,0M. 


1  of  Biriti*  F  wu  rathar  &  broad 
>t  Tai7  T«U  defined,  except  in  extiemeir 
fioe  weather.  Thej  h»d  tbeni  k  dta^sm  wbu£ 
OKTe  a  yiev  of  the  F  line  in  Sinna,  ahown 
m  coDi|iaii>oii  with  the  dark  line  F  in 
the  Bolar  spectmm.  This  Sgure  did  not, 
erf  (xniiw,  lepreeent  tlie  ootual  obinTvatioDa,  foi  it 
WM  not  piaclic&ble  to  intiodDDB  the  lolkT  (pActnun 
to  a  oomparison  with  that  of  Biilui.  That  Tiew  wai 
lather  for  the  pnipow  of  abawing  tba  magnitoda  of 
the  vuioai  quuititieB  inTolved.  The  braadtumd 
was  the  F  Uae  of  Siring,  the  nanow  Iidb  waa  the 
F  line  in  the  lun.  The  Mate  ihowed  the  motion  in 
nllaa  per  ncond.  For  iuatanoe,  the  eanbe  of  the 
P  line  WM  to  the  Tight  of  the  oomapoiiding  line  in 
thetnn.  Thii would eoneapond  to, p«iluipB,atentIi 
part,  01  len,  of  the  diacauea  of  500  mlle^  and  thii 
woud  »how  that  Sirini  wai  raosdiiig.  Continiied 
ohterrationi  ol  thla  atu  had  bronght  a  -nry  nn- 
apwited  drcniiuUiice  to  lioht.  In  186S  lb. 
Hogglni  flnt  dinoted  att«ntion  to  thil  metlkod  of 
niiiiii  h  and  he  found  that  the  T  line  of  Siriu  wat 
dlipiaoed  towaidi  the  led  end  of  the  ^Kotram. 
"Dm  dltplaocment  admitted  ot  ezaet  meaaoiement, 
fcc  it  waa  found  poadbla  to  introdao*  into  the 
■netroBoope  the  eieotrio  ipaikin  a  tube  of  hTdrogan. 
m.  Ball  then  referred  to  a.  bright  line  on  the 
board,  and  >aid  that  if  SLiiiuliad  no  motion 
H^iTely  to  the  earth,  then,  of  oourte,  the  line  F 
if  SirilU  (hould  be  ijoimeliicallr  placed  with 
feapeot  to  the  bright  line.  Ai  tliera  thawn,  how- 
avat,  IheF  Una  waa  manifestly  towardithered  end 
of  IM  apeotnun.  It  therefore  toUawed  that  atthia 
IT  Sirina  waa  needing  f  raw  the  ran  with 


ancoaedad  in  oonitmetlng  an  appaiatoa  that 
baa  a  n^atansa  of  bnt  30  ohuu,  and  that  far 
exeeda  in  leniitlTenesi  oU  the  inatmmenta  hitherto 
known.  Hie  apparatus  praasnta  the  further 
advantage  of  being  capable  of  terviog  for  deotio- 
phygiological  nperimenti  and  (or  thermo-eteotria 
conenta.  The  utility  of  ao  great  aenaitiTeneBa  ia 
aapedallr  apparent  in  the  method*  of  r«duotioit  to 
aero,  max  aathe  meaiurementaotreaialanoeal^the 
aid  of  Wheatatona'a  bridge,  and  the  meaauTMnanla 
of  electro -motiTe  force  by  Poggeudotff'a  oom- 
penntion  method.  He  me  of  ^ia  inatmment  ia 
very  aimple  and  ita  price  Tcry  moderate.    Figs.  1 


oaflrmedtli 


down  to  IBT6,  and  atill  Intar,  the  aataa  obaamtiona 
wate  mada.  About  the  yaar  1S81  it  waa  perceirad 
that  the  retreat  of  Siriua  waa  much  len  than  it  had 
bean.  From  SO  milea  a  aeoond  it  had  fallen  down 
to  two  miltu  a  aeiiDDd,  and  in  the  anbaequent  yeara 
the  retreat  of  Sirioi  waa  entirely  rCTened.  Dr. 
Ban  then  referred  to  figorea  for  the  purpOM  of 
showing  the  motiona  of  Sirina  from  1876  down  to 
fikS  preaent  year.  The  difBcultisa  of  obaarration 
ware,  be  taid,  anoh  that  too  great  reliance  dioold 
mot  be  placed  on  the  aotoal  flguree  of  the  nnmerical 
nanlta.  EaODgfa,  howerer,  had  been  done  to 
MtkUiali  eoDCluaiTely  the  remarkable  cbange  in 
UuieUtiTe  motion  (d  Siriua  sod  of  our  ayatam.  It 
WM  impMaibIa  to  pus  from  the  «abject  of  Sirina 
witbont  offeringsoonjeataraaatowl^  th«eamoTB- 
mento  Aonld  tike  ^aoe.  Tb«  meveminta  of  thia 
star  had  alraidy  forniihed  a  deeply  intercating 
ebaptec  to  the  jenmala  of  aatronomy.  Many  jeara 
Up  it  had  been  noticed  that  the  proper  motTon  oI 
tua  star,  aa  obserred  in  the  ordinary  muiner.  ex- 
hibited Dertain  flootiiatioQB.  It  waa  proTed  that 
the  motion  gave  an  average  of  about  a  thouaand 
miles  a  minnte,  aometiiaea  mote,  and  aometimes 
lets.  SDCbirrecnlaiitieaaB  these  admitted  of  only 
OM  interpratanon.  They  ehoold  arise  from  the 
-" — "~i  of  some  other  atai  in  the  Tidnity.  lu- 
tuaity  ways  the  problem  of  Siriua  waa 
-  '1  theeTer-memorable  reaaarchea  Into  the 
of  Neptune.  The  irregularitiea  ot 
Sirioa  led  to  the  prediotlon  of  the  exuteuce  ot  a 
oonpMdon  to  it  of  conaidetable  size.  In  some 
degree  even  the  orbit  of  this  aatellite  waa  oom- 
pued,  and  the  periodof  the reTolution  was  assigned 
■t  attont  *jgbty  years.  These  predicUona  were 
fuUUed.  The  companion  waa  detected,  and  ita 
moTcmenta  were  fouudto  coneapond  with  the  time 
antldpated.  It  would  be  ot  extreme  inteteat  to  see 
hewfartheaeuewmoTententaof  Biriua  would  throw 
any  light  on  the  orbit  ot  Uia  aatellite.  Atpn 
the  otuenationa  had  notreaobedtheneoeaiary  i 
^teneaa.  It  thovld,  however,  be  noticed  th_.  _ 
bit  ot  the  aatalUU  were  eeen  edgewise,  aa  waa 
i  most  probable,  than  daring  one  half  of  ita 
Bj,  Sinoa  would  be  moviug  towarda  na,  and 


i  be    retreating. 


,-, — ,, bemoviug 

during  Bie  other  halt    it  wonll 

There  waa  another  IntaretUng  bra 

utronony  in  which  these  apeetroasoiue  resnrchea 
ware  oaleulateil  to  abed  some  light,  and  that  waa  aa 
lagardad  the  motion  of  the  Solar  System  thtoogh 


KOSEHTHAL'S    QALTAITOMETEB.- 

ALL  the  galraDomatara  now  in  use,  anch  i- 
thoaa  ol  Thomson  and  Wiedemann,  present 
the  aar-e  diiadrantaga— the  arrangement  ot  the 
spirals  is  very  unfaTonrable,  so  that  in  order  to 
bursaae  their  senaitiTeneas,  it  becomes  necessarr  U 
eoDslderably  iaereaaa  the  number  of  the  wfre'i 
levolntLona,  thni  inoreaaing  the  lealstanae  of  Uii 
•ppaiatuB.  It  often  beooDies  naoeaaaiy  ana  t< 
•od  to  a  bobbin  that  is  to  seTTe  for  dmerant  ex 
parlmenta  a  serla*  ol  bobUna  capable  ot  being  aub. 
ttltnted  for  one  Mtother,  aooording  to  the 
Mqolremantaoftheezparimait.  ThnaWladMnaan'a 
Mmpas*  always  reqidraa  three  paiia  ot  bobblna, 
MM  for  Oiermo-alaetrig  mnenta,  km  for  hydro- 
le  f or  phydologioal  sxperinento 
-'-  I«M.  BoaanUM; 


tJa»q 


■  jnoa  Zm  ZmMn  ISiariiut. 


I  and  V.  These  latter,  whiah  •!«  cnt  fr^  the 
same  piece  as  the  magnet,  (ottn  tte  pidai  up* 
which  the  defleetiiig  aefion  of  the  bobfefa  is  dnaeUy 


are  adapted  two  oolomna,  m  and  n,  which  support 
the  discs,  >  and  k.  To  the  disc  it  ia  fixed  the 
dsadener,  i,  held  by  a  screw,  f ,  whose  extremity 
entera  a  groove,  h  (Fig.  3).  At  a  and  b  are 
terminals  that  commonioate  with  the  eitnmity  of 
the  bobblna. 

Between  i  and  jt  there  i)  a  movable  oase  oontain. 
ing  the  mimn,  and  formed  of  two  balf-cylindsrs. 
To  the  disc  i  ii  eorewed  a  tube.  A,  wbioh  eootaia* 
the  sqapanalon  Oread,  and  whioh  ia  anrmonnted  by 
a  nvolving  piaea  to  whiph  the  ttread  it  attaahed. 

The  ai  ■     -  ■•  


the  bobbina  ia  aa  small  aa  potaible,  tl 
efficient  at  can  be.  The  polar  append 
of  a  circle  whoao  -"■•»*•-  <■*  •!*-■»' 
and  they  fesaly  t 

bobUui,  T  and  t.    — . 

aOO  revolutions  of  .Join-  insulated  sJver  win 
wound  upon  ivory  spools  that  icat  in  cavitiea  m  an 
irory  support,  w,  to  which  the  terminals,  a  and  i, 
are  flxe£  Tlua  support  haa  the  tMDi  of  a 
parallelopiped,  and  engages  with  two  loaigitudioal 
sUU  in  the  oopper  deadener.  It  ia  held  thamia  by 
a  glaai  plate,  ;i,  which,  through  three  small  toewi, 
e,  it  fixed  to  the  deadener  aud  doeee  it  at  tlia 
bottom.  The  latter  (the  deadener)  ia  » laiMboUav 
copper  cylinder.  The  magnet  inppoita  tba  silier 
muror,  i,  at  its  lower  part,  and  both  Me  saspendtd 
by  a  cocoon  fibre.  The  manner  in  whidi  the  u- 
paratns  ia  mounted  may  be  readily  aeen.  Tha 
deadener  mutt  be  ao  placed  that  the  alit  with  ^lA 
the  bobbin- support  engages  aball  make  an  an^af 
46°  with  the  Ime  of  the  poise.  In  order  to  faeUitata 
the  manipiUatlon  eoonwstad  with  the  regulatidn  of 
the  ioatianMJ^  there  ia  placed  npeai  the  matbit 
bise  a  mirroi,  B,  whidi  refleota  the  whole  Uhw 
of  the  apparatnt  in  the  direotioii,  T. 

The  dinensiona  of  the  inttroment  we  aa  tDllotra : 
—Total  height,  ISin. ;  height  of  tube,  lOia. ;  tmvi 
of  dsadener,  I'Gin, ;  external  diameter  of  deadmtr, 
1'Ein.i  diametar  of  oavity  of  deadeoor,  OSin.; 
height  ot  magnet,  l-Oio.;  weight  ot  magMtaad 
mirror,  GO  graiaa  ;  cstenial  diameter  of  DobUia 
0-<6iD.;  tbieknaaa  of  bobUaa,0'131n.;diaBattid 
bore  of  bobbtna,  0-2iB.;  raalataooe  of  the  tn 
bobbiia,  S9  ohmi.  In  order  to  frin  an  idea  ad  Ita 
-     -  .t,H.  BoMnthaldtn 

ithout   ooaapeMatiiy 
a   deOeoliaa  of    O-iUin.  u 
Ivalent  to  5410—"'  amp.,  the  distance  IrOB 

scale  to  the  mirroi  being  M.     (2)  Withaeoei- 

penaating  magnet  and  the  tame  distance  ol  Ihg 
scale,  a  deflaetian  of  0'04in.  is  eqaivalent  t) 
13'10— •■  amp. 

The  current  from  a  Oamuw  silver  theoae- 
eleetric  pits  dne  tn  a  diKeienoe  of  10"  C.  taann- 
ture  at  t^  aolderinga,  and  baversing  1,000  oha;, 
gives  a  deflection  of  4'8in.,  the  scale  being  Mt. 
from  tlie  minor.  The  inventor  has  venBsd  tat 
ratio  of  the  alight  deflections  to  the  intimaitisa.  To 
this  effect,  he  pitieed  a  nlvaoometer  in  a  dvind 
dtouit  taken  uom  a  pla&num  wire  3  Z8ft.  in  length, 
sttetobad  hi  a  strai^tliae.  The  prindpal  eticnit 
waaformed  of  one  Leolanchi  element  of  6,600  a.», 
and  of  tbe  platloom  wire.  In  eaolngtheditteBea 
between  the  two  points  of  derivation  to  vary  apiti 
Uie  idatinDm  wire,  deflection*  of  the  galvanatadaa 
proportional  to  tneh  distanoet  were  obtained.  The 
tallowing  data  an  given  by  H.  BcaaDthal  :— 


of  derivation  on        Deflection  of  scale. 


61-0 

eO'Si 

ISl-0 

iso-oo 

245-0 

242  S8 

305-0 

W7-0 

3UI-O0 

432  0 

42360 

435  0 

48S'£a 

800     ....  47C-0 

Ttie  eoDCordanoe  is  quite  sufficient,  when  wetafea 
Into  account  tbe  impaifeetian  of  the  experimcBt. 
The  emns  do  not  exoeed  the  limits  that  ought  to  be 
expeotid  with  the  experimental  amuigeuent  thai 
the  inventor  ohose.  M.  Boaenthal  has  made  a  sttjas 
of  maasuremeBt*  of  reejslanoea  in  order  to  aasertsia 
the  degree  of  ai^iroximalion  that  the  iubwrnot 
It  CMaUa  of  leaohing,  and  baa  found  that  itia 
posilble  to  estimate  variations  ot  0-005  per  muL 
Ills  imbument  la  peonliaily  convenient  for  electao- 
pbytiologioal  axpniments,  aud  iu  tb«w  Is  oapabis 
ol  rendmng  genuine  leryice. 


nrOCULATIOK  por  cholsba. 

THE  statements  made  in  oonnaction  with  Iha 
alleged  tuooeas  of  cholera  iuoculalian  in  Spsia 


Inatmi 

whloh  an  fixed  two  IwiUwittl  QQzved.'atttnAa^^, 


01  rather  with  Inenating  ardour. .. 

wat  reported  Oat  he  had  operated  apon 
pwsont  in  Telenola  alooe,  indndiiw  two  j 
dodOH— Uoieno  and  Toloaa— who  tSnebM 
eonvtrta  to  the  newdoetrina.  Itlialtoet 
four  hoon  after  their  inoenlatian  thay  ai, 
thearamptidlsRheea,  fever,  and  delirium  ofll 
V u^UajiittBE dxtean  houia  "thay  ware  M 
,\aeM&?'  YutfbtKVwA.iA'SeAi&WBiatihel 
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mSUSH  HKmAIHO  and  world  at  BODINOI:  Ro.  1,(U4. 


USaiASa  HXOHAHIO  AND  WOULD  01  SOIEMOB-.  M».  1,0S4, 
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9,  1885  KNOLIBH  HEOHAHIO  AND  WOELD  OF  80IEN0B  t  No.  1,054. 
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ENGUBH  HBOHANIO  AND  WOBU)  OV  SCUBNOE  :  No.  1.064 
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laeullfimii.    InmTrpiniaD,  a'/vnlilelcK  Fboiobsdbt  NoTB-Sooizn—FeACD  (56471).—  RRPT.TIiR   TD   QTIRRTIBR 

tofoiM  put  o(  aiMwugortreinihoalrl  TlitaqaMint  doei  not  ■ppe»r  to  h»vB  imd  the  note  ifcBLt  x»ai»w»wj*ujju**«». 

with  a  raluble  ooDtinuoux  linke,  and  this  itielt  belora  ligniDj;  it.     It  it  Ii  drawn  lor  £4  lOi.,  ^** 

lonld  b«  applisd  U  Ihi  iihtrli  of  all  audi  he  hat  made  himself  llibls  tor  the  wbole  of  it,  nn-  %■  A  tMr  mmnrt,  Otmipuidmtt  ar*  rmpitU 

whatever  tbcir dwoiititiDn.  Ifu  heoaDahbwthatbissiEnatnra  waifuBduIently  Ai'w  rtpiuUd  la  m*>ilie»,iH  kkA  tailomf, fA(  til  e 

jriatfe-tiacka,  hona-boxct,  fish-voD),  &e,,  obtained,  and  Uiat  he  le&llj  only  m^iat  and  wai  titainmiir  rf  tJU  qittty  aiktt. 

orth-Eartna  Bailwa;,  ara  nearlr  all,  if  intended  to  be  aurat;  t»  the  extent  of  £2.     ToproTS                                          

ofltted,  and  great  pTBiM  iadne  tome  com-  fraud  he  oan  giva  eviiienca  himielf,  and   call  the  [64GDS.1.-"  Bonnd"  o>  "  Arotuid." — For  the 

thbieaion.     Unfortiinatel;,  thia  railway  borrower  ai  a  witnen  to  luppoit  hie  contention  i  iolbrmatlon  of  "  Oa,"  I  will  tX-n  the  following 

thaexoBptioni.  bnt  I  uaquileunabletouy  whatileoiiionthejudge  qaotationi  from  the  beat  of  Eogliah  anthon  to 

COrmpondent  has  evidently  rtad  tte  dia-  wilt  come  to  after  bearing  both  sidei.  ahow  that  "  aronud  "  la  not  an  Ameiioaninn,  nor  a 

m  "  Jerba  in  Traine,"  wbfch  took  p'a^e  in  Comp AST— Debt- WniDiBO  Up  (56522).— If  the  aurvival  in  America  of  an  obiolcte  Bugliafa  term, 

amnaaomeyMiaago.    I  may  mention  that  q„„i,i  h„  »  „ud  claim  againit  the  o-mpany,  all  but  thatitia  Engliah  "pure  and  nndelled."     Aa 

tbere  menhoned  la  not  of  the  xame  cha-  g^  can  do  ia  to  ««nd  it  in  15  the  liqn[datur  in  Ibo  "  Oa  "  objects  to  poeUo  quoUtions,  I  have  taken 

the  above,  and  bynotneana  aoaevMsin  „i„^g  „„.    Hia  being  paid  will  depend  upon  the  tham  from  arlidea  on  aatronomy.    To  be  brief,  I 

I.    In  order  to  falter  themielvea  from  isjata  of  the  oompany,indhe  may  oElvget  a  oom-  have  taken  bat  one  quotation  ftom  each  author, 

omecompaniea  give  out  tliat  the  paiicoDKer  „,ition                                               '        '"  whilat  I  could  give  a  great  many  more.     I  have  no 

S'ii^in  moh^n  '■"■  "SS^^M.  ^'^Xt  J^TSTirE's  Mancai.  f56529).-The  bat,  eimple.t,  Z'"^  "V  ^t''°°^7  ,*??*   5f  °°'  ■'™"Y,  ^  "• 

d™  to  toeir  0^  neili^L^dTr™  al  ""*  """"  "«d""«  l"»^°'  "^i»  kind  i.  undonbUdly  New  on's;;.Pru.c,p»,-.by  Motte,  Book  IIL,  pro- 

S^^^^i^^Je^Kri^brt^Uarthe*  ''■f''«'f-'^>«r°-K:  ^^  «'■  «"- Wigra^,  ^„"^- 

^rn^e';rthr^^Sbr'^'.:Ll.S'rl  t^^T'i.^.w^'^rU^edX^^len^-dX  '^-      ^}^fk'   '-' ^•^■^^\<"    ^^ 

.      H™^l^™SatlL7nT«^^  Chancery-Lmo,atl2..6d.,clJth.    1  have  uaed  it  S»?°o»":   "The  circle  «-<.W  where  Uie«^ 

•one»drXg"w:y^rp^t  ^^a^^^  "^hS^u"^  "Jtt '^'^,^5  E'i'<,X"^-aT'b^  'S^'::tir':' tL^" Wo 

effect.   neMidl^dBailway  Company  "Pith^?  jtTa  comntote^  aerate     1^^^  nabiouTap^earan'oe   a™uB<f  the   planet  Juno" 

„ and   Martiu'a  Police   Guide,"   alao  ooatly.    Tbe  Jf*—"™' 

MUmCAI,  SCALB.  "Jurtioe'a    Note-Book"  i«  really  a  aonrtw  aod  "  f^^™ 

■I-DUBIMQ  my    eiperienca   I   hava    fre-  alphabotloally-ajfrangedepitomeof tbectiminulUw    !,„„,,jj, £!,.„-., -rheWlo 

aung  the  chromatia  paaaage  referred  to  by  t^at  anyone  could  read  and nnderatand.  fw^nto  ■■  i^  53 ■  "T^l 

rfi«mhi.lartlatb,roi.lSemuaicUcale  lUlES  *»n  Ta^-Assmbm^  (56532) -The  ^^^^   ^,  tv^th  the   iarth,  reTolving 

for  the  pnrpoM  of  aamparmg  tbe   three  Queen's  tazea  will  foUow  the  aaaeaunent  for  the  anand  the  aun  "     "  Ho  Moon  "  by  Proctor  nun 

•  oontaiued  m  it,  and  am  latit&ed  that  the  poor-ralce,  and,  therefore,  aa  the  qneriat  baa  got  ,,.  i.Thn  ^niiKtnrial  talMEnna'tiimmi?  arm^Sx 

smitone  i.  1«.  than  the  other  two,  which  fia^ate.  r^duoek  from  £40' to  £32,  £.  Uxca  aboSk  ^,„  ^  ■?     «  S^o^TXair"!^™^  : 

'■,   ,.      ,  ,       ,     ,„    „,       .  ,^    „,  .  i:™*  down  from  £50  to  £40.    Lpon  a  proper  re-  Yi'j^  nnobaoured  view  of  the  hiWiron  fl™:»rf." 

of   the   IntervalB   (G-F)  and  (F-B)  la  preaentation  to  the  ooileolor  or  anrveyor  for  tha  <<  climate  and  Time,"  by  Croll,  page  1 :  "AnidM 

•raiitone.  and  ia  «Tpr«aed  by  }?   The.um  Que™  ■ '«».  I  "^>' """  ™"-"'li  1»  »dopt«d.  »t  work  a^uiirf  u.. "    TLia  neediiTo  comm^ ;  bnt 

'"  Lboat,  Naiie  (5C545).— I  lea   thi*   query   haa  I  will  a^  to  "  Ot,"  "  F.B.A.S.,"  and  otban,  iwd 

If  thia  compound  interval  already  been  anawered  by  two  correapoBdanIa,  who  Bngliah  worki  on  astronomy,  aod  mind  whait  JOtl 

differ.    I  do  not  agree  with  the   Vicar,  who  la  read,  and  you  will   not   need   an   American  U> 


r 


'0) 


,  the  minor  third  between  £    evidently  writing  what  ia  ecoleeiaatlcal  law.   Ai  far   enliahtan  you  further  with  regard  to  the  B 
~  " -'-  auoh  a  thing  aa  a  "legal  name"  at  all,    word  aro-jnd,  nor  will  yon  any  mote  m-*—  *■ 


\  °  /  aa  there  la  auoh  a  thing  aa  a  "legal  name"  at  all,  word  aro-jnd,  nor  will  yoa  any  mote  make  Ammck 

l,.i.mdiiamoinl(Ml.mlemlwmb.!;'  I  *""»  »I  «  ™  "J.  ".p.  ."*■".»»'""  ■Jf''  f,  ."tS",'!""'   '"  JT  .ih'°':;S^«  "^JT^Jm 

156  wai  Rgutered,  which  la  Divil  law  qmlo  aupersadea  '  Abad     was  uaed  hy  the  poet  opaneer  over  200 

I  ifu  than  '^  Vs  ^"^^                      HT   TT  the  baptiimal  name.    But  a  man  may  take  any  years  ago,  eo  It  l«  no  exotia  in  your  aoil ;  Mkd  if  it 

iieaamanjgoy  2ni8-                   «■  "■  name  helikei,  only  horona  eome  riik  of  confoiiou  haa  become foaaili«d.  you  can  digitnp:  yonsMd 

if  property  ahonld  be  in  qoaation.    For  the  reat  I  not    import    it.       Woold    "  P.B.A.8."    wWi    t* 

LBSATj  KXFI.TBB  agree  with  "B.  9c.,  Plymouth."  ignore  the  100,000  ot  mote  worda  ictrodnoed  into 

Fred.  Wotberfteld.  Silieitor.  Bngliih  aiuce  the  daya  of  Shakeipeate,  and  (all 

.]— EiEonTOHH  —  SECTjnrrlKfl    {663 W).  —  2,  GtBaham-buildiuga,  Guildhall,  E.G.  back  u "on  tbe  6,000  worda  med  byhimf    I  think 

Bcoritiea  ihould  certainly  be  placed  lu  a  not —James   Bied,  Atlanta,   Lauiaiana,  U.3.A., 

'here  oould  be  no  UgoT  .tfwt  given  to  tbe  ,"  «     .  "^"f  *"  "      ^                ,  dentand  why  I  should  begin  with  a  civDiwa  mu. 

•  "-— -■™'"  r24338.]-OF  how   flat   a  otuTahire  can  glaaa  The  reaaon  ii  thia  i  it  ia  a  liw  of  Nature  uniform  in 

iFDociraE,-TBf5035Sl  «p£«nj*l  "gn'fot. be  blown ?    The  quealionatuaa  ju  operation,  and  admit*  of  no  exception,  that  yon 

™Uy^Mu  «W:  "f  ^\9"  '^  S!"  *°  T''  j"""^'**-  ^'^  cannot  get  out  of  anythine  what  i.  not  ii  it ;  ^- 

to  employer  iS  ^wa  P'""  ^^l^J  "J^'/v'^.f  ^^  ^•B™"^""^'^*  ^ke  ^„ently.  it  theae  io-Mfied  primitive  men  were 

^   '^    ■           ™  '"»«aa  distiuat  at  both  then  centre  andmaigm ;  lo  ^1^  anco.tore,  they  mnat  have  bad  in  them  all  th* 

'  that  thenumbarnf  them  to  map  the  wholebeavena                                                                                      — 


.     (6Q3Sl).-_     ^ ____  _ 

DC  d  have  to  do  with  thin  and  the  latter  when  it  torna  a  oomerto 

isfarai  thefactdareatatod.  Motberand  (The centre* of  ti 

mortgage,  and  distant  hy  the  a 


'.r*?,'?'""^"'"*''"'   ,.'?"'"8'P*'""'  distant  by  the  ate  whoao  tangent  18  two,)    Thna  ^^  thiitheory  of  tbeaelf-advanoementof  aipwrf^ 

,  thmk  the  mortBBgoe  would  have  advanced  the  10  aunpleat  wta  bib-  whether  of  men  or  animals,  is  in  flat  oontia£eti^ 

lay  Without  fo^mg  that  they  hid  a  good  jj           122           352              752  to  the  law  and  faeU  of  Katnie,  ai  weU  ai  tha 

.ven  If  there  ever  wasanyolaimmthBiona,  33            162            482                812  eiperienoe  of  every-day  life,  and  elanda  in  the 

iyjm^^s?  r'.™  r?^  "■TT      '**"  "*"'  "  42            2S2            402            1,002  position  of  beiog  a  condaalon   in    seanh  ol  it* 

I  by  the  Statute  of  Limilationa.  gj          j-j           642           1,082  premiio.    "F.  W.  H."  also,  in  letter  24282,  aaemi 

ytKRs'  Li"n.'TT  Act  {5G4Sn  -In  thecaae  g^j  ;,  „,«  32  were  made  with  their  20  hexagon,  f^,".""  t"°!;!li'i^  ^^,1,'"*  °'  wJ.'^n?'.^ 

hu  quMtst,  I  do  not  tbmk  that  either  the    _.     ,       .Cl  .-.i «_  11 j  .1 .._,_  bi«  "ombtjology.       A  human  embryo  11  not  "an 

,«'0,..m;™,..uldl»ll.bl..    E..  ,7|?S.*rttVtt.  Z.SShg  Sin?S.  i.l-M;i«-ll.,1».f   .1   mtoplil.  m.ttjr," 

aieoDly  tiabe  in  the  ipecial  casea  aat  onl  1         '„  ™™Ji  w>  v-nSo?' ao-     m..^.i.^A  and  it  does  not  "evolve."    It  u  a  human  being, 

«tofl880,nonflof  which  would  cover  this  il"'*!?^  T^"^' ?S^A1-^!  ™S,"„  J.l?  ^  '  laving  in  it  .11  and  everything  that  it  will  ever 

,.  a.  the    oreman  ordering  the  daageroua  '^/''".'^li.wiffT,    T^  nL^^*.^«^,^o^l  P""".  ""»  ''  8^"'"  "  itrict^harmony  with  the 

be  done  was  not  iu  the  master's  er^loy-  '^^  J^'lT'S;^  *^u':i  to^'iS^'JJ^tSS^n  1  ^  °"t«  ^^t-  ""*  ""  '«°"  ^'^  ^  "»"• 

Uworkmenwillputthomselve.inpositi.is  °'J,°"V',^™' T^w  '  lU mo-T^^^  which  contain,  flie future  t»e.   A,  to  the diffioolty 

IT,  they  must  take  th^  couseqoenc^     The  =^'  't^S™*  ™{h„  M  ™  ^I^HkT^.t  «'  "'  »  ■P'<^»1  creation,  tbe   difficulty  is  not  in  th» 

4W,  as  to  the  rish  of   the  iarvice,  is  not  »"■    J".'^?.™.!^^  ?f^  M^tH-Vh^  (i.^^J.^f  doctrine,  but  with  thote  who  wSl   not  have  it. 

,y  tie  statute.    A.  I  undentand  this  case,  ?u"i?. w  t^^^  JT^u  Ji^' ta^L  Sen^^^^^  although  many  of   them  a™  prepared  to  heliev* 

tiuuiBrt  to  work  upon  machinery  in  moUon  -Af  "*"  VT?™,!;™  XJ^J      -tS^nE^^^-f  So  ""^  «^Pt  «■»  ^'^^^''    that  m^  with  all  bi» 

«.inf  Uiedanger.  "lie  should  hSve  refused:  ^^j^^^^^^&^S^^' ^Ltli^Jv TraSl^i  ^^^  ''^  "'''™'  *'°'°  '  "  "l"'^  "  (•"»"'ri"'» 

mt,  the  machinery  had  been  stopped,  and  ??S  ^f1^™  STfTton  Jw7fot^  L.  m.^T^  "DeKcntof  Man -j.-Dbsb. 

goiig  while  the  min  was  at  work,  Vawnld  ^^n' '^.Vil  ,h??M  J^l^MnJ  ^  ^^^n"^"™™        Fhi"  """t  and  the  long  wriaa  of  rejoIndMfc 

S^damage.ftomthomillowi;er..    Itia  Jat"'di'?a''of'  '  ^'^wm  ViTf^^Sat"^^..  "^*i' g?""^'",  *,V?f^«!'"^r''"""^  "" 

BuUk»toimaginettuteTer7Clueo(uijai7  ZTir^Al,.  whnla  .k»      WiU  not  irlui    rather  ha  member  tha  raat  o(  the  tait  !-El>.] 

i,bt.la.tlan.g.la.l..a,.b«i,.  ThaliBi  gi^ttJaeJttiVSli ot a^riS, iS,  "liS       I»SI19  l-Mler,.    Aajtrntment. -■Umii.  to 

:!!'^Sl'Ji',""     "•""™!*,l,"r  i  riSlS,aq*SSol\5,™"S,"i;^  ■■4l...d.»"..d"m.lto."totb.lrr.plI..;brt 

r.       But  that  meana  a  wrong  m  the  legal      n^Tj T.  .„_i to  »m  aoirrtii  uv  thev  ktr  not annlieahla  In  mvatand 

l.li.,M,«,tle;.bl.wron,,3it,.ageSe-  '"SL'iif S"."!::!. 
7  ba  sopportea  by  pcoof  of  negligence, 

■  toQdm- EjBiTntENT(56467),— Therant  daro'tbguMn'— ••<—>— •«-<~  >"  f""*—                      -    1       a     ■ 

mpi»Botrtated;butIpreanmeitia  under  Pholographi     takes     on    ■    oonoave      luifaca  of  body.— Skmi'bi 

«r.    It  BO,  the  qneriat'.  best  and  qnickeat  oouM,  t^theaame  lens,  or  one  of  equal  foons,  ba       [55826.^— Etea  011.-To"Invicti."— Inrvplyto 

I  to  bifaig  an  action  of  ejectment  sgainet  his  copied  on  a  plane,  either  c^  naarlv  the  ideotiaal  above  inc|nity  you  pcomieod  to  forward  pamphlet  It 

1  tks  enmty  oourt  in  the  diatrict  of  which  scale  01  laner  ;  bnt  I  never  heard  of  thia  being  I  advartuod  my  addrau,  which  was  Mooidlngly 

ofaK  ue  iltiwled,  and  upon  proof  of  the  done:  not  Gave  I  leen  any  piotnra  of  gi«at  angnlar  donainlsineof  MatohSthlait.    Aa^wt-^r"^™"- 

tad  tha  Dotlo*  to  qalt,  he  .honld  receive  width  and  tha  dUio«blMi  tUl  would  give.  haa  anmA.  P^tMM  «EsJam.  «*&.  <i^'>«>-— ^  >^  * '^^ 

ittBoMrinpowsrion.  andJon*.                                       m-I^a.  &SK. 


The  age  ol  planetole  hunting  of  oounewiL  end,  ~»  Jaokion-Li.ter.  The  one  1  want  is  with  th; 
,  aU  tfiow  t£m«.  known  .u3  unknown,  wiU  de-  "^J."^  Oflor^  ot  a  ™B  b^Wf  0°  ^.  •"«•  °* 
ue  themaelvu  in  liuM  instead  of  points.  objaetivotube.  and  worked  by  mUIed  head  on  aids 
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-hlah  ihoiild  b«  b«Dt  loanil  while 
brought  Qe&tly  together ;  the  p«- 
ig  fan  remoTed.  A.aj  bUckamith 
ooaple  of  minatei.  I  hays  seen 
tcriptioii  which  woik  well  anaiigh, 
klnrt}  hadevideDtlj  aome  inch 
ntioned  '■  ipting  wuhan."  01 
a  to  aa^  anythiiiK  againit  "  In- 
which  ii  piob«b]y  the  beet ;  bat 
Bod  brMiDg  »  --"■ ■- 


nail;  find  lu 


»  rathai  awk- 


rentlAl  Bqoatlon. — The  eqoa- 
'-  =  0,  may  oenat  in  lome  geo- 
bat  it  ooean  in  the  mitheniatioal 
era  y  might  expieu  the  tempera' 
listiuice  z  from  the  origin  at  a 
[on    baiDK   nppofled    into  ipvMi 

eitrsmitiee  ot  the  bar.  Other 
are  likewiie  represented  b^  the 
neial  aolation  ol  the  eqoation  ii 
a  and  Foorier'a  treatiiai  on  the 
iry  of  beat,  and  also  I  believe  in 
il    eqnationa.     "M.I.C.E."  has 

the  eqaation,  but  not  "  the  sola- 
neial  solation  is — 

irse,  an  atbitrar;  fonotion  which 

>  oonstant  in  otdinaty  differential 
TUiable.    It  ii  not  at  first  sight 

>  above  BolntiQii,  but  it  can  be 
<  "separation  of  the  aymboli  of 

is  oalled.  The  solution  given 
«pIaoe,  and  ii  probtbly  the  onlv 
7  nie  ia  physical  inqoiiies.  U 
t  when  <  EI  0  be  given,  ths'arbi- 
imely,  $  (i),  is  given,  and  the  do- 
le the  temperatore  of  any  point 

time.  Taking  the  simplest  pos- 
x)  '^  ax  +  b,  then  y  =  ax  +  d, 
me.  I  need  ssaroely  say  that 
olntian  af  the  equation  in  qnas- 

ron  Wheela.  — "  Coal  Mer- 
diffiealt  to  answer  wilhoat  seeing 
bat  I  will  help  him  it  I  can.  U 
rheels  are  the  same  dish  all  ha 
re  the  boxes  out  of  wheels  and 
1  pnt  best  set  of  wheals  under 
wheels  are  not  tho  same  dish,  he 
ue  of  the  arms  to  suit  dtih  ol 
soon  aee  hishaises  lose  8esh. — 

•nine  Oondnctora. — M!y  last 
udicioail;  extended.  As  regards 
onld  be  gilded  or  be  ot  pbtinnm. 
noat  advantageous,  it  poeaUde,  to 
he  Donduotor  to  the  water  maui*. 
auinot  be  dona,  nie  metal  earth 
The  area  of  these  shoold  be  at 
>o  not  osa  iosolation  at  supports 
IS  putting  up  of  a,  lightning  oon- 
tiiui  wh£h  Teqaires  muehoare. 


to  tlia  right  qusntUr  of  gas  yon  think  you  need ; 
thai  bepn  to  tnm  the  beUows  tap  on  by  degrees, 
j  oat  knocking  it  a  little  with  a  ab»ia  hook.  0th. 
Have  a  mngoi  pot,  pnt  plmty  of  olean  iiaoin,thcn 
tr^  diSsrsnt  proportiosa  of  acid  and  water  in  ;  yon 
will  aoan  Isam  what  proportiona  make  the  moat 
gas.  Ifnch  depends  on  the  itreugUi  of  the  r^w 
add  i  but  if  it  1m  fall  attength  170  Twaddle,  about 
ouB  of  add  to  three  or  four  water  will  answer  beat, 
or  try  acid  and  water  at  "0  Twaddle.  Write  again 
it  jon  need  more  instrnotion,  and  it  you  or  any  ot 
onr  kind  readers  oan  answer  m;  inqoli;  made  four 
vreatiago— viz.,  how  tomake  the  best  nitrate  ot 
iron,  without  putting  ooppersa  in,  far  calico  dyers, 
which  Itanda  about  TS°  Twaddle,  kindly  do  ao.— 
Heksy  Holkbb. 


damper  oloae  ahot ;  U  laoh  was  ths  osae.  the  explo- 
sion was  dae  to  an  acoumolation  of  ooal  gas  in  the 
tutnaee  tubes.  This  vronld  arise  from  t&>  damper 
being  oloee  ahnt  and  only  admitting  a  vary  Umited 
quantity  at  air  to  the  fnrnaoe,  whioh  would  be 
chieflj  conaamed  by  the  nndAr  nde  of  the  damped 
fire,  very  little  passing  through  the  f unutoe ;  the 
heat  tlins  generated  wUl  distil  soma  of  the  ooali  on 
the  upper  lurfaoe  into  ooal  gas,  ths  gas  will 


1  the  fnrnaoe  tube  because  there  at 


throiwh  tl 
ponod,  wli 


—J.  lUnoB. 
igraph.— I  am  much  obliged  lo 
■lier  "  for  his  reply  to  my  quea- 
ha  has  not  quits  undentood  my 
e  seen  Illnstiatlons  of  Uie  helio- 
M  he  describes ;  bat  I  vrant  to 
nper  anale  at  which  to  sat  the 
rafieeled  t*y  may  fall  upon  tlw 
the  observer,  is  foond  withont 
tant,  an  tuigle  whioh  i*  altering 
he  ann  novee  onward. — AfinsTn 

Bnmlnff.—Hr.Diviea  la  rather 
on  a  new  beginner,  and  Mr.  D. 
t  about  the  quidity  of  acid  re- 
]  seen  thoniands  ol  feet  burned 
,  It "  New  Beginner  "  bu  not  the 
>ok  at,  or  U  he  wanta  any  farther 
1  write  again  any  lime.  I  may 
hat  the  beet  thing  for  new  handa 
to  mind  the  following  poiata:  — 
aan  gas,  by  aaing  clean  zinc  free 
fee,  and  free  from  paint.  2ad. 
d  watsrasofteuas  the  gas  begins 
I  tarnish  the  bright  lead.  3id. 
the  flame  too  large.  4tb.  Learn 
int.  6th.  Start  with  moderately 
I.  per  foot,  at  first,  and  by  prao- 
:e  lib.  per  toot  lead.  6th.  When 
upright  naU  two  pisoes  of  lead 
»  a  loose  board,  thrn  he  caa  ia- 
i  ths  lead  half  upright,  and  by 
Uos  the  board  quite  erect.  Tth. 
nght  do  not  have  the  top  lap  so 
ons,  and  tha  flama  and  heat  iriU 
t  all  alike.    SSl  Wh— 


.  which,  as  soon  as  thestokM  broke  the 

ronid  explode.  To  remedy  this,  a  portion  of  the 
grata  bars  at  fin-bridge  end  of  ths  f  nmaoa  (aboat 
one  quarter  the  length  ot  the  fnlte  will  do)  should 
be  raked  dear  of  the  fire,  leaving  the  bars  eDtiraly 
open,  the  remainder  (rf  the  firs  Bhould  b«  damped 
in  the  usual  way ;  tha  damper  should  alto  be  left 
partially  open.  This  irill  cause  a  current  of  air 
through  the  back  end  of  the  furnace,  which  will 
cany  with  it  any  ma  that  1«  genanttad  in  the 
damped  fire  op  the  ohimney,  thus  preventinf 
any  aocumulation  uid  all  risk  ot  eiplosiaD. — B.W., 
Nawcaatle>on-TyDS. 

[56669.] -Bxpanalon  of  Metal*.— The  in- 
crease ot  TOloma  ot  any  metal  is  proportional  to 
the  inorease  of  temperature.  Twlsden  gives  the 
ooeffldents  ot  linear  expansion  tar  1°  F.  at 
0  00000642  tor  wrought  Iron  and  0-00001052  lor 
brass  rod*  1  that  is,  the  rods  would  increass  thsss 
tractions  of  their  original  lasigth  for  every  increase 
in  temperature  of  1^  F.  Then  a  rod  of  wrought 
iron  Sein.  long  b«*twl  from  iP  Y.  to  100^  F. 
wotddbe*- 

36  X  0'00000643  x  (100  -  S2)  -f  36 
•>  3S-0260G616in.  long. 
— R.  W.,  Newcastle- on-Tyne. 

[66661.]— Portraltnis.— This  is  rather  a  dita- 
onU  query  to  answer,  because  of  insnffl'liwit  data, 
lor  instaniw,  qoarist  say*  he  nsea  one  ol  Lutoastar's 
^-plate  landsoape  lenses.  Kow  I  will  be  botod 
i&.  Lsncaatsr  lelk  atlaMttbrea  dlffeiSDt  kinds  ot 
landscape  ot  view  lanaei.  Thaiefore  "Camera" 
shonld  state  pieoiselj  what  lans  he  use*.  Prasuming 
it  to  be  a  single  lens,  I  shonld  guasi  (what  •  lot  ol 
iMeSnlte  grnriea  osnse)  the  ^partnrs  of 
than  the  fixed  one]  wonU 
inch   he  should 


abtg  a 
.._wiflwi        .  , 
not  be  hM  than  /^y    With 

gat  a  eonedly-expaaed  negaUvs  of  a  group  out- 
doot*  Id  two  Meonda.  Then,  taking  raUo  given  in 
aniwarb7"B.Sa.,"  1  to  30, he  wotOd mqnire one 
mlnntl  udooit,  whidt  I  shonld  oonalder  abont 
right-  What  does  Hr.  Banuatt  mean  by  "yonr 
negatfasa  ais  nndsr-expoetd  t  Ton  gat  the  drtaili 
ot  the  dress.  It  a  daA  csia,  all  right;  but  jou  get 
the  laoe^  Mlah  azall^itar,  too  dark  id  the  naga- 
tivs,  which  maks*  them  nlnt  without  niffioiait 
datafl  in  the  print"  f  It  than  not  »  «Up 
hereof  tome  M(tF  fiiaea"  Oament"  sayi,  "Igat 
dat«a  is  tha  disss,  but  the  featuiM  oome  out  dark." 
Now"^'-'  -■-- '"- 


tr  exposure  die  laoe  wonld  be  too  daoaa  In  tha 
itiva,  and  too  white  (or  hsht)  In  Oe  print:  at 
aame  tima  detail  in  the  dark  dress  would  he 
oonspicuou*  by  its  abasnos.  Farther  on  Hr. 
Bennett  says :  "  It  Is  not  twrj  en*;  to  gat  good 
portraita  with  a  view-lens."  Quits  right,  Hr.  B. ; 
'tis  not  vary  eaay  with  any  Isns,  but  tis  quite  as 
easy  with  a  view-lena  as  it  la  with  a  portrait- lena. 
A  rapid  rtdillnaar  it  no  doubt  a  view-lens,  and  I 
have  taken  good  portraits  in  an  ordinary  room  with 
such  aperture  ot  stop  [  p  )  ^  ^^'  seconds.  Now 

don't  aay.lhat  was  becaoseitira*  a  "rapid"  lens, 
tarrapidity  depandsuot  onany  particular  build  of 
lent,  but  on  the  relation  the  apcotore  bean  to  tha 
foc^  length ;  therefore,  a  singla  leni  with  stop 
(  -.]  would  work  quite  aa  quick  as  a  rapid  or 

portnit-lens  stopped  down  in  the  same  ratio. 
■'B. So."  gave  26  seconds  with  a  portrait-lens.  Did 
>■ the  full  apartuTsf  I  can  get  good  results  in 


a  near  object  takes  longer  to  impress  its  imam  on 
the  plate.  I  mean  the  different  ratio  the  local 
lengui  of  a  lens  bear*  to  its  aparture  when  used  aa 
a  near  object.  For  instance,  take  a  lensof  61n. 
equivalent  power  and  lin.  aperture   |  s   |  ■  '"'  ^^ 

to  get  a  Isi^  head  an  a  j-plats,  and  <ron  will  find 
that  the  focossing  screen  is  abont  9in.  from  the 
lens,  10  that  our  working  aperture  would  be 
dimioished  to  f  ^  J  with  aame  lens  and  same 
stop.  I  hope  photographic  qoeriats  will  in  future 
use  the  simple  formula  ("^  '""^'j  in  dssonb- 

ing  their  lenses,  and  not  fuss  abont  their  being 
view  or  portrait -lansea,  snap  abutter,    &c.~J'l.B. 

[66678.]— Hupported  Beam.— Hie  points  will 
be  beat  determined  by  the  graphic  method.  Taking 
thsbeamM  one  uniformly  loaded,  AB  '" 


the  beam  resting  on  tha  npporta  C  andD.  Draw 
the  dlBjgram  of  banding  momenta,  and  the  points  z 
and  V,  at  which  the  bwrn  has  no  beading  momant, 
are  the  pointa  at  which  it  has  no  tendency  to  break. 


It  you  wish  to 

0  and  Q,  yon  o 

yon  draw  the  beam  A£ 

Tyne. 

.]— Supported 


._  ..  andy  team 

with  tha  aama  scale  a* 
~    W.,  Newcastle- on-' 


Imak  at  any  paint  of  a  beam  i«  nsoallr  inaasarad 
bj  what  is  eaUsd  the  "  breaking  eonpls''— i.e.,  the 
momant  round  ths  point  ot  all  the.f^sas  wblsh  est 
on  either  eegmant  Mt  liis  beam.  I>t  AB  be  Ihe 
beam,  Q  its  oentrs,  O  and  S  Um  points  at  whioh  It 
is  rappoitod.  Let  a«  mass  ot  unit  length  (u 
[ndi)  (d  flie  beam  be  m ;  thsn  it  la  ole««  Oat  the 
beam  is  in  eqidlilainm  under  the  action  of  a  fores 


•an.p     rs  .J«iy 


llTd< 
upiraid  pressures  at  O  ai 
Let  na  find  the  tendency  to 
Let  QX—  z.    The  forces  which  act  « 
9mg  upwards  at  D  and  (3  -  x)'af,  which  la  XB, 
downwards  at  T  the  middle  point  of  X  B.    Taking 
Qments  round  X,  tendanoy  to  break  It— 
9jnj .  X  D  -  (0  -  «)"/  -  ^  Y 
Or  e-y  (6  -  z)  -  (9  -  z)'  "^ 
it  there  ia  no  tendency  to    break  B  (6  — 
I  (9  -  I)' 
Or  simplifying  z*  -9,  .■.*-  + 3, 

And  the  two  points  required  a * 

— -   - —  " each  side.— 


, 9lll£. 

to  break  at  any  point  X. 


«  at  a  diitanoeol 


i 


•"-tj"( 


tttd  one  van       t»6nSA-%WB^'n^6-  ■«*»™-— '^**^'*'^^ 


BKGUBH  MBOHAMIO  AMI)  WOBLD  OF  BOIESOR !  Nc.  l.OM. 


of  file  puti  Iwjond  P  and  Q  !a  4.      T1i«  might  trektlDg  pure  ftlnmiok  direotl]'  with  pure  boHo  %iai  aontiDiiB  Tonnd  to  meat.    In  gt^mi 

batwem  P and  Q  ia  10.    The  tMndingmomaotkiP  bsfora  ttta  blowpipe,  i<  a  wfaile  ouqne,  louudad  cmttine*,  M  oil-flwki  tMBtaa  in   tti 

and  C)  b  waight  4  x  arm  2  =  6,  bejood  F  and  Q  mass,  which  no  Bmoont  of  ordiiiBTT  haat  can  nndei  wuhed  «ith  kot  tada-water  an  ma 

banding  momenta  are  ai  the  ordinates  ol  tbe  onrre.  traneparent.  In  the  ytar  1371.  at  Muuoorie,  India,  hare  made  and  naed  gieat  oumben, 

BatwMo  Fond  Q  thera  ia  a  oDJIoim  teniion  in  the  with  the  TJew  of  ascettaiuiugtheeatue  of  the  brau-  lota  a  entting  ondcrone  of  tli«H  iuTO 

top  of  the  beam,  and  a  miifann  ooizipieiiioii  in  the  tiful  cerulean  bine  tit  aappbire,  whioh  "Ei-G.  Q."  — W.  Hohien. 

bottom  of  the  beam,  both  being  lepreiented  by  3.  probably   knowa   ia   pare   alumina,    I  diiaolTad  [66697.] — Onttloc  CHasn  Bottlas. 

HiO  bending  moment  at  0  toe  the  length  10  ia  chsmiculy    prepared,    perfectly    'frhite    alunana,  tried  the  way  the  Acaericao  paper  gl — 

' -— "-. -     ..  f  J^ono  1 


=>  l!i,  I 


O  and  P  and  betwe«a  C    "^^■^ ''f  ^^l^*^  t"  borOi  ou  platinum  wire  with  think    it  would   aniwer    it   done  proj 

■J  anu  r,  anu  oaiwtxa  v    jj^^  mouth  blowpipe,  working  houra  eTurr  day  for  rollowing  ia  a  aimpler  plan,  howeier, 

inti  aro  a*  the  ordinatee  of    a  fortnight,  vhea  I  obtained  a  pale,  but  dietiuotly  ;ut  off  dozens  of  botUe-topa  thii  wa] 

1    and  beaDtitolly,  blue  tronaparent  bead,  BO  hard  and  uiiwer  for  ita  efTicacy.     Wind  a    jMi 

tough  lbi;t  it  resisted  hammering  on  an  ma-rA,     I  biittiug-cotton  (any  atuorbent  kind  of 

kept  thi*  bead  for  some  yeara,  but  when  I  found  no  la,  but  1  find  thia  anewen  beet)  aati — ' 

OD«  waa  the  lewt  interMted  in  the  '    '  " ■    "      "      " 


leOuitUi 


.     ._ .tithrewit  if  wine  round  the  bott'e 

]rloatit;bntmyeiperimsiitathanoonTinoed  rant  it  to  crack  off;  it  iai. 

it  the  blue  colour  of  aappbiie  is  due  to  the  t  will  stick  to  the  bottle  when 

HiuB  uauM  as  the  cerulean  blue  of  deep  aeas  (over  locoid.     Have  ready  ■  baun  of  wa«r 

100  tathoDit),  or  of  the  miles  of  moist  atmoiphero  rou  can  get  it,  and  banng  set  the  eoHi 

oallsd     "the     aky  " — viz.,     to     oombiaed,     or  «t  it  bum  for  a  few  uiuutes,  boldiag 

■■ohemiokl"    water,  which  may  be  dissoL*ed  in  udeways  (bo  that  only  the  rim.  rooDd 

ordinary  water,  or  other  menitrBom.     Id  1879  I  sotton  is  wound,  gets  hot),  and  pluDge  it 

again"Tetumsd  to  ths  charge,"  and  by  nsinssub-  lefors  ths  ootton  bas   burnt   itseU  oit^ 

stances    oontaiuing    large      proportions    of    this  iTBter  in  auoh  a  way  that  Ibe  anrtus  a: 

"  Dhemical  water  '*— namely,  hydrated  aluminium  vater  will  jutt  come  up  to  ths  line  ol  ov 

uhosphato  (pure  waiellile)  dissolved  in  bydnited  [lass  will  crack  iDstantly,  and  the  topwl 

borio  acid  before  the  blowpipe  bjr  a  minute  addi-  a  the  bottom  of  the  baun.     J(  the  cotton 

iQ  of  i>otasiiom  hydrate,  I  obtajned,  ia  about  ao  ilraigkt  thia  mokea    a    perfectly  iltiill 

ur'stimeforeach,  beautiful  dark  blue  "  atonaa,"  The  rim  can  be  aflerwatds  filed  oH  it  i 

, r— — •  —  — -    1  -      -      .  loh  I  bad  aat  in  a  gold  ting,  and  showed  «o  sharp— E.    A.  B.   BsitNBTT,  Wslto 

top,  and  the  oompnsaion  in  the  bottom  nentralisss    uiI880toProfsssorTyndall;nodDabtlieTeinembers  Lodge,  Oxford. 

the  tuuioa  in  the  bottom ;  that  ia,  there  are  no    thofact.    By  altering  the  proportions  I  obtained        rSGGOB  1— OondB„eloir    Knetos -H 

hoiinmtalftraiiu  at  these  points.     But  there  are   from  the  .ame  materials  brilliaat  green  "aton.a,"  .ffl,  1,  "Ja,^  to  th^^ 

mtieal  diearing  strains  tepnaenled  by  3  (half  ths    ••  finely  colonreJ  a.  the  beat  emeralds,  and  a  dull  ™  ^^t^i  o;^ro™tIcV™»«ti 

WdBhtirtw;S'aH.ai)areMh  point,    theoidi-    purpU  ;  but  Uie  latter  only  opaquo,  «  it  became  n^fTd^M*^;; L^^Z  to  d™Z 


mgineSj  don't  have  anything  to  do  < 
ug  engme — i.e.,  if  you  hare  any  rtk^^ 
iwnand  other  people's  safety  or  your 


Bfttea  In  the  ibadMl  put  of  the  diagram  exactly  &"'  b>>">  ">^  then  grsen,  when  tn 

mreMnttheTalDeotthabotisODtBlArainsataoy  oool.    I  oannotmaka  thom  ao  wellni 

pAA.     Sea  Professor  Cottaiell's  "Applied   Ms-  practioe;bnt  have  some  tolerable  onea  in  mis  ex-  ,,nniirtv  ■  hnt  «tJ^i»  ™t  «.m»  „'.nA  >« 

SuLios,"  publishsdby  M«mman.-J.  W 0.  J^jbilio".  "  8o"th  Central  Galiery,   No.  2170."-  f^^^S^^.'^a^t^dy^tlal^M  j^ou1.ra 

[66681.]— Traeiaar  at«8l8qnare.-Pirat  make  "■■*-J«™.  is  rest  wiU  coma  with  time  and  prMtia 

tb«  stock  of  the  cqoare  perfectly  parallel;  then       [66697.]— Oattlarainaa  Bottlea.— Soak  some  ike  tocommunlcatowitbme,  I  wiUlendj 

obtain  a  piece  of  wooA  not  leas  than  7in.  wide  and  worsted  or  darning  cotton  in  turpentine  or  other  look  which  will  gire  you  more  infnrmi 

about  a  foot  long— a  pieoe  of  hard  wood  will  be  inflammabla  liquid,  aiid  wind  it  round  whore  ths  Muld  be  giien  ou  h  page  ol  the  "  E.  31. 

best.     Qat  this  pluied  upon  one  side,  and  make  one  battle  ia  required  to  be  cut,  then  aet  light  to  it,  30  .Dtun,  Stanley  UiU,  Manh,  Uuddanl 

sdgeas  straight  aiyonpouiblyoan,  for  on  thia  will  being  oarolol  that  the  whole  of  tha  cotton  beoomea       ifiniwn  1— flnnilnnatnr  Rnrlna  _Ai 

daJwidthoSuthitiraqnie.    Now  apply  the  ignited,  aud  then  plunge  into  cW  water.     I  have  ribraiTof  thtto™  ia  l?^.;^  i^ 

Mufn  to  tlji.  taard.  koep^g  ths  .took  cl^£  l  the  cnt  some  very  thick  bottles  by  this  method.-A.  J.  Thave  ^^^  much  p'e^a^  In  b^^^ 

*^'?^»!^K"^*^'"r  L'^i""'?^v'"'K"        '^'''  » make  the  mao^yminU  clear  tolhisqt 

mJ»ke«bghlsorBWionUiep1anadaidao(Hiebi»rd.        [66S97.]-OnttinK  O-Iaaa    Bottlea.— A  aimple  [with  the  permissfon  of  the  E.litor)  ii 

Ita  ths  sqnMSupdde  down,  and  agam  apply  It  to  and  very  effeotiVB  method,  which  1  have  praotiiod  mcs  ha  may  fc-elcequisitetotinn.unblyo 

S^     ^i.r"""'''£L      •?■.  V""°'?"^'""'  loryeara.  is  to  take  about  a.  much  worsted  as  will  ;ha  matter.    Tour  present  high-presu 

ttMM^theiqaanistnia;  if  it  does  not  do  «o,  go  twice  round  the  bottft,  dip  it  in  pajnEBn  oil  for  iolivera  the  fxhaust  into  the  tihaust  pi 

ttsNadamnstbeflJeddownnnhlthaacratohmado  »  moment,  then  tie  it  round  where  it  has  to  be  i  preaeure  ol  about  H-751b.  on  theiqust 

mUi  COS  aKIeof  the  bUde  wiU  camcida  with  the  broken  oH,  take  a  lightad  matchandaotths  wonted  n  we  wQl  call  it,  161b. ;  this  is  a  com 

•mtohmadewithUisotherBde,Ukuig  great  care  on  fi™.    As  soon  as  it  is  burnt  out,  pour  some  cold  presanre  acarnst  the  enEJue  which  theco 

•Jthe  aamo  time  to  keep  the  e<1ge  ol   iho  blade  „at^r  over  it,  and  the  battle  separates  at  once.—  {real  part  removes.     Xow  aupposingtli 

S!?*"-  ■ii^L'ii  '■''»   w"°,?  ""^f.  P"'i^'''  "*  R.  N.  '  ^  tance,  your  present  engine  wiJ  to  be  u- 

•qoarewiUb.tme.-a.W.,Newc«tle-an-Tjno.  riC697  l-Onttinir   Otaa.  Bottle.      It    "Sr.  lanainBone,*^wh.t  should  we  need  todc 

[66M2  ]-Btr^ok  by  Llghtnin,.-"  A  Brand  dii^??',!)!  t^e 'b/b  °t!"i;i  onVh  "^d  a  hoi  ^"f  ^"^-  ?«  """-l^  ™t '  "\^^^  ^ 

Pludi^frMithe  Bum^"  may  bo  thankful  he  poker  (dull  red)  in  the  other,  and  pl»oe  ths  end  of  ~'  "°°'  ^«,'""  oondeoser  itself;  to 

?"K5'!S^^''i.^7''°'^  ''■'"°"''  ■J';'""  thrtpoksrontheedgeof  the  neck  of  that  bottle,  J?  T,f  ""^' ■™,"'*,?**  P-'i*' ""f?^ 

hMtadjiwerodioBk,  and  anomalous  aymptoua  hB  ^Taoon  aeo  a  small  crack.    Now  keep  the  * t" **". ^''tw; "r.    Into  the  side, so  Ibsl 

foohaf  hadascnbes,  «e  common  sequelm  of  sooh  poker  about  half  an  inch  in  front  of  ths  end  of  that  'oU  "U"^  0"«  tew*'  or  condenser,  we 

Mmdants.    He  reqmr^  other  a  nerve  stimulant  or  ^,u^  „a  j;  ^n  foUow  the  poker  wherever  you  ""'?'  P^""*^,;"^.^  P"'  "*"?  T* 

!L"S!!,!235*'?*~P"'?S^?*;u''*^'''"""';°?'''  hketileadit.     Keep  two  pokm  going.    Knisk-  »ndenser  or,  stjU  bettor,  a  roaa- head  or 

!!JSE?^tR':S™-V"^S'Pf"S?*"?-  iagtbaneckoflthebrttlowfllasBstTneSmmanoing  -B.>'P™ds.    trem  this  pipe  or  jet  w.i 

K!^;    ^"'•MrP?*"^^""'^™  "M-gnio  the  oraok,  which  is  the   only  difflmlty.    FiU  up  '  P'P"  to  aome  body  of  cold  water,  aurti 

A«spagMTdiev*fclipams;batlethlmbewa»  with  turpinline.-TaBDiOH.  '  '  ^  irnvsr  or  canal,  or-even  to.  large  r«^ 

of  taking  qnais  nostnun*  and  Darootisa,  indi  as  'o  want  is  a  conneobon  so  that  we  csa  a 

ojnnm,  except  under  professional  advice,  and  trust        [oSo97.)— Onttlnr    QUaa    Bottle*.— Perhaps  Irom  an  unfailing  source.     TothebMt 

■amnohaspoaalbletotlnotareoftime.— UsmciKA  this  may  suit  "Sodium,"— agood  plan  I  saw  the  jondenser  we  fit  oar  outlet,  and  onuKt 

DooioB.  other  day,  whioh  I  tried  and  found  to  antwer.  ur-pnmp,  a.  foot-valve  being  placed  ts 

rKWfiT  I     -nrt,— I    /i.t.,„i.h   -        ti.        v    i  ^''"  ""*   8'"*  bottle,  whioh  most   be  quite  dry  »nden«er  and  the  pump.     Out  pump  ia 

AK'J^^f  t^s«m«^,«     n    iT   ^    "^'tt""  ^^'  ''""■'  ''  wiU  crack  where  jon  donotwant  lo  be  driven  from  the  ^k-shaft,  aid. 

^tL%  i^e^  dXCc^l^^he  wl^  l'''»;'^  ''."'^  .'*  ""/  8"  flame  just  touching;  Ihe  part. needed  to  make  the  en^ias.a 

dJratteii  will  make  My  dufffrenca  in  the  velooity  k«ep  turning  it  round  until  it  is  hot  enongb.  you  ine.    Sapposing  we  now  wish  to  see  ths 

intio      C  wm  make  two  levo  ntiona  to  one  of  the  wilt  find  out  in  a  few  trials,  then  touch  it  mth  the  Ihese  pattsTwe  start  our  eoBins  and  we  ( 

^tl'   JT    ?iL?7..'"n"''°°»"r,'n   '^?^"  point  of  a  nnall  brush  dipped  in  cold  water  at  the  SHliU  I*s»4  by  ^el&in£.tha 

S^W    S^J^^t7T^  "'  ""^  "  *■'  ^-  'l»»  ^o"  f»"  '^"d-  a^*S^will  cr«k  aU  round  Ti.  SSb'^Z  fit  TcSw  «i^iartJs 

Ji.  vt.,  newoastie-on-lyns.  „j  ^^^  off. -J.  Aioidbth.  rose>head  or  jot,  and  ia  instantly  eondms 

(66687-]- Wheel  Oalonlationa.— In  my  reply       rfirjioT  1    n„m^~  m...  -o^tn..     v  v™     •  li»p«yonwiIlaskwhy  do  wsgetajetolw 

k<ft  week,  I  find  that  I  wsa  in  error  through  mii-  >.  JT^J ir  °"*^/  ?''."  ^'*?",'T^  'S'?v""i  ^g  i"*"  t^  oondenser  when  the  witaris  I 

understanding  the  query.     The  size  ol  the  Sieel  B  ^^ht  a^aJ^^^iS  r«.  ,131'         ™  f^^""^  l«5ok  is  perhaps  «t.  bolo-  "--'—■  - 

i.  immaterial.    It  ia  only  an  in  tennediato  which  ",'^^'f''«^^"o''«\notwith  any  great  degree  acnsert-aimply  bythe  n 

*^^  7^^  "^  combine  with  it  to  form  a  mors  point,  and  then  r^ht  r^oiid  by  moans  of  a  red-hot  tJ^^  volumoof  air  in  wlution  snd  tlus 

»«fflT  fuJ^bto  impound,  an  alkaline  earbonata  {ri^or  tangof  .fils,or  tho'fSS^dof  rpioo.  ^^^^ST"^  with  the  mjection  wsh 

wonldbealltbatitBaoaMary.- B.B.  of  hard  glaM  tubs —^  B  Kmdensed  aleam.    A  stop- valve  on  th 

SS^..  5^;?^1."*'"^'T°^«''°^.»"?  i4™m"6odinm"  liowlh«r»mioce«d,d  Jn«i^  [  would  My  that  tlw  Tuuum  ii^hom 

Bztant at  On  hwthsinaitloiubraddEna!! little Kt  ratiiig  the  nadu  (torn  the  lower  puti  of  bottCI  iBiige,TeiimQch  hhe  eeteam  noge  L I 

!j^'S;uS!T'i^S;"5,T°S-.Tt''r"  h.«jjaonem«,,to.«.8hf„,SL  Kit>a  S S5wi3  p~oS  isS^ IsSi, 

ESS. ;  ™  Sjf^"^SS''Si."'  "^W  !L!~t!~  "»"*."'  ■•MefiVooa  l^ter  ;  .  sUiee  U  the  igmen'we  eee  wh«>  Ihel 

SS5i2S^i.^!S*~'  "iS""  '^''  "'■  '^J^  i  «•".  whioh  eu  e,  eewied  wheij  !•  seined,  end  II  .So  Idle  .■  when  lb 

ntenMntebee  Eleea  with  een.    TUe  na, be  an  yea  leoiilre ;  Ihea, ee  a  sahle,  ithft  a *Up  of  paiieT  water  le  ia  Baffideat  eoeiitltT     TUf 

J^T^iSS^S^EfSS";!'  "y' "  ""ff!"  Jradfteb^wW.  ,eaJ«ittooolll,iK:  SaiS"r.aZ5rihe.3?ollSil 

iSi^lj2&J::SSAS"'"3L",!™L'"  fMr;P?hi'>l!!*"h.iled,,aaie.dtbeia*o,  Sheath!  jaa.e.'dl  ehow^Sreed?; 

AHa<A)teB^oafbaw«^toftheorigiDalboru.  flaw  (wUahwQl  lelbiw  a  red-hot  aoiati  andoallj  nntila  ni£t  u  reeohed  wbMi  Um  hiri 

&A„i„didill,alaiitUm.  borate,  obtained^  (nt  dUeetl,  Irniii)  towiala  tba  il^r^lli  -leaaeiflll^^XliS  jSJ^ 
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IfBttaapilMlplM       TDMObra.A.BnB<tt,  J.a.  npn  A.W.  On  (nr] 
lined  wDiki  la  ■    Olffloiat,    rlsh,  ud  loimd),  Btr.  W.   AndmiMi   (Oli 

manaa^^k-  T. 

{BtlM-l— Kecbuilea.— WtU    my  of  On    naeen    1 
plMMis/onnms  bow  to  kIts  tbli  problem  !—Dnw  ■ 
■Q1UU4  A  B  C  D,  ani  aupEKiH  It  U>  npraent  «  cube  of 
•*«•  irdlblBS  l.OiK'lb..  ind  rating  on  n  itone    floor 
— ._._j, .  ,v-__t  -  __ fotreP  to  mst, 


(A  B  produced] ;  Ibioiwh  D  luepoM  a 
•odlDitOBukalheliodTiillde  in  tke  dli 

™-^^ i^^g  „a  dlreeCon  of  P,  wlun  it  1«  tl 

■    -       'U     make     Uu   bodf   elide  ?- 


ANSWERS  TO  OOaBESPOHDEHTB 

, drlU  for  roD^hpUla- 

■liM  itobt  ?— Jno . 

[lansj— Anlomemte  Bktterr.— I  here  emrsl 
■a^MDarsIa  eelu,  u<l  ^i^r  pnttiBi  new  ilniie  udr«- 

ifaHliiU  ■Itliil  i Iiiii  IgetKiunlT  UT  nnrmit- 

CUoBtof  "cnin"  ttU  ma  If  I  eu  doanVtlilBK  wlthUw  1.  TTrita  onimeddaot  Uie  paper  oa]T,uidpnt  Bitir 

bloAaocubon  to  get  apKidTieiilt  I    Tbe blocki  haTe  lonforlUaetntlonionBepentepleeeeof  paper.    3.  Pnt 

bccB  Id  qm  ibtt»  f«n>  and  hare  bad  tvo  new  Bott  tluee  to  qntriea,  and  yibta  agtwetlna  qneriee  pnt  tbi 

dnlu  Uiat  tlnw.    I  sant.themjoi  eleolilo  beU  and  .DamberiMmll  wthe  tiOea  of  Uw  qnnkatoirUdi  tbi 

fadkain^A.  X  repllee  refer.    S.  Ha  chant  la  made  for  lucMISK  laltan 

KI78».]-KlInk.rfti«'  Barometer- Wtil.   re-  ??lllL A',  £f?ii!!:^li?'^-?LS?5^.  "*!??. !?! 

_^_i —    .1.- _.   —    ..    .1,,^   ^^ 

brtba 

a  ■ODai*  or  fnnUied  iriUi  anr  indkatur  of  Ita  proper  iTrr^I^ti^  i,'' 

HeltfonontliaHl>afth<lMtrame]>t,I*l>>Ub«pleM5  H^^^^ 

UwKM<rf-aiu«''wonld  kindlj  Inform  ma  bow  tore-  ^^^l^?^^^ 

adfautit    AtpRMntlBMBawajbntplacincltalons-  wo^q)^ 

■u*  of  aiiothw  dmilar  appaiatoa  of  known  accuraer  <ut|uii<u«. 

BDdMltlB««tUlit;and*ia  thiiobiectiballbegladtD  *.*  AMantloti  it  eqMOlaUr  drawn  toUnt  So. 

bam  emeie  to  one  in  the  Tlclnltf  of  Urerpool  or  Han-  (paoe  devoted  to  letters,  qnrriei,  and  repUee  It  a 

iftwtw     ITiiKriii  rrin  the  genemlgood,  nod  it  i>  no-  '-■-' "— ' 

ia£a=KS.Ss2™.~"'  ""•-  gE,v':-;iTS:,'Si."s,,bai,"Srsi 

[Mm.]— Tal*pbaii».— B  vooUb*  a  gnatbooato  tlon,aadwe(ni(tonrreaden«UlavaUtliBm*elTe«al 
**-—  -"*tia  (ri;  *'onra**   If  lome  able  onert  would 

.^    .._.^_  .._. ■bytherf-' — 

■     ■"  '  Mid~HipUance«  whioh  tan 

piited*a'Srt, 
mtemla,  ol 

,_.,. , ,    _.,,.^_      thellatbi^aK 

iSTaltTf-KLDUinm.  BitteilH:  Noa.Til. 

[B«MLl-Oo*l-Wni  eome  obUglDS  and  experlansed  ""gbfa^J^i  go«.  «>■ 

nNttaelMbtdtr.aikdta^iat  exlent?— KLimarnii.  H«il»-«nagnetai  Hoe  748  TJ» 

[MTSa.]-8eltBacaiie,  I.«»ky.— I  hiTe  one  of  Dr.  iMgnnaVNo.  BM. 

Fene^ .ntitable  eeltiogenea  for  maklBS  coda  water.  Pattern UaUni :  Hoe,  BW,  Mt,  MB,  MS,  M8,  MOtWt 

OoaldaBToaaaarvhatkGidofMiiMStaiBiapiifailened  BM,  Mft,  OH,  BSe.  SW,  Ml,  »SS,  »U.  MB,  STB,  OTt,  Kft 

on  to  Uu  glHB  with  ?    The  top  li  a  wblta  mttalone-  Ml,  sas,  888,  «M,«»B,se8,l,000, 1,001,1,003 1,001,  l^OOS, 

ace  ttar  K»«ad  and  ccnMDtMaawellt— ^LTiooian.  1,008, 1,010. 

KlTer^platlng :  No.  BX>. 

^^^— ^"^^^^^^™  Telephbnei  ;ltoB.  «g6.  7«,  86S. 

Tamlabea :  «T§,  aiS,  B7S,  SSI,  Its,  TTE. 
CHXSB.  rne  foUowlna  are  the  Inltlala,  &a^  of  lettara  to  hand  n 
•-»■ to  Wcdntidaj  aroiiaf ,  JoD*  Iidi  and  imackBowladgad 

rick,  inn.— E1U>  and 

__     _    _.     ,_.    _.    TUdaln.— Britlab 

HOTOlDglaa  laltiMIS.— W.  B.  Harlina .— £.  P.  Alex- 

JBOBiaH  DCCOCZUL— A>  Saar  Sbate.  aodar.— O.  B.  StoA  —7.  H.  Bonn.— Dr.  Bdmnnda.— 


d  Snbeanber.  Wj 


ffalaall.— I 


l.FtaheaFatB4(fr) 


T:.A.Tmdall.-K*dlnc  a 

B.  J.  HopUna.— An  Old  I 

woodauuL— A.  Haata.— 8.  AilUge.- 
— B.  Beeohing.— Aaoalon.— A.  B. 
Q.  B.  Hapworth. 
a.  A.  (Yea.  Mr.  Bllti  Larar,  of  Bowdoo,  Chaahite, 
nuda  the  offer.  Wo  beliare  the  management  of  tha 
eompeUtlon  reeti  witb  Ur.  Bnrt.  ICP.)— B.  H.  (Ton 
ihoaldtiaeapooket  battOT  nob  aa  that  deaoibed  oa 
p.  lU,No.l,Clfl.  fordliMttoBafwsoDatmetlDsnnall 
WKunuilaton,  sea  p.  SB,  No.  1,018.)— Uiniaaaui. 
(Heat  to  a  red;  whoi  cool,  Sll  with  mad  and  atopeaili 
and  U^tlr  1  thaa  bend  icnind  ■ultable  ionna.  Uk  a 
wooden  hemmer,  If  nxxanr;.  We  do  not  know  of  a 
book  on  that  anbject.)— J.  B.  IJbej  can.  It  Iher 
like,  bring  an  action  agaloat  fon  ;  and  It  ther 
baTc  a  good  caaa,  to?  llkal*  will.  If  Ton  ham 
agood  DBae,  yon  can  atop  their  threati  bj  bnogtoft  an 
aeldOBagamaCthem:  bncbatotsdolnffaiiTtUDgof  that 
kind,  oooinlta  eolioUor.  If  yon  had  a  partner  with 
money,  yon  wonld  probably  htai  nothing  of  tlie 
thtiatB.)-G.  H.  Tbohfhu.  {Thn  are  ^tlcal  dlfl- 
cnltiaa  which,  ao  f  ai  aa  we  can  eta,  it  it  tnpsvlhle  lo 
onrcome.  Why  not  anhmit  yooi  Idaaa  to  a  flm  of 
aneJoaen  t  H  pnaentad  In  a  aampnhmu<ble  ahape, 
they  wonld.  no  donbt,  recdm  attanHon,  "Rm  adma- 
tne  of  Bliliaiv  aearly  tha  whole  of  tha  anilaUe  heat 
of^the  fuel  la  luiqneatuaalile ;  hnt  at  preacntroQ  ham 
nDtaiplained  how  that  la  lo  ba  daoe.)— J.  I^onnoa. 
(CeUuloldii,  we  bellem  naad.  Baa  the  hidlaea,  how- 
«er,  f or  mna  iofOnnatton  an  tha  nddaat)— HmiH. 
(Trr  tha  common  ahellao  eamcn^oi  if  that  weotdo, 
marine  g1in.)~0>in  Paoiaam.  (What  connetiUon 
haa  year  letter  with  tha  BDbjeot?  PiadibeA  la  ao 
alloy  of  ooppn  and  alao:  bat  the  metel  ntened  to  In 
'  dgoldiBilnr,«ipvar,andjialIadlnin. 
.  ■■-'  — I  Btkaa  for.  11  yon  can 
-  --  i    (It la 


a.  Kt-X  t  (eh),  ftc  anwlT  It,  by  aU  meaaa  aead  it  ai.)-W.  K.  1    (It  la 

(Ul.pUkiaPatBS  mecUrily-prepared  paint,  and  It  ia  f reqaeBtiy  nkbad 


■n^y  it.  by  all  meaaa  aead  it 
mecULHT-prepared  paint,  and  It 
down  with  glua-papai  and  nun 


t,  St.Kt  5  (ch),  Ac  down  irtth  glaar^pai  and  pnmlae-ataBa  null  apei- 

IclLE-BlIin  fectlyamoothaarAee  la  obtained.    ?oe  yonr  pnrpoaa, 

3.  St  t-fciiT  B  P  (di),  Ae,  ^Ix'  the  paint  throggfa  canma,  and  jnt  on  in  mry 

Id)  1.  P-Kt  8  (•)  thhi  coata  wUh  good  brndiaa,  latttag  cadi  ooat  dry 

a.  B  It  9  (ch)  tboronghly  bird  Eef  jre  nbhlBg  down.    Work  of  the 

(rll.  Anyotbai  kind  la  ntoaOy  Oetihad  wlih  atorlng  oopaland,  aoto 

l.Kt-S8(<A1  neak,  japanned  in  an  omn.)— A  Surriua.    (Fieoiunt 

^     '  bathing  bthahoHeatwatat  that  can  be  home  haTbaen 

neommendad.     Some  angnat  tha  addition  of  btan  or 

sancBS  TO  coBfiBSPomraTB.  ^i:S^Z*^lzi-^,i^^'T^'t-^S^S!^ 

1_« —  ..  ~.  V-  i>   .  .o_.i,_    , fnquentlyaaiwiiBd.     Yon  mnrt  flU  the  holea  with  oil 

— fame  It  hi,  in  fact.  Beap.  M^.l-Ailaaiiiua.  (The 
dinpUtt  ia  ioa  and  talt— two  paita  of  pomided  iae  to 
one  part  of  ealt.     If  lee  cannot  bt  obalncd,  a  cheap 
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lield  [Bee  Fig'.  31  ],  and  is,  therefore,  mbjeot 
to  the  aune  defect.  In  tbia  esse,  instead  of 
a  loose  bolt  allowing  the  tool  to  swivel 
ron>d  to  right  or  left,  there  are  slots  in  the 
head  of  the  bar,  and  a  pinching  sorew  on  the 
top  seouras  the  cutter.  Here  there  is  added 
another  limit  to  the  horiEOntal  angle  at 
which  the  tool  can  be  plaoed;  but  as  the 
entire  bar  can  be  laid  in  anj-  desired  posi- 
tion on  the  table  of  the  rest,  this  limit  is 
not  of  much  practical  importance.  This 
bar,  again,  has  the  advantage  of  tew  parts, 
and  no  loose  one  liable  to  get  lost.  The 
front  or  clearance  angle  of  this  and  the  pre- 
Tioiu  one  can  be  easily  ground  while  the 
tool  is  in  the  bar,  as  wiQ  be  described  L 
qteakiug  of  Haydon's. 

Uyeood  friend  "J,  K,  P."  hM  sent  me 
a  bar  the  like  of  which  I  had  not  hitherto  set 
eyesou.  Itappearsmadenlelytoboldalarge 


^of 


'atore.    It  ii 


affair,  weighing  exactly  21b.,  and  the  tool 
i*  secured  by  a  side  olamping  piece,  at- 
tached by  a  guide  pin  and  set  screw.  It 
nmst  hold  the  gouge  at  a  oonsiderable 
rake,  and,  at  a  ^uess,  I  should  imagine  it 
t*  turn  EliEabethan  twist  balusters  in  a 
large  self-acting  lathe  —  oidy  reTolving 
ratters  would  do  it  better.  Here  it  ia,  at 
anyrate,  Pig.  32  A.  B.» 

Mere  straight  holders  for  round  or  square 
bar  hardlv  come  under  the  technical  name 
of  cutter  bars ;  but  I  give  a  sketch  of  one 
designed  by  W.  H.  Brown,  of  Halesworth, 
because  it  may  happen  to  supply  a  hint 
wbicb  may  rvoTe  of  value  in  this  direction 
(Fig.  33. )  This  is  a  bar  of  steel  drilled  and 
Ihen  sawn  lengthwise.  The  round  shank  of 
the  toolsUdesspring- tight intothis hole,  and 
is  clamped  securely  as  soon  as  the  pressure 
of  the  screws  in  the  tool  holder  of  the  slide 
rest  acts  upon  it.  In  addition  to  the  tools 
with  round  shanks  there  is  a  litUe  separate 
holder  B,  with  its  smalt  sling  for  damping 
short  cutters.  The  tool  reoeptscle  is  repre- 
seated  too  large ;  it  should  be  more  like  C 
to  take  the  small  cutters  used  in  the  orna- 
mental slide-rest.  The  advantage  of  mioh 
a  tool  bar  is  not  great.  The  tools  have  to 
be  filed  and  shaped  much  as  solid  onee  are 
formed,  and  there  is  little  gained  by  being 
able  to  revolve  them  upon  their  axes,  the 
effect  of  which  is  merely  to  give  more  or 
less  side  rake.  The  split  bar  is  better  as 
the  nucleus  of  an  insiae  cotter  bar,  and  has 
indeed  been  so  used,  as  will  presently  be 
explained  when  we  have  done  with  those 
for  external  work. 

What  is  now  well  known  as  the  Haydon 
bar  remains  to  be  described,  and  for  sim- 
plicity of  detail  and  undeniable  correctness 
,in  principle  it  has  not,  so  far  as  I  know, 
been  surpassed.  Some  supposed  copies 
were,  however,  at  one  time  sold,  which, 
from  their  inaccuracy,  tended  to  bring  this 
bar  into  disrepute.  Ur.  Haydon,  on  first 
offering  it  to  Uie  notice  of  mechuiics  and 
amateurs,  stated  plainly  that  it  was  a  modi- 
fioation  of  another,  and  was  intended  sim- 
^y  to  carry  out  in  practice  the  theory  of 
ontting  tools  published  by  Prof.  Willis  in 
the  first  volume  cf  Holtzapffel's  valuable 
work.  The  professor  had  himself  devised  a 
holder  similar  to  that  for  the  slide-rest; 
but  not  suitable  for  thepurpose  except  as 
an  experimental  one.  Having  thoroughly 
■tndied  the  subject  of  tool  edges  and  the 
special  requirements  of  a  bar  which  would 
present  cutters  at  a  proper  angle  to  the 
work,  and  enable  them  to  be  rigidly  held, 
Mr.  Haydon  eventually  adopted  the  bent 
bar  and  sling,  modifying  it  so  far  as  ap- 
peared necessary,  yid  not  forgetting  that 
it  should  be  within  the  powers  of  an  amateur 
«r  any  workman  of  moderate  skill  to  oon- 
ttniDt.  'In  this  work   there    is  really  fao 


nsr  ofaztwlutU  la  ladiu. 
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dif&oulty  whatever,  as  the  rough  forging 
can  be  made  by  any  blacksmith,  from  a 
wooden  pattern  and  zinc  template ;  aad  a 
little  care  in  the  use  of  a  file — if  a  planet 
is  not  available — will  soon  bring  the  job  to 
a  suooessful  termination.  The  great  thing 
is  to  go  to  work  methodically,  and  not 
at  haphazard,  nor  by  rule  of  thumb, 
and  the  way  thereto  is  as.  follows: — 
Heasure  the  height  of  the  lathe  ceaktree 
above  the  top  plate  of  the  slide-rest  on 
which  the  bar  ia  to  lie  when  in  use,  because 
upon  this  will  depend  certain  measurements, 
and  it  varies  in  different  lathes.  In  small 
lathes  it  will  probably  be  from  iin,  to  tin,, 
and  in  larger  lathes  from  ^m.  to  jin.,  oi 
even  more.  Draw  a  line  AB,  Fig.  34,  to 
represent  the  height  of  lathe  centres,  and  a 
aecond  parallel  to  it  to  represent  that  of  the 
tool-plate,  at  the  distance  from  the  first, 
thus  ascertained.  These  lines  will  give  the 
thickness  of  the  shank  of  the  bar,  and  the 
up^r  one  will  also  represent  the  limit  of 
height  at  which  the  pomt  of  the  outter  will 

The  next  nteasarements  have  for  their 
object  the  regulation  of  the  height  of  the 
tool-point  above  the  sling,  and  also  the 
thiohness  of  the  same,  as  well  as  the  angidar 
position  of  the  tooL  The  latter  considera- 
tion comes  first  in  order,  as  it  does  in  im- 
portanoe.  The  tool  ia  to  stand  at  id"  from 
the  horizontal.  Draw,  therefore  E  J  at  that 
angle,  ontting  the  two  lines  previously 
drawn.  Then  set  off  upon  it  the  following 
dimensionB,  which  vary  according  to  the 
thickness  of  the  bar,  or  rather  acoording  to 
the  distance  measured  between  the  centre 
line  and  top  of  rest — in  other  words,  the 
distance  between  the  two  parallel  lines. 

I  give  these  dimensions  from  Mr.  Haydon's 

im  notes,  but  I  see  that  in  a  drawing,  also 
I  believe  by  him,  they  vary  somewhat. 
"If,"  says  the  writer,  "the  distance  in 
question  does  not  ezoeed  jin.,  set  off  EO 
and  square  off  O  H  to  represent  the  top 
of  the  sling  and  head  (on  whioh  it  lies]. 
Then  make  U  K  }  tor  depth  of  head  and  sling, 
and  sqaore  off  to  L,  to  give  the  top  of  the 
cranked  port.  Draw  H  J  at  right  angles  to 
GH.  Next  measure  from  £  ~,  and  square 
off  to  bottom  line  of  bar.  These  dimenaioaa 
will  allow  the  cutter  to  atand  up  ]in.  to  |iB. 
above  the  top  of  aling  and  head."  The  meo- 
ment  .'-  ia  evidently  within  a  very 
small  fraction  the  ^in.  thickness  of  the  bar, 
and  is  so  iu  the  rough;  but  after  filing  on 
the  top  of  the  bend  the  bed  on  which  tike 
sling  ia  to  reat,  it  will  reduce  the  thiokneea 
probably  — ,  leaving  the  finished  bar  of  the 
dimensions  given. 

When  the  distance  between  the  height  of 
centre  and  top  of  slide-rest  exceeds  ^in.,  say 
,T.  to  j-:,  moke  the  first  set-off  iin,,  giving 
an  elevation  of  8  from  level  of  sling  to 
point  of  outter,  enabling  a  suitable  tool  to 
part  an  inch  bar  right  through,  and  meeting 
most  of  the  requirements  of  ordinary  work. 
For  an  inch  bar  (where  the  aforesaid  dis- 
tance is  of  that  amount)  the  measurements 
given  aWj-Q.  },  and  lin.  This  ia  a  very 
large  strong  bar,  suitable  tor  lathea  with 
steam  power.  A  bar  may  be  propped  up  by 
^Mtru'/ci  atrips  of  iron  under  the  ahank  for  oc- 
casional use  on  a  lathe  with  higher  centres, 
or  for  the  purpose  of  lowering  the  tool  in 
the  sling  to  make  it  less  liable  to  hitch 
in.  The  point  oi  the  tool,  observe,  must 
still  be  on  the  level  of  centres  ;  but,  the 
bar  having  been  raised,  the  point  wUl  be 
below  th'e  top  of  such  bar  and  below  the 
point  of  fiexure,  and  will  give  if  a  hitch 
occurs. 

If  a  tool  point  u  above  w^^  is  csSlo^  \^ 
point  of  flexiu«  of  a  baz  (.«[  wt^  tooV),  am 


should  cjianoe  to  be  a  hitch,  the  (dge 
raw  in  and  get  broken,  or  pnhapa  bend 
Mil  the  work.  Bat  if  it  i*  below  this 
it  will  bend  the  tool  or  bar  and  dear 
Hence  itis^ways  adTantsLseons  to 
he  point  low  as  regards  the  ahauk  of 
ol  or  catter  bar.  In  flue  work  I  have 
mtlyput  a  alinof  iroBondaUia  ahank 
iwered  the  to<^  in  its  aling  to  the  suns 
u  I  am  not  myself  matliematiciaii 
h  to  detennine  the  point  of  fUxnTS  in 
'don  bar ;  bnt  I  apjmhsnd  that  it  is  at 
s^ot  below  its  upper  ■orfaos,  and  the 
lOintonght,  I  tiunk,  Mamie,  to  ftrnd 
alow  thu.  It  is,  however,  better  to 
oh  block  or  strip  below  the  shank  than 
!r  the  bar,  which  is  so  ea^  to  plan  cb 
nple  rule  given,  and  apMnally  devised 
'.Haydon.  He,  however,  foreaaw  a 
1  amonnt  of  dif^nlty  in  makiDgban 
lie,  owing  to  the  voiiety  of  lathea 
laotnted,  no  atandard  apparently  being 
«d  by  makers  aa  to  the  proMr  height 
tool  slide  in  reference  to  tne  oenbe 
By  moans  of  paralld  slipa,  howam, 
to  be  attached  nnder  the  bar  by  a 
I  of  sorewi,  or  merolv  laid  nponlht 
>f  the  rest,  Uusdifflcnlty  may  be  ovsr- 
tnd  stock  ban  manafaotared  and  kept 
le.  Ankerican  lathea  have  in  many 
ftvulaUe  means  tor  raising  the  tod 
if  the  slide  rest,  and  in  this  oaae  no 
ig  is  needed. 

now  come  to  the  sling  whibh  must 
like  that  of  Fig.  28— roond  on  the 
Uade  thus,  it  wUl  not  go  into  comen. 
m  will  be  readily  gathered  from  Figi. 
37,  and  from  the  seotioiu  of  it,  ia  titt 
'.  38.  The  bottom.  Fig.  36,  is  to  bs 
atto  fiat,  and  then  the  ^gee  »i«  to  bs 
)d  npwaids  (oee  alao  Fig.  ST,  whidk 
the  ahonldeiB  filed  on  each  aide  of  tbs 
n  whioh  the  aling  roata).    In  the  bar 


ling  prefe:  .     , 

aydon,  be  shear  steel,   favgoted  cn  a 
10  mondioL    There  shonld  be  nooo- 

uy  length  in  the  slot  n  ~ 


rhe  t 


flit  fits  the 


)  outter)  should  bogotOEt 
square,  and  that  in  the  bar  Tarthsi 
IT  filed  down  for  about   A  >  as  aeen  in 

i,  to  insure  the  firm  bedding  of  ihs 
If  the  an|;Ie  in  the   aling   ia  len 

.  right  angle,  the  cutter  aotmg  as  a 
may  burst  it  open.    The  end  of  tks 

ng  screw  shonld  not  be  pointed  nor 

[  receasod.  It  shonld  be  tamed  quite 
set  sqnardy  and  truly  ^;ainst  the 
The  fcont  of  the  sling  is  to  be  filed 

such  angle  aa  to  allow  It  to  go  into 

le  comer  when  in  place  on  its  bar. 

■ ,  or  even    -^  ,  is  left  on  Iha  a|^iar 

1  each  side  of  the  slot,  it  will  sofBce ; 
0  the  bottom  will  be  of  foil  width  ukd 
th,  and  will  bear  any  strain  likdy  to 
ipon  it,  unless  the  angle  ia  filed  out  to 
Be  less  than  a  right  angle. 
(To  be  cantiatd.) 


[HTXRVAnoiTAL  TSVENTIOW 

BXHIBITIOH.-VI. 
[annfltotura  of  Taztlls  Tabitoa. 
HOliaH    the    nunufaeture   of    taxtils 
abiica  has  been 

ste  of  perfectioiL 

ated  enonuoo^  to  the  c 
of  tha  United  Kingdom,  it  is  waU  knows 
it  one  of  the  muiy  bntnches  into  whioh  it 
led  is  iiidiKenous  to  these  islands.  Tba 
lires  which  form  ths  raw  materials  of  the 
indatbiea  are  cotton,  flax,  wool,  mohiir, 
and  BUk ;  bnt  from  present  appaaiawss 
d  seem  that  another  must  be  sdibd  in  As 
A  wftiertcA,  t.  Toaterial  which,  known  aad 
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moofl  rtridesi  and  is  rteadQy  forcing  its  way  into 
nse  for  a  variety  of  purposes.  India  was  pro- 
bably the  home  of  the  cotton  industry,  as  China 
unquestionably  was  the  first  country  in  which 
iilk  was  utilised  in  the  production  of  a  textile 
fabric  Flax  and  its  uses  were  certainly 
known  to  the  ancient  Egyptians,  and  they 
were  probably  also  highly  skilled  in  the 
manipulation  of  wool,  for  while  the  peorer  classes 
were  invariably  clothed  in  woollen  garments, 
such  as  they  were,  the  rich  employed  both  cotton 
and  wool,  and  the  priests  wore  linen,  woellen 
materials  being  deemed  unclean,  as  they  were 
liable  to  the  attacks  of  insects.  The  dead,  too, 
wm  wrapped  in  linen  doth,  and  its  indestructi- 
bility by  tmie  or  the  ravages  of  the  moth  has 
left  indubitable  evidence  that  the  ancient 
Egyptians  must  have  been  very  skilful  weavers. 
Sheep's  wool,  goat  and  camel  hair,  silk,  and 
fibres  of  the  pinna,  flax,  hemp,  cotton,  together 
with  asbestos,  and  threads  or  wires  of  gold  and 
nlver,  were  sll  utilised  by  the  ancient  weavers  ; 
bat  the  oldest  known  remains  are  those  found  in 
the  Swiss  Lake  dwellings,  supposed  to  belong  to 
the  Stone  Age,  which  clearly  prove  that  at  so 
early  a  time  the  inhabitants  of  the  earth  had 
learned  how  to  twist  fibres  into  cords  and  to  plait 
them  into  cloth.  Weaving  wascertainly  carried  on 
1^  the  ancient  Greeks  and  ftomans  as  a  branch 
of  trade,  and  from  them  the  art  gradually  spread 
thron^out  Europe.  Matthew  Paris  mentions 
that  the  ribs  of  people  throughout  the  world  were 
kept  warm  by  tne  fleeces  of  English  wool ;  and 
Edward  IIL,  observing  the  wealth  which  his 
neighbours  were  gaining  by  their  encouragement 
of  weavers,  invited  a  number  of  Flemings  and 
Frenchmen  to  come  and  settle  in  this  country, 
which  tiiey  did,  and  there  and  then  established 
industries  that  have  steadily  progressed  for  five 
onturies.  The  Crusaders,  too,  brought  back 
with  them  a  knowledge  of  some  of  the  Eastern 
arts,  amongst  which  was  probably  that  of  damask- 
weaving,  and  before  long  a  number  of  skilled 
craftunen  were  settled  in  different  parts,  for 
weaving  had  been  carried  on  in  a  coarse  fashion 
by  the  natives,  and  they  were  not  slow  in  com- 
prehending the  processes  of  the  more  skilful 
workers  from  the  Netherlands.  These  artisans 
employed  looms  which  were  little  more  t^a^n 
derelopments  of  those  used  by  the  Egyptians, 
and  it  was  not  until  the  power  of  the  steam- 
engine  began  to  be  recognised  that  the  modem 
machines  had  a  chance  of  being  invented,  for  the 
nmple  reason  that  there  were  no  tools  to  make 
them.^  The  principles  underlying  the  con- 
struction of  cotton  machinery  were,  however, 
thoroughly  understood  before  watt  demonstrated 
theimportBmce  of  the  improvements  he  had  made 
in  the  steam-engine,  for  in  1738  John  Kay  had 
invented  the  fly-shuttle,  Robert  Kay  the  drop 
box  in  1760,  Arkwright  the  water  frame,  and 
Hargreaves  the  spinning  ienny  in  1770,  while 
Crompton  combined  those  last-named  inventions 
and  produced  the  "mule"  spinning  frame  in 
1779.  The  machines  were  mostly  driven  by  water 
power;  but  in  1785  the  first  steam-engine  for 
working  a  cotton  mill  was  erected  by  Boulton 
and  Watt  for  Messrs.  Robmsons,  of  Popplewick, 
Notts.  fVom  that  time  progress  was  compara- 
tively rapid ;  tools  were  produced  to  the  demand 
of  the  machine  makers,  and  at  the  Great  Exhibi- 
tion of  1851  the  United  Kingfdom  astonished  the 
world  by  the  perfection  of  her  machinery  for 
manufacturing  textile  fabrics.  Xo  groat  changes 
in  principle  have  been  introduced  since  tixen ;  but 
there  have  been  man^  improvements  in  details, 
which,  combined  with  superior  materials  and 
workmanship,  have  given  greater  production 
with  increased  life  of  the  machines.  Although 
looms  are  much  the  same  as  they  were  a  quarter  of  a 
century  ago,  so  far  as  principle  and  general  con- 
struction are  concerned,  Uiey  are  being  con- 
tinually improved  in  details,  the  competition 
amongst  makers  materially  helping  in  the  pro- 
gress. In  the  present  exhibition  Group  IX.  is  a 
very  inadequate  representation  of  the  manufac- 
ture of  textile  fabrics;  but  it  will  afford  the 
general  public  an  opportunity  of  seeing  some  of 
the  wonderful  machines  which  are  now  employed 
in  the  industrv,  though  none  of  the  branches  is 
shown  in  anything  like  completeness,  except  it  bo 
asbestos  weaving.  A  good  exhibit  of  cotton 
working  machines  is  to  be  fonnd  at  the  stand  of 
Mr.  8.  Brooks,  of  West  Gorton,  ^lanchester  ;  but 
even  in  his  case  it  is  not  exactly  feasible,  or,  per- 
haps, we  should  say,  economical,  to  work  some  of 
ge  machines,  e.g.,  an  improved  drawing  frame. 
However,  there  is  a  ring  spinning  frame  for 
twist  yai^  Mad  Mnoibar  far  witt,  a  wet  donhUng 


frame,  and  a  dry  ditto,  which  reprosent  the  latest 
improvements  in  these  important  items  of  a  cotton 
mill  plant.  A  winding  frame  (Hill  and  Brown's 
patent)  is  a  valuable  improvement,  as  it  dispenses 
with  bobbins  and  winds  the  yams  on  paper  tubes 
up  to  any  desired  dimension,  from  |in.  to  2in. 
thick  (or  wide)  up  to  as  much  as  18in.  in 
diameter.  A  very  ingenious  invention  in  this 
exhibit  is  the  '*  Ferguslie  '*  balling  machine^ 
which  winds  190  yards  of  crochet  cotton  on  each 
of  twelve  balls  simultaneously,  and  when  driven 
at  its  normal  speed  does  the  work  at  the  rate  of 
250  yards  per  minute.  Here  it  would  be  as  well 
to  mention  that  the  machines  in  this  group  are 
driven  at  a  lower  speed  than  usual,  and  that 
several  are  shown  operating  on  '*  endless " 
fabrics,  whereas  in  real  work  the  fabric  would,  of 
course,  be  wound  on  receiving  rollers.  AVhere 
so  many  apparatus  of  diverse  kinds  are  driven  by 
one  engine,  it  is  impossible  to  imi)art  to  each  its 
normal  working  speed,  and  a  mean  has  to  be 
selected  suitable  for  purposes  of  exhibition.  One 
of  the  most  interostmg  stuids  in  the  group,  at 
the  north  end  of  the  West  Gallery,  is  the  collec- 
tion of  machines  illustrating  in  a  practical 
manner  the  art  of  spinning  asbestos  as  practised 
by  Bell  and  Son,  of  South wark- street,  S.E.  The 
machines  aro  of  the  type  well  known  in  connec- 
tion with  cotton  manufacturo,  but  modified  to 
suit  the  peculiar  material.  They  consist  of  a 
carder,  a  slubbing  frame,  a  throstle  frame,  a 
doubler,  and  a  loom,  with  specimens  of  the 
raw  material  from  differont  sources,  and  ex- 
amples showing  its  condition  after  passing 
through  the  various  preliminary  processes.  The 
visitor  will  experience  one  great  advantage  at 
this  stand,  for  at  all  reasonable  hours  one  of  the 
members  of  the  firm  is  in  attendance  ready  to 
explain  anything  that  may  be  desirod  in  con- 
nection with  this  comparatively  new  manufacture, 
for  until  1870  asbestos  was  genei^y  mixed  with 
cotton  to  form  it  into  a  sliver  for  spinning.  In 
that  year,  however,  Bell  and  Son  discovered  a 
means  of  spinning  asbestos  without  the  addition 
of  an;^  other  fibro,  and  now  a  wide  field  of  useful- 
ness is  opening  for  their  products.  A  rough 
classification  divides  the  asbestos  manufacture 
into  textile  fabrics,  paper  and  millboard,  paint 
and  cement,  the  first-named  class  comprising  a 
ereat  variety  of  useful  products.  Asbestos  cloth, 
for  instance,  is  found  invaluable  in  Maignen's 
Filtro  Rapide,  while  a  sort  of  asbestos  paper  or 
felt  will  be  found  an  excellent  substitute  tor  paper 
underneath  carpets.  Asbestos  cordage  and  yam, 
engine  packing  (especially  the  new  combinations 
of  asbestos  with  indiarubber  and  wires  of  soft 
metal),  washers,  and  paint,  aro  all  notable  intro- 
ductions of  the .  last  six  years  or  less,  while 
asbestos  lubricants,  particularly  "  asbestoline,"  a 
combination  of  fino  asbestos  with  other  lubri- 
cating substances,  are  rapidly  winning  Uieir  way 
into  favour  amongst  engmeers,  from  their  eco- 
nomy and  perfect  action.  The  United  Asbestos 
Gompany,  Limited,  also  exhibit  at  their  stand 
the  process  of  making  **  packing  "  by  means  of  a 
braiding  machine,  a  noisy,  albeit  ingenious,  con- 
trivance, which  might  have  been  omitted  with 
advantage  from  this  exhibition,  especially  as  it  is 
shown  at  several  stands,  Treloar  and  Sons,  for 
instance,  having  one  making  coir  plait,  which  is 
afterwards  worked  up  into  the  fimiiliar  mats  in 
view  of  the  visitors.  Other  noisy  machines  are 
the  looms,  specimens  of  which  aro  shown  by  G. 
Hodgson,  of  Bradford,  working  Bradford  stuffs ; 
by  H.  Livesey,  Blackburn,  weaving  shirtinffs ; 
and  by  some  other  exhibitors,  notably  Hacking 
and  Co.,  of  Bury,  Lancashiro,  who  exhibit  their 
looms  with  four- shuttle  motion  for  weaving 
checks,  and  an  improved  loom  weaving  trouser- 
ings. The  McNary  Machines  Co.,  Lombard- 
street,  E.C.,  show  a  straight  and  a  circular  weav- 
ing machine  for  the  manufacture  of  various 
fabrics  in  wool,  cotton,  hemp,  jute,  &c.  The 
circular  machine  is  especially  deserving  of  notice, 
as  it  works  up  hats,  caps,  and  bags  without 
seams.  An  Irish  handloom  is  shown  at  work  by 
Howell  and  James,  of  Regent-street,  W.,  with 
samples  of  damask  table  linen  in  several  stages  of 
manufacturo,  and  Mr.  J.  Etchells,  of  Macclesfield, 
exhibits  a  Davenport  and  Crossley's  cross  border 
Jacquard  weaving  silk  handkerchiefs,  &c.,  which 
requiros  no  changing  of  cards,  the  latter  being 
folded  down  as  they  pass  through  the  machine  in 
readiness  to  be  taken  up  again  when  their  turn 
comes.  W.  T.  (Jllovcr  and  Co.  exhibit  at  their 
stand  Jameses  patent  doubling  machine  for  cord 
and  banding,  wnich  puts  a  twist  into  two,  thi«K), 
four,  or  any  numb^  of  iolda,  eitliex  aAa&^c.  ot 
tight,  and  deals  with  diSexent  vizea  aX  I'^q  tam^e 


time.   The  machine,  for  instance,  has  three  heads, 
each  with  four  spindles  or  bobbin  holders*  which 
aro  romovable  if  a  two-strand  cord  is  required. 
If  an  end  breaks,  a  weight  inside  the  spindle  at 
once  stops  the  machine,  so  that  one  attendant  can 
look  after  a  large  number  of  machines.    Each 
head  works  independently,  and  can  be  alterod  in 
a  moment  to  left  or  right  hand  twist.     Several 
useful  inventions  aro  shown  at  this  stand  which 
have  no  special  connection  with  the  manufacturo 
of  textile  fabrics — e.g.,  Uiley's  piston  ring,  which 
is  cut  first  and  turned  afterwards,  thus  securing 
a  perfect  circle, — Bell*s  patent  rope  pulley  fric- 
tion brake,  &c.     Close,  by  is  a  novel  device  by 
Prof.   Hele-Shaw,   of  the    University   College, 
Bristol,  which  has  certainly  nothing  to  do  with 
textile  fabrics,  but  which  will  attract  much  at- 
tention from  mechanics  and  engineers.    It  is  a 
sphere  and  roller  mechanism  for  transmitting 
power,  and  is  undoubtedly  ingenious.    A  heavy 
sphere  of  iron  is  so  placed  between  two  solid 
pulleys  and  supported  by  others  that  it  transmits 
the  motion  by  rubbing  friction  in  any  desired  diroc- 
tion,  or  in  several  £roctions  at  the  same  time, 
for  every  pulley  or  roller  which  is  brought  into 
contact  with  it  may  have  its  shaft  at  a  different 
angle.      Carding    machines    and    card-grinding 
machines    are    shown    at    several  stands,    and 
Gauntlett  and  Co.,  of  Trowbridge,  exhibit  their 
special  machines  for  opening  and  carding  hair  by 
passing  it  between  two  revolving  cylinders  carry- 
ing spikes.    Dickinson  and  Sons, 'of  Blackburn, 
have  at  their  stand  a  slasher  sizing  machine  vrith 
beam  press  motion ;  and  Mr.  J.  King,  of  Man- 
chester, shows  his  improvements  in  doubling  or 
twisting  yam  in  the  liiape  of  a  machine  which 
puts  two  twists  in  the  thread  for  each  revolution 
of  the  spindle.    J.  Fanner  and  Sons,  of  Salford, 
have  an  important  exhibit,  in  which  is  a  four- 
bowl  calender,  which  gives  as  desired  a  chasing, 
glazing,  or  swiszing  finish,  an  embossing  finish 
by    substituting   an  engraved  roller    for    the 
friction    bowl,    and     also    the    moir6    finish. 
The  bottom  bowl  is  of  cast  iron  with  wrought 
centre,  the  next  of  paper  or  cotton,  the  third  of 
chilled  iron  fitted  for  heating  by  steam  or  gas, 
and  the  top  of  paper  or  cotton.    The  machine 
shown  is  driven  direct  by  two  inclined  cylinders 
attached  to  the  A  frame.     Farmer  and  L>ilaneo*s 
patent  bleaching,  vrashing,  chloring,  soaping,  &c., 
machine  is  exhibited  in  the  shape  of  a  three- 
cistern  size  having  six    rollers.    These  hollow 
rollers  aro  of  copper,  perforated  and  corrugated 
over  their  whole  surface,  and  are  connected  in 
couples  to  rotary  pumps,  which  draw  the  water 
or  liquor  through    the    cloth    and    cleanse    it 
thoroughly  from  staroh  or  matter  used  in  the 
printing  processes.     When  albuminous  matter 
has  been  used  beaters  aro  employed,  which  make 
from  six  to  eight  blows  per  inch  on  the  cloth, 
and  effectually  loosen  the  most  glutinous  parti- 
cles.    This   principle    of    drawing   the   liquor 
through  the  cloth  is  found  to  work  well  with  the 
thickest  cloths,  and  the  routine  will  be  under- 
stood when  we  mention  that  for  a  print  works  a 
five-cistern  machine  would  bo  used — the  first 
being  for  fixing,  the  second  for  washing,  the 
third  and  fourth  for  soaping,  and  the  fifth  for 
washing.    In    connection   with    this  stand  we 
notice  a  large-size  model  of  Farmer^s  plant  for 
treating  sewage  and  town  refuse,  the  most  im- 
portant    feature     in     which    is    the    p^itont 
twin     cylinder     apparatus     for      drying    ex- 
crementitious     matter.      Five    of    thcso    aro, 
we  understand,  already  at  work  in  Birmingham, 
and  it  is  intended  to  erect  four  others,  and  so 
deal  with  the  whole  refuse  of  that  town  by  this 
certainly  sanitary  and,  we  believe,   economical 
method,   for  the  manure  is  valuable,  and  the 
ashes  and  ground  clinker  are  utilised  for  making 
mortar  and  cement.  Mather  and  Piatt,  of  Salford, 
exhibit  a  continuous  bleaching  machine  for  use 
in  the  Thompson  process.     In  this  apparatus  the 
cloth  dips  into  a  solution  of  bleaching  powder  of 
V  Twaddle,  and  passes  between  wiucezing  rollers 
into  u  chamber  containing  carbonic  acid.      Here 
it  is  compellud  to  make  a  comparatively  long  stay, 
as  it  passes  from  the  bottom  to  the  top  over  a 
number  of  rollers.     Emerging  between  rubber 
lips  (to  prevent  diffusion  of  gases  as  much  as 
possible)  it  is  washed  in  a  beater,  and  is  pressed 
between  two  rollers,  one  nickel  plated,  the  other 
covered  with  rubber.    The  rationale  of  the  pro- 
cess is  that  the  carbonic  acid  combines  with  tho 
lime  of  the  bleaching  powder,  and  oxygen  is 
g^ven  off  in  a  state  to  effect  tho  do<sQll^wx■A.\\^s«^  ^1. 
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■  unmonU,  uid  oreoNta  ii  then  ^irejAnd,  ud  witli 
it  A  iheat  of  photographic  rapn  u  cokled,  uid  Uid 
«pon  k  pUta  glui  cixetullf  UreUed.  AJ  iood  u 
tfas  gelfttina  mixture  hu  aat,  the  ooBtad  iheets  *m 
bmu  upoa  cordi,  and  After  drying,  an  kapt  in  & 
perfectly  irj  roou.  The  qiwotitf  of  the  pigmeiit 
11  pToportioDsl  to  the  charaeter  of  thaongmalto 
b«  Tepiodncsd,  oue-tanth  ol  it  being  the  maiimmn, 
ona-toTtieth  tha  minimum,  the  foraun  lor  fine  and 
dalisate  drkwioga  in  Una  manner,  tha  lattactoc  other 
wwk.  The  prepared  pigment  mper  ia  aenaltiaed  in 
a  biahnnute  of  potaah  bath,  1— IS,  and  laid  faoa 
down  upon  %  ouafnlly-olaanad  plata-alua,  and 
tried  in  a  itcoag  ennnut  of  air.  Immediatalj  ba- 
tozBanngittke  paper  ii  detached  from  the  glai*. 
Tke  «xpa«ote  nnder  the  reveraad  glav  negative 
li  Blade  in  an  ordinarr  prlntfng  fiuns,  the  time 
a^ndged  by  a  Yogel  photometer.  After  printing, 
At  pigment  papet  i*  takan  to  the  dark  room,  and 
jn'aeold-waterbathtianitairedtoaaaTeTedooppaT- 
plate,  piotura  aide  down.  Bamored  from  that  Mth, 
tha  paper  i*  aqneeiad  and  dried  withUottiiig  paper. 
After  five  minutea  anotha  oold-watet  bath  ii  lued 
ta  waah  the  biohromate  from  the  non-eqioaed  parii. 
la  haU-an-hoor  it  ii  taken  up,  wall  riniM,  and  ibb- 
jaotadtoawarmwatwbath(d3a>to35°C.todiHolTe 
the  gelatine  not  acted  npon,  that  i*  to  daTtlOB  tha 
gelatine  relief  upon  the  MToredoonpar  plate.  After 
a  Aort  time  the  water  penetiatea  the  porea  of  the 


nm  from  eontaot  with  air,  and  metallio  miiror 
LppeaiB  on  the  kathoda.  The  bath  ii  then  niffl- 
ifontlj  aatnnted,  and  in  plaoe  of  the  iron  kathoda 
Oie  oopni  plate  to  be  ataebd  ii  inurted.  Jhe  plate 
nut,  oj  MUM,  be  abMlatelf  olean,  and  ie  there* 
'or«  waibad  la  saoatio  potuth,  riniwd,  and  anj 
xiaaCbl;  adhering  alkali  nantraliaad  with  anlphnru 
uM,  wBihed  again  and  dried.  Soatnoni,  of  St. 
Patanbnrg,  makea  verj  datable  platei  b;  fliat 
inemiritat&ig  nickal  npon  the  nlremd  relief,  aad 
Jien  allowing  the  copper  to  build  up  till  the  dedred 
iiickneaa  ia  naobad.  Hia  bathii:  4G  part* water; 
i  mlphate  of  niokel;  and  1  to  II  of  diloiide  of 


>btalned.     Maohinaa  for  o 
pretened  with  wire  twiiti  o 
md  wire  of  but  little  rurirtanwy  ao  •• 
rarrnnt  great  in  miantit;  bnt  of  UtBe : 
Whatever  baa  been  aooompHahad  ii 

uta  bjeleotrolnii  jnitifiattMpmdiet 

[••giMtfatanfor  thiiprooeM.  Wilhthaaid<< 
tha  eleottio  onnent  the  genfau  of  nan  win  MoliBM 
to  modify  and  to  improre  eran  tboM  wondMfal 
prodnotfoai  ol  onr  own  timea. 


Sti 


if   potaadDD 
kod  ezpoaed 


ywei,  diMolved  black  gel^ine  ooiea  from  the  Sim 
indicating  tha  beginning  of  the  derelopment     '- 

aboat  30  minataa  tha  pap^  ii  detached,  float) 


Photo- OhomtBrapliT. 
A  plate  of  OHO  or  anv  othar  metal  !•  coated  with 

"'""* '  " Aio,  watar,  grape  angar,  bi- 

aa,    and    a    few    dropa   of 

ezpoaed  to  light  nndar  a  glaia 
poaitiTa.  Alter  expoinre  the  [late  iaieuoTCd  to  the 
oaik  room,  and  etohad  with  a  atrong  aolntfam  of 
parchlciida  of  iron.  Strong  Una*  are  attaokad  flrat 
uid  etched  deeply,  the  tnio  and  delloate  part* 
itterwuda.  The  ptooeM  laila  bnt  five  lutniitM, 
uid  after  cleaning  it  may  ba  print«d  from  at  one*, 
lo  give  the  plate  more  dnrability  it  ia  copper- 
plated  and  sfBitoally  iteal-taoed.  The  ooppM- 
plating  of  zinc  eanniit  be  dona  br  elentro^pea  of 


latmg  of  z)ni 
le  nuphateof 


urfaee  of  the  bath,  or  can  be  lilted  up  with 
ease.  The  rait  of  the  gelatina  ia  diuolved  in  a  faw 
minntaa,  and  the  relief,  a  oopy  ot  the  original, 
appean  gradoally  npon  tha  copper-plate.  The 
daTalopmant  ii  ooatmned  ia  another  bath  of 
wann  diatUled  wator,  till  all  remaining  fog  or  dirt 
ia  totally  remorad  from  tiie  intentW  of  the  ralief , 
and  the  picture  atanda  out  eleai  and  distioct  upon 
"■  -  ->  •-     FinaUf ,  it  ia  well  riuaad  with  water  and 


Om  plate, 
dried  apoi 


t,  an  iron  anoda  li  in 


To  make  thia  relief  plate  oondnctive,  powdered 
naphite  i*  apread  onr  it  with  tampon  and  a  <olt 
brnih  ;  attaiwarda  it  ia  placed  on  the  kathode  of  a 
Deoiall  trongh  apparatui,  and  a  ifno  anode  uied  to 
aeaelerate  the  pneipitBtiOD  of  ooiner.  In  an  honr 
oc  leai  the  heUographie  rellot  plAe  i>  auffidantly 
oo*erad,  the  plate  ia  taken  np,  rlnannil  and  rinsed, 
and  again  plaoed  in  the  trough.  To  promote  the 
fcroe  of  chemical  action,  oatiaed  by  the  electric 
«...«».»  ...;«»......i.i.  ..._>^,     AttertwonWto 


trough,  rinnd  with  water,  and  dried ;  the  edgaa 
ace  Iliad  off,  and  the  patrii  removed  front  the 
Matiii.  Bath  platea  are  wall  waahed.  Adhering 
parte  of  the  gaUtine  relief  are  carefnlly  remoTed. 

I(  the  plane  ot  the  gelatine  relief  has  bean 
perfectly  dean,  and  free  Horn  any  tone,  the  intaglio 
plate  ia  also  sniDotb,  Inatroua,  and  printable.  Matt 
■psta  are  wifed  off  with  oiled  flannel  and  rotten- 
itone  1  tone  and  impnriUei  are  aciaped  aod 
buniihed ;  other  dafecta,  which  but  tarely  oooor, 
are  ratonched  with  needle  and  graver. 

The  fliat  impraaaiona  mads  from  haliogravma 
platea  are  alway  a  loogh,  and  retouching  them  ahonld 
aot  ^  undoiteken  till  a  number  of  prints  have 
been  made.  They  are  in  every  way  equal  to 
engraved  copper-platea,  and  with  them  there  ia  a 
great,  aJmoet  incredible,  saving  of  time.  Hdio- 
gravure  platea,  maps  of  the  Autiian  Empire,  made 
In  Afleen  yean,  would  have  taken  geuerationa  to 

eagrave.    Before  large  editiona  are  printed  gait 

idwtia  relieta  are  taken  from  the  intaglio  j 
from  them  new  copies  can  be  made,  in  casi 
original  should  Buffer  in  oonisa  of  time. 
Btael-faoiar. 

An  important  nibatitute  for  mnltiplylDg  coppar- 
platea  by  galvanopluty  ia  to  fao«  tham  with  stee). 
It  ia  ued  for  plates  like  objects  ot  art,  which  narei 
nqolte  ooateotion.  Whnn  a  oopper-plate  ii  placed 
•a  the  oitboda,  ioinended  in  a  aolutlon  of  asaqni- 
cUOiide  of  iron,  and  rabjected  to  the  action  of  Iht 
g^^vanic  oorraut,  it  will  m  a  short  time  be  covered 
with  a  delicate  and  lostioiu  cntida  ol  iron,  hud  a) 
■tael.  There  is  no  difference  seen  in  Oie  prints  tskec 
from  p>ain  copper  or  ateel-faced  [datea.  The  iron 
givei  the  plain  an  extraordinary  dnrabihty,  and 
many  thoniandi  of  pacta  can  be  made  from  it.  In 
case  tha  aleel  cuticle  has  been  unsound,  it  can  bt 
ken  oH  had  renewed.  The  plate  ia  laid  ii 
-  ---d,  diluted  ao  much  that  it  will  nol 
;  but  it  loosens  the  ateel,  which  bliaten 
ana  cornea  otf  in  acalea.  The^te  is  again  washec 
before  another  steal-facing.  The  procesa  is  cairiec 
on  in  a  peculiar  dack  trough  with  B  three-Call  ainc 
carbon  battery  ;  the  electrodes  are  placed  vattically 
Tha  aniUble  iron  eolation  is  mads  by  tha  oarrant 
One  part  of  chloride  of  ammonium  k  dissolved  ii 
tan  parts  ot  water,  and  in  it  are  plaoed  iron  plate* 
askithodeand  anode.  When  the  circuit  I*  oloaet 
a  chemical  action  takea  place,  the  ^orina  of  thi 
diloride  of  ammonium  nnitea  with  the  iron  ot  thi 
anode,  tormiDg  Besqaiohlotlda,  which  remaini 
diaolved  in  the  bath.  Within  one  or  two  days  thi 
Utth  assume*  a  greenish  oolonr,  its  anjrface  tunu 
red,  owing  to  the  (onnation  ot  hydnte  ct  cxUe  o: 


case  the    g, 


of  copper :  the  fne  aiuphutlo  acid  wHl 
Lttaob  tha  zinc.    Instead  Of  it  snb-eyuids  of  copper 

CuCy  CKnptercyamur)  is  nied.  When  cyanide  of 
potasnnm  is  added  in  exoesa  to  sulphate  of  copper, 
Ihe  copper  electrotype  Cu  Cy  is  formed  CoSo,  + 
2KCy  =  CcCy  +  K,80.  +  Cy.  SulpUte  of  sodium 
added  previously  to  tha  cyanide  of  potasiium 
changes  tha  cyanide  into  lirossic  add,  the  gnlphite 
of  Bodinm  into  sulphate :  Cy,  +  N«,SO(  +  ^0  = 
2HCy -f  NsiSOi.  Ammonia  added  to  the  sclutioo 
forma,  with  the  pmnic  aofl,  cyanide  of  ammonium 
NE,Gy.  Two  solutions  are  niade,  (1)  14D  p. 
aulphate  of  copper,  810  p.  water  ;  (2)  110  lo  200  p. 
cyanide  of  potaaainm,  1,000  p.  of  water,  with  the 
addition  of  sulphite  of  sodium  and  ammonia.  The 
Bolutions  are  than  mixed.  Tha  line  plate  to  be 
oopper-fsoed  ia  placed  on  the  kathode.  The  current 
is  generated  by  two  zinc-carbon  elements. 
Oalvano-  oaoatloa. 
The  electro-negative  substance  of  the  electrotype 
I.i.^  the  add  of  salt,  or  the  chlorine  of  a  chloride 
onitesehemically  with  the  anode,  forming  asoluble 
combination  which  etch**  the  dectrode.  Cbrom- 
^tlne  paper  I*  exposed  tmder  a  tranipaienny, 
mked  with  roller,  ud  developed ;  the  negative 
pictore  i*  transferred  npon  a  copper-plate,  which 
makes  the  picture  metaUio- lustrous.    The  covered 

Etsreaiat  etching.  The  snlphoric  acid  libei^ted 
aleotrotypes  ccmbioas  with  the  copper ;  it  etchei 
plate. 

In  Galvanovrsphy  uid.  Stllovrnphy 
the  plate  is  coated  with  the  tatty  matter  oolound 
with  oehre  or  lamp-black.  A  drawing  is  made 
upon  it  with  the  graving  tool,  ths  plates  are  made 
oonductiva  by  graphite,  and  l:^  placing  them  in  the 
trough  appuatus  a  relief  is  made  bom  that  on 
intaglio  plate. 

Natnra-  Printing. 

Natural  objects  like  parts  of  plants,  or  lacaa  and 

other  open  fabrics,  are  preased  in  gnttspsrcha  oi 

lead,  and  galvano-plasticmatiieee  made  from  them. 

It  f.i.  laoe  be  the  object  to  be  reprodnoed,  it  ii 

pasted  with  giun  upon  a  steel  plate,  a  eheat  of  lead 

lit,  and  enbjeoted  to  a  high  preesur*. 

itaglio  plate*  are  made  tUa  w^ ;  thi 

former  ausweiing  well  tor  typographic  piintuig. 

Type-Pilntlng.    . 
■  Stereotypes  are  now  substituted  by  galvano-plastil 
copper  precipitatea.     The  toim    is  impressed  ii 


Ipturic  acic 


with  alcohol,  laid  in  tLe  gafvano -plastic  apparatus 
When  the  copper  ia  suffidently  thick,  tha  plate  ii 
taken  up,  the  reversed  aide  and  edges  planed  oS 
and  backed  with  ordinary  type-metal.  Woodcuti 
aimilaily  treated  give  gal  vane -plaatic  copiea  fron 
which  70,000  to  80,000  prints  can  be  made. 
Plain  Oopper- platea. 
At  the  time  when  copper  engravinga  were  usee 
exclusively  in  the  Institute,  the  platea  were  madi 
by  the  galvano.plaitia  prooeu  with  the  aid  of  i 
tweWe-oell,  zinc-ailvei  battery  (system  Smee) 
Now  snch  plats*  are  only  made  for  the  patiicea  ii 
heliogravure.  (The  lost  daguetreotype  plates  ii 
the  American  market  were  also  galvanoplssticO- 
TRiHB. 

Uie  mechanical  arL 
in  introduced  for  thi 
generation  ol  the  electric  current  in  electrolytii 
oparatioDa.  Uagneto-aleotric  and  dynamo-electtii 
maohinaa  have  been  anbstitated  for  the  hydro 
eleotrio  oell,  by  iriiich  tha  Uheiation  of  injarioni 
gases  and  latamption  of  ths  mnk  is  entireli 
avoided,  and  aat*  uniform  and   aoaurate   worL 


lEE  THXOBT  OF  THE  ISBI- 
CATOB-  EBB0&8  DT  ZIDICAIOS 
SIAOBAHB. 

AT  a  recant  meeting  of  the  Instltntiaa  of  Civil 
Engineers  Prof.  O.  Beyndda,  F.ILS.,  reads 
Mpsron  "The  Theory  of  the  Indicator,  and  the 
Enon  in  Indicator  Diagiama."  Ho  objeot  ol  Us 
papet  was  to  define  the  cause*  and  extMlt«f  tb* 
diUnrbancea  in  indioBtoi  diagrams.  The  thaoiT,  as 
givan,  had  been  taught  for  several  jeu*  in  Own* 
Qollego  i  bat  tha  pnUioation  bad  bean  defemdlo 
Buatle  an  exienav*  aeriat  ot  ezperimeBta  to  b« 
made.  These  experiment*  had  now  been  eaniad 
out  In  Mr.  A.  W.  Brigbtmoe,  Stnd.  Inst  C.E., 
late  Berkeley  Fallow  in  Omna  College.  In  the 
first  place  It  wa*  ahown  that  tbovB  wan  fin 
principal  eanses  ot  disturbance-^ namaly,  flie  inertia 
ol  the  piston  ot  the  indieotor  and  its  attaded 
weights ;  tha  frictian  ot  the  peooQ  on  the  papai,  and 
its  attached  ■""*""'"""  ;  vaning  aotion  ot  Uw 
spring  ;  inertia  ct  tha  drum  ;  friction  of  tha  drnm. 
The  effect  ot  the  inertia  of  the  peoca  and  its 
attached  meehaniffln  preacntsd  a  mathematical 
problem,  by  tiia  solution  of  which  it  was  shown  that 
there  were  two  disturbanoes  from  thisoaiua ;  one,  a 
general  enlargement  of  the  mean  indicated  pnanin, 
depending  on  tha  weight  of  the  moving  parts  ol 
the  indicator,  the  stiffueas  of  the  *pring,  and  th* 
aqnate  of  the  speed.  The  othar  distarbaiuB  waa  a 
vituratiou  of  the  pendL  EveiT  indicator  pittcm 
vitoated  Mbm  disturbed,  ao  that  the  period  of 
vibration  depended  on  the  stiffnea*  ot  tha  fiBg. 
The  error  which  these  osdllations  cansed  in  the  »«• 
of  the  diagram  depended  on  fiieir  manltiide,  and, 
to  a  greater  extent-  on  the  amallneas  d  the  nnmtet 
in  a  revolntion.  Bat  the  evil  ot  theaa  oadUatioit 
was  not  BO  much  an  effect  on  the  aica  m  In  tha 
disflgatement  and  the  contusion  they  prodnesd  in 
the  diagram.  So  long  as  there  wn<a  30  of  thw 
oscillations  in  a  cycle,  the  neceasary  Bnid  tricAiNi 
ot  the  indicator  piston  would  so  fox  tedttoe  Oiem  s> 
to  render  a  fair  diagram  po*«ibla.  bnt  whan  tha 
number  vras  as  low  a*  tep  It  was  all  the  penoQenll 
do  to  pievent  then  npsetthig  the  diagram.  Tbe 
friction  arising  from  the  pieaanre  ot  the  poHil 
always  acted  to  (^pOM  the  motaon  of  the  p*ae>l, 
and  ther«toi«  rendered  it  too  large  during  •xponaiB 
and  exhaust,  and  too  small  during  oomprasmcalBd 
admission,  and  thn*  tbe  genefal  effect  waatota- 
crease  the  *lxe  ot  the  diamm.  ^li*  friction  oon- 
Biated  of  that  ot  the  pencil  on  the  paper;  and  bit 
of  the  mechanism,  caused  by  mstaining  the  praaams 
ot  th*  pencil.     The  effect  of  the  fiiotioai  of  th* 

" "latly  rednced         ' 

,-,...     magnitude   <,    — 

together  on  the  area  of  the  diag , 

the  oonsbucticn  ol  the  instrninent  and  «o  pencil- 
pressure.  From  noBMnti*  eiperimonta  it  vreoU 
appear  poaallile  to  make  a  difference  of  aa  modi  aa 
6  per  cost.  In  a  Icoomotiva  in  mid-geai  by  pandl- 
fnction.  The  oonolusicms,  a*  regarded  the  moticn 
ot  tha  pencil,  w*r«  that  tha  general  effect  of  inertia 
andfi&lML  wen  both  to  inman  thoalie  ottba 
diagnun:thatao  long  as  the  qieed*  w«n  sncb  that 
the  nnmbex  of  vibiauoD*  of  the  pendl  daring  • 
revolntion  of  the  engine  was  not  greater  than  16, 
tbe  effect  of  inertia  was  less  than  1  per  cent.,  but 
that  if  th*  number  wo*  greater  than  30  nerfllafains 
would  show  thsmselve*  nnlea*  the  pendl-tiioticii 
vra*  inoreased.  They  might,  by  this.  In  kept  down 
till  the  number  of  nbrations  wa*  cqaal  to  16,  but 
not  farther,  and  thsn  the  neoeaaaiy  irioUoa  wonld 
affect  the  area  of  the  diagram  about  G  per  oeet. 
For  the  diagnm*  to  be  eenaibly  accarmte  and  free 
from  oacillaUon  the  apeeds  mast  not  be  greater 
than  would  make  tba  number  of  vibrations  equsl 
to  30.  These  speeds  were  given  In  ths  paper  tct 
Bichards'  indicators.  The  effect  ot  the  mertia  ot 
Ihe  drum  with  an  elastia  cord  was  ahown  to  be  a 
nearly  uniform  elongation  of  the  diagram.  The 
result  of  the  varying  stiffuess  ot  the  dram  s;nng 
was  a  nearly  nnilorm  contraction.  WithSioIutdf 
indicator  these  two  latter  disturbanoea  naatrahssd 
each  other  at  a  speed  of  150  levotutions  pa 
minute.  At  other  speeds  the  effect*  wen  uputat 
in  the  length  ot  tbe  diagram ;  but  exeept  whn  tha 
eipandon  was  great  and  the  connecting  rod  ahoct, 
they  did  not  affect  the  indicated  pwssuie.  Tb* 
friction  of  thcdium  withanelaatieeordcanaedtba 
coid  to  be  longer  during  the  forward  abcAe  than 
during  the  backward  atroke,  a«  that  tha  iliagiam 
waa  distorted  and  shortened,  Ihe  drnm  Miag 
noirormly  behind  its  proper  podtian  during  th* 
torwaid  *liDke,  and  bafme  il>  podthm  dr^ 
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IwekwHil  itioke.  ^ili  dittottiMi  dimiuiihed  tba 
HSftof  thedligmiiMooidmK  to  tbantoof  cipu< 
npn  Md  Uw  lauBtli  and  dutioit;  of  Um  owd  uwd 
Thia  WM  dtflnitelj  •xpcuHd  b*  ■  formal*,  Thi» 
dirtwLuiah  the  infitNUM  of  wUch  WW  Twy  gnat 

in  «MM  of  bjgb  azpaDaloir    ' — '-—    --" 

vdinaiT  oorda,  appMnd  to 

^M  dreusuUlieM  on  which  .. 

•laatioUj  of  the  oord  and  the  ...»^  „  .„  «....,, 

and  the  qneetum  wm  how  far  thua  eziited  in  the 

Mdlnarf  iadicston.     It   might  be  Mid  that  the 

diagnme  which  lad  to  the  £«wTei;  □{  thia  effect 

wv*  taken  with  an  indioator  which  ~    ~  ' 

conataotuefotMreralTean.  Itwa«i_ 

perfeot  oonditjon,  and  the  diagnnu  did  not  differ 
MimtiallT  tcon  thoie  which  Ti»d  been  praTioiuIv 
taken.  The  cord  wai  one  which  had  been  Bnpplied 
b;  the  maker.  The  manner  of  tha  diwoTBrT  waa 
deeoribed  :  Tai  jsan  the  author  had  panned  in  the 
elait  the  method  of  tettiDg  the  nbralionii  of  the 
indioator  pencil  In  projeotinK  them  an  to  the  cruk- 
oinle,  and  he  bad  noticed  fiat  the  flnt  oaaillation 
fall  ihort,  and  ihorter  in  the  back  diagram  than  in 
Om  front.  The  cania  of  thia  wai  not  ohvioua,  and 
ttwu  partly  with  a  Tiew  to  determine  thii  caoee 
amilli.  Bnghtmore'i  luTeetigatioo  wae  omnmeneed. 
A  alight  enor  in  the  redndng  rod,  which  bad  a  flxad 
MntiB  and  a  (lot  in  which  a  itad  in  the  ilide-block 
worked,  waa  altered.  Thii,  howcTor,  did  not  get 
nd  of  the  effeot.  A  new  eord  wa«  nWitntedlor 
aw  old  one,  and  the  effsot  wia  found  to  be  much 
■nhaneed,  the  new  oord  beiog  tnore  elaetie  than  the 
old  one.  Thii  lednoed  it  to  the  (trelehing  of  the 
eoid,  bat  it  waa  only  atUr  oarefnllj  woduog  ont 
tha  eSeet  of  the  inertia  of  the  drmn,  and  it  waa 
-JUa  waa  to  lengthen  the  Int  oteillation  at  the 
end,  that  tha  triotion  waa  axauined.  The 
pieocB,  oleaoed,  and  oiled 
loh  redneed.  Sereral  nen 
and  eventnall*  iteel  wire 

Tha  tut  ninnlikif   ko    *k. 


The  mean  jtreamra  waa  14  per  cent.  Urgar  tb 
fvom  the  on^LDal  diagram.  Such  iiiiluioei  ae  tb 
■aemed  to  luffiaieutlr  eitablieh  a  caie  against  1 
blind  faith  which  appeared  to  be  at  prewnt  plat 
In  the  aoonraey  of  the  indicator  diagramj.  Bat, 
oonduaion,  the  anther  itated  that  he  ihoold 
very  diieppointad  If  enytbing  in  thii  invcetigati 
•bould  hate  the  effect  of  dimmiihiog  njiauoa  on  I 
indicator  Itialf.  He  wonld  have  the  inetrome 
tnated  fairly,  and  inatead  of  being  the  object 
anthinkiiigwonhiphawuald  have  it  the  object 
careful  itndy  and  experimsatal  inveitigation, 
that  the  limiti  of  it*  wondeif  ol  perf  cation  might 
known  exaetly,  and  that  reliance  placed  on  it  whi 
iprang  from  knowledge. 


ma  adopted  a»  the  beat.  Tha  teet  nipplied  by  tha 
OMU^iou  oould  OBl;  be  applied  to  dIagramB  taken 
>t  high  ipeedt,  and  tho  teet  fumidked  by  the  in- 


».™img  this  it  .  _ 

__jidedto  arrange  an  eleotrio  alrcnit  throogh  the 
wnoil  to  the  drum,  with  isfEoiant  electromotive 
loroe  to  prick  the  paper,  making  the  angiue-piiton 
cute  thii  eiromt  at  eleven  deSnita  eqnidiitant  pointi 
m  the  motion  backward!  and  forwardi.  Thu  wae 
■nooentBUT  carried  out,  and  the  (tretohing  of  the 
ocmidaring  the  backward  and  forwud  i^okei  wai 
oafiiuttly  aaoertaincd.  Taking  the  imallnt  naults 
obtnined  with  a  oord,  it  appeared  fi»m  theie  oi- 
poimenti  that  the  leait  differenoe  of  itrelching 
wu  to  make  thii  diffeionoe  in  inchea  S  net  cent,  of 
^length of  the  oord  in  faet  Eiunplsi  of  tbii 
"■eetin  dlminlihing  the  mean  indicated  pnnure 
w«m  given.  Thni,  m  a  locomotive  cutting  off  at 
tna-quaiter  it  wai  8  per  cent. ;  in  a  oandaniinii 
•Bgina  having  3  6ft.  itroka,  cutting  off  at  one- 
tenth,  20  pra  oent. ;  and  tha  lame  compounded,  10 
pai  eeut.  Theee  would  teem  to  be  the  imalleit 
Meolti  that  could  have  occurred  in  ordiuaiy 
HMtioa.  The  conoloiion,  hoKevar,  that  hitherto 
ttw  nonnal  indicated  power  from  eoKinei  had  been 

n»U  muat  wait  for 

not  waotiDg  Inde- 
ffcct.  In  diagrams 
led)  the  admiwicn 


f.e 


eipaoaiou 


Una  would  not 

would  ihow  a  oertain. .  „.  „„„ 

flntoicillatiou  wonld  not  have  aiharp 
0»er,  it  wai  commonly  found  that  tb 
line,  allowing  tor  clearance,  waa  above  the  u 
oxpanaion  Una  for  the  itcam.  This  apparent  riw 
in  the  curve  of  ezpanaion  waa  eiaolty  what  would 
result  if  the  appaient  cut-off  wu  too  eaily 
and  thia  wai  tha  rnult  of  the  effect  that  had 
bMU  couidercd.  The  author  had  triad  ecvoral 
Olagrami,  and  found  that  after  conection  the  ox- 
mndOB  line  came  oat  very  cloae  to  tha  trna  onrra. 
In  making  theae  compariiona  the  explanation  of 
another  feature  of  diaerams  became  apparent 
When  the  two  diigrama  were  traced  on  the  aeme 
OKd  there  wai  lomctimea  a  want  of  aymmalry 
aboutthcm,  and  in  thia  case  the  cut-ofi  wu  ahorter 
on  the  back  than  on  the  front  diagram.  Thia  tl 
nnthoc  attributed  to  the  friction  of  the  dram  whe 
the  eord  for  the  back  diagrum  wai  longer  than  the 
lor  tba  front.  Whan  thia  wu  tho  ceee  the  laUtiva 
Jengtheottha  cord  were  about  1  to  1-8.  Theae 
obeervatione  wore  illoatrated  in  a  diagram  from 
"Bishardi'Iudicator."  Totmtthiidiagram.atnc- 
ing  wae.taken,  and  reveraed  ao  that  the  tiont  diegiam 
Wai  (upwimpoeed  on  tha  back.  It  waa  obaervod 
Oat  UwdtignuDa  ware  of  diffarant  lengtha,  and  tho 
diSarene*  waa  about  the  Bime  u  the  differoiice  iu 
Ont'Off  ;  thnt  uotwithatandini  the  apparent  cut-oil 
In  Uie  luck  diagram  wu  to  llal  in  the  froat  in  the 
ratio  of  i  and  3,  the  eipanaion  line  of  tho  back 
^'*8~'^*''''".'™8'l"'pe  ai  thfttiu  the  front; 
aod  that  if  the  diagrams  were  restored,  suppo»iDif 
tba  leogtha  ol  the  corda  used  to  bave  been  ult.  aed 
fljt^he  diagrama  became  exictly  aimilar,  and, 
allawiag2perowit.  clearance,  tho  expauaion  linn 
«Bffle  to  beUa  tiua  expuuion  lino  for  that  cutoff. 


THE  6XXXBWICH  VI8ITATI0V. 

)N  Saturday  last  the  memben  of  tha  Board 
TisitDn  and  othera  amembled  at  the  Roy 
Merratory,  Qieeuwioh,  to  reoetva  the  report  i 
__ie  AitrDDomer-Boyal  for  the  paat  year.    Deipi 
the  inolemency  of  tha  weather  no  tewec  than  21 

Ctlemen  were  preient,  among  Ihem  being  Pn 
□T  Huxley,  Freaident  of  the  Boyal  Society ;  S 
a.  Aiiy,  Lord  Bayleigh,  Hr.  E.  Dunkin,  Preiidei 
~'  the  Boyal  Aatronomioal  Society,  and  Colon< 
licT.  It  appear!  from  the  report  that  the  don 
for  the  I^uaell  reflector  hu  been  oomplctad  dBria 
the  year ;  bo,  too,  baa  the  inatiumeut  nied  dnrin 
the  eelipieof  the  moon  on  October  4.  It  bein 
■nipected  that  eoma  peraonal  equation  might  exi 
dependent  on  the  apparent  direction  of  motion  t 
the  object  obaerved,  ■  reveraion  priam  hu  bee 
adapted  to  the  oollimaton  and  the  banait-cirde,  ■ 
that  the  apparent  movement  might  be  revened- 
i.e.,  inatead  of  the  objetl:  always  passing  throng 
the  field  from  right  to  left  it  paaeea  from  left  t 
light.  The  obeervatione  of  the  eollimaton  ahoi 
no  evidcnoe  of  penonal  equation  depending  on  th 
direction  of  maaaurement,  hut  in  order  to  alimi 
oate  an^  luch  errore  ahould  they  exist,  halt  th 
obseiTationa  are  taken  with  the  directioa  of  move 
mant  reveraed.  A  oomparlion  of  the  obaervatioii 
of  tranaiti  ihowa  a  marked  difference  between  th 
obeervatiouB  taken  in  the  ordinary  manner  am 
with  the  direction  of  motion  revened ;  bat  ae  thi 
ii  only  tha  caae  for  aomn  obaerven,  the  Aatnmomei 
Boyal  thioka  it  probable  that  they  have  not  ye 
become  anonstomad  to  tha  revartion.  In  order  thi 
better   to  invaab'gate   this  di&erenoe  of  pereoua 

3 nation  the  Aitronomer-Boyal,  in  oonceit  witi 
r.  Simma,  has  arranged  an  iuatrament  b; 
which  TariouB  details  can  be  latiafactoTil] 
entered  info  in  a  manner  otherwise  im' 
poiiible.  On  the  pnbluation  of  Frofeseo] 
Pickering's  "Harvard  Fhotnmetiy"  all  Btari 
which  he  had  noted  u  brighter  than  the  sixth  mag 
nitnde  and  which  had  not  been  recently  obsarvei 
at  Qteenwioh  were  inierted  in  the  working  oata- 
jue,  in  order  thatthe  next  Green wioh  catalogue 
ight  contain  all  stars  down  to  the  aixth  magoitudi 
nich  have  not  been  observed  at  Gieenwich  ainn 
OO.  The  aunnal  catalogue  tor  1^81  containi 
aut  1,370  atara,  or  1G6  lass  than  that  tor  18S3 
Xotwithslanding  the  gradual  increase  in  the  nnmbei 
of  observations  the  reductionB  are  kept  iu  an  ad- 
vanced alate.  Tha  aideieal  standai^  oloch— th< 
real  time-keepBt  of  the  country— goes  very  satis' 
laclorily.  The  public  clock  at  tha  Obiervatorj 
entrance  and  the  other  mean-time  clocks  ware  pul 
tnrward  Vi  honra  on  January  1.  so  u  to  shoH 
Oraenwich  civil  time,  starting  at  midnight  anc 
ickoning  from  Oh.  tolJlh.,  which  would  corraaponil 
ith  the  univenal  time  recommended  by  the  Waah 
igton  Conference.  The  change  from  astrouomi«: 
1  civil  reckoning  has  also  been  made  in  all  tht 
itemel  work  of  the  Obaarvatory,  and  hu  been 
irried  out  without  any  difdcnlty.  Greenwich  civL 
me  is  found  to  be  mora  convenient  on  the  wholt 
tor  Uie  puipoiei  of  this  Observatory,  but  its  intro- 
ductioD  into  tha  printed  astronomical  obscrvationi 
has  been  deferred  to  allow  time  for  a  general  agree- 
ment among  aabonomera  to  be  arrived  at.  It  ii 
proposed,  however,  to  adopt  the  oivil  day  without 
further  delay  in  the  printed  magnatical  results, 
thus  reverting  to  the  practice  previoos  to  IB-IS,  and 
making  the  time -reckoning  Karmonise  with  that 
used  in  the  meteorologioal  results,  the  reckoniog 
from  Ob.  to  24h.  being  tor  the  future  adopted  in 
both  cases. 

In  regard  to  tha  eEiuatoreali,  all  are,  and  bivc 
beau,  iu  perfect  working  order,  with  the  exception 
of  tha  Lassell  reflector,  which  baa  required  a 
numlier  ot  repairs  and  alterations,  and  even  now 
dilRculty  is  experienoed  front  want  of  stability  of 
tha  optical  axis  of  the  large  mirror,  which  requires 
cnnttuuoue  readjustment  as  tiie  telescope  ia  moved. 
With  the  varioua  eqnatoreals.  30  occultationa 
(IU  during  tha  lunar  eclipse  of  Ootolwr  4th)  and 
57  phenomEna  of  Jupiter's  satellites  have  been 
obaerved.  Comet  (c)  1SS4  waa  observed  on  four 
nights,  sad  some  meoaores  of  double  stars  and  of 
the  aatellitea  of  Saturn  have  been  made.  The  ob- 
BGTYations  far  determining  the  rate  of  approach  or 
reoessiua  ot  stars  are  considerably  iu  esceM  of  the 
numbere  in   form'^r   year*,  no   fewer  than  641 

having  been  mode.    During  ttuk  i«k  i 


son's  dlio  being  free  from  spots  on  only  two  days. 
The  magnetie  resiitare  give  evideDcaoI  Ave  days  of 
great  magnetic  dutnrbanee,  and  20  days  of  lesser 
disturbance,  for  which  tracmgs  ot  the  registers  will 
be  published.  Freeeure  of  work  hai  retarded  the 
trial  of  the  new  photographic  apparatus  mentiinad 
in  the  last  report ;  bat  the  apparatus  has  now  been 
ereeted  pronaionally^  in  order  to  obtain  a  eeties  ot 
reoords  to  oompare  with  thoee  ot  the  apparatus  now 
in  use  before  the  latter  is  discontinued.  Tlie 
Thames  tampenture  observations  are  taken  regu- 
larly at  the  Deptf  ord  Cattle  Uorket,  and  printed 
with  tha  Qreanwlch  metaorologioal  Dbearvattoss  in 
the  Registrar- General's  weekly  report.  The  moan 
temperature  for  1884  wu  50  7''~i.e.,  1'4  above  tto 
avenge  of  the  last  43  ;ean.  The  maximum  tem- 
peratore  was  04-1^  on  August  lUh  ;  tha  mintmnw^ 
ti-f  on  November  26<h.  The  greatest,  mean, 
and  leaat  dailymotion  of  the  air  were  S9i,  :i86,  aod 
7i    imlea->-the    flixt    on    January    23rd,   tha    laat 


Ming  no  other  ease  in  which  the  preasore  exceeded 
EOlb.  The  rainfall  was  18'0in.  per  sqnare  toot— i  e., 
Lbout  Tin.  ImIow  tha  average  ot  the  lait  40  jean. 
rhe  number  of  hooii  ot  bright  snnih^e  reotnded 
>y  Campbell's  instrument  was  1,11I>,  orabont  IDO 
lelow  the  average  of  the  laat  seven  years.  In  <;iia- 
lection  with  the  establishment  ot  honrly  ticse- 
ggnals  at  the  Start  or  Lisard,  which  Wu  long 
idvocated  by  Sir  O.  B.  Airy,  the  Committee  of 
Joyd's  have  informed  the  Astronomer  Boyal  that 
hey  wonld  undertake  tho  maiuteuance  of  hourly 
Ime  liguals  at  any  of  their  signal  statioui  provided 
he  QovemmoDt  would  supply  the  necessary 
ipparatns.  After  consultation  with  Ciptain 
Wharton,  It  has  bean  thought  better  that,  before 
aUng  torthei' itept,  lomo  preliminary  trials  should 
le  mua  of  a  oollapiibla  cone  as  an  hourly  timo- 
igual,  faoilitiss  for  doing  which  exist  at  Davonpcnt. 
^hereeeemsa  probability  of  this  long,  ad  vacated 
iroject  being  at  lut  carried  ont.  The  errors  ol  tha 
Westminster  clock  have  been  under  laeo.  on  SD.per 

nly  4  per  cent.  The  Aatronomer  Boyal  poiuta  oat 
bat  there  baa  been  an  extenaion  in  the  work  ol  tiks 
ariooa  dapartmenta  during  the  year,  and  ri-lies  oo 
lie  record  of  work  dons  ae  the  beat  testimony  to 
la  xealous  spirit  with  which  his  sabordinates  bave 
iboured  to  sustain  the  credit  of  the  establishment. 
The  report  concludes  by  pointing  out  the  necos- 
Ity  for  a  larger  telescope  ;  and  it  is  mentioned  that 
rei20  observstories  and  even  persons  have  larger 
the  I2jin.  at  Greenwich,  for  such 
ai  the  Aitronooier  Riyal  suggEBls— 
Ix.,  a  28in.— abont  £3,600,  It  is  believed,  wuold  be 


ilescopea  than 


HIHS  ASH  UOTIOir. 

rHE  Bade  Lecture  delivered  lut  week  in  tha 
S«uate  Housa.  at  Cambiiilge,  by  Mr.  G.  J. 
^manes,  MA,,  F.K.S.,  wu  entitled  "Mind  and 
lotion."  After  giving  somo  account  of  the  teach- 
g  of  Hobbes,  who  laid  it  down,  on  the  one  band, 
lat  all  our  knowledge  of  the  external  world  ii  bat 
knowledge  of  motiou,  and,  on  the  otlier,  that  all 
IT  acquisition!  of  kuowledea  and  other  acta  ol 
ind  imply  some  kind  of  "motion,  sgitatiin,  or 
teratton,  which  worketh  in  ttie  brain,"  Ur. 
omanes  pointed  out,  as  regards  tho  internal  world, 
lat  phyaiolcgy  has  proved  that  molecular  move- 
eoU  of  nervous  matter  are  conoeruod  in  alt  the 
recesses  ol  refiex  action,  sensation,  peroeption, 
stincE,  emotion,  thought,  and  volition.  The  leo- 
irer  detailed  the  discoveries  which  of  late  jean 
iva  been  made  by  physiology  coBoerning  the  rats 
,  which  theae  mavemant*  travel  along  nerves,  the 
:riod  of  molecular  vibrations  in  nerve  ceutrea,  the 
tna  required  for  prooeases  ot  thought,  anil  the 
lantitative  relations  between  brain-uctiou  and 
ind -action.  When  phfsiological  instruments 
il  to  take  cognisance  ot  these  relations,  we  gain 
uch  additional  insight  touching  tho  movements  of 
irvous  matter  by  attending  to  the  thoughts  and 
elings  of  our  own  minds,  tor  these  are  so  many 
dices  of  what  is  Koiog  on  in  our  brains.  Fro- 
eding  to  contemplate  the  mind,  ooDaidtrtd  thusu 
physiological  iuatrumeut  of  the  greateit  delicaey, 
I  argued  that  the  assadatian  of  idaoi  la  but  an 
iversa  expreuion  of  the  tact  thst  when  once  a 
ive  cf  molecular  disturbance  psfiea  through  any 
le  of  nerve  atructure,  it  leavea  Mhind  it  a  change 
the  structure,  such  that  it  is  afterwards  mora 
sy  for  a  similar  wave  when  started  from  the  lama 
int  to  punue  tha  same  course.  Soch  being  tho 
timale  relation  between  bmin.  aetinn  and  mind- 
tion,  it  has  t>ecame  tho  si:ientiflcally  orthodox 
icbing  that  the  two  stand  to  one  another  in  tho 
lation  ot  cause  to  eiTect.  Ha  pomled  out  that 
}  doctrine  ot  oonseioas  automatism  is  ligically 
]  only  passible  outcome  ot  the  theory  that  nervous 
anges  are  the  causes  of  bodily  changes,  ::u'1, 
mtora,  it  cannot  be  fought  oo  grouuds  of  phy- 
logy.     If  we  persist  in   regnrdin^  the  rvlaliuu 


4  on  vliioli  ft  bUiUr  ii  reqnirad,   -  He  hns    Jmted  Stetei. 
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nuf ,  wd  tlw  tkble  will  oBituiilj  b«  nitf nl  to  «JI. 
It  ii  ealanbUd  lor  errar  d«gne  of  gMgnphioal 
MMiriaaoot  Atb  pluuiml;,!! 


ititod*,  tlu  BgWM  M 


Wa  hava  bad  mbanbla  obmrlDg  w««ther  ben 
lately,  wltb  oaJy  an  ooaadooU  fine  night,  dtuiif 
wbicb,  howafer,  I  have  bad  Moie  «xoaIlaDt  Tiaw 
of  Jnpltet  and  a  little  time  loi  aoniat-M«kin([. 

In  ngud  to  itribiDir  tbe  honn  of  tbe  new  time 

wbT  not  itrike  out  at  Uie  lint,  een  ' 

and  nfneteentb  honn,  tv/a  at  the 


K" 


Olkaa.  L.  Woodalde. 
Boatoa,  HaM.,  He;  26. 

A     raw      XBTHOD       07       VOaKOTC 

OBTSTAL  MOI>BI.B  BT  PZAITIVa. 

[2434S,1  —  Tamaa  I  em  tnepaMng  too  mod 

OB  TOUT  TalnabJe  n>a«e,  I  incloee,  ai  m*  laet  lette 

'M  ti^  tabjarl,  tha  MnaljtUml  taU*  of  plait*  n 


lulling  fooi  Mete  end  two  illiutiatloni— I^.  lb, 
ba  ibombio  dodeoahedrom ;  and  Fig.  16,  the 
Lexatfonal  priimi 
It  wDl  be  •een  fiMD  tbe  table  that  tbara  an  a 
'aria^  td  baxagonal  prinoi ;  eadi  at  then,  bow- 
^•r,  u  difflnm  framtbe  mt.  1  ibotdd  bare  lifcad, 
lad  ipaoa  pannlttad,  to  WT  a  little  abont  thit  table, 
Or  I  lew  slat  iti  meaning  ii  not  Tar;  Mll-arldant. 
lowerar,  pecbapa  aoma  raadan  cd  flie  "SL  If." 
Bar  make  It  onl,  and  if  ao,  I  bopa  tbii  ivbjeot  wiU 
nteraat  tbem.  I  ibaU  be  wQUog  at  wj  time  to 
i-n  f  vrthar  belp  if  it  Ii  wanted. 

AVAI.T7iaiL  TlBLB. 

:!obe  Compoiite,  eaob  faoe  eon- 
talnlDBfonileoeoeleitrianBlM  Cnba. 

of  90*. 

^glee   lednoed   fion   90?   to  I  Tatrakii      basa- 

&-STU- •nJ't^-  _, 

[aoK»laa  tciangla.  of  two  kind.,    ^^''■i^ddSi 

9(r«.d70°,nnited j     ^^^, 

tooaoalaa  trianglaa  lednoad  from  \  Bbombio  dodaca- 

90°  to  70=  31'  M" f     bednn. 

Bbombio   DodeoahedKm, 
lataial  plane*  elongated. 
Lnglaa  of  tbomha  lednaad  fiom  j  ^SK'^'SSS' 
iV  28' 16"  to  99°  3' 12*  ....        —Smidi.        ' 

Uterri  plane,  becoming  68-  W  }  ^^f'^ 
ingle,  of  rhomba  enlarged  to  V  Hexagcoal 

1Z0<|.  lataialplanaaieot.  ....f     piini. 
Eaeh  tbomb  npbwed  bj  2  iaoa.  I  Hexagonal 

trianglea    j     Pilni. 

tAtonl  plaosa  not  alongaged, 

ihoratia  croaitd  in  long  dla- 

&ngle.  60°  and  120°  , Ootohedion. 

ingle. 61« 66- HT \'^^    O***" 

Bhombi    mplaead    by    panta- IFantagtm    dodc- 

Ron.  f     oabedron. 

Bhomb.  ranlved  into  *  raot.  1  Compoelte  tbon- 

trienglea    f     bobedion. 

Fatk  Honia,  Tonbiidga.  ■.  A  TindaU. 

XOITHTIHa  BAOTXRIA-aOHHA 
BAOILU. 
^43470-1  TBtiST  I  iban  have  no  difflenllj'  In 
•attlng  mjaalf  rigbt  witb  >o  kind  a  oiltia  u  ■  ■  HedioiDra 
Doetm,"  wbo,  aftai  all.  taama  to  beliar*  tbat  oon- 
ramption  ia  InftotlTC.  I  mutt  aeknawMge  tbat  I 
bad  in  my  mind  not  tha  faalinga  of  tbe  nok  or  of 
thoee  who  attend  tbem,  but  tba  m«ce  and  eimple 
poiition  of  tbe  panon  wbo  dt.  down  to  monot 
"baotaiia."  Bnab a  petaon  baa  no  tigbt  to inoni 
tbe  dlghteat  danger,  tlthet  to  binualf  Mtootbeni 
baaannot  tell  wbetbn  be  ia  "eitbcc  owing  to  a 
tampoiaiy  lowering  of  the  irdem  from  otbei  oanae*, 
or  from  a  oooitltBtionBl  or  bei«diU(7  tendanej, 
liable  to  omtract  tabaranlad.."  Tbeiefore,  be  u, 
I  think,  in  daty  bound  to  take  aU  the  «an  ba 
laaaoDably  ean;  and  tbe  little  pnoantian.  I 
meotiDned  are  ea^  in  themaalTei,  and  beooma 
babitnal  uid  inrtinetiTe.  I  balle*e  it  I*  well  thej 
■honid  do  w> ;  bacanaa  then.  If  anjUuog  daogaioni 
thonld  oome  to  tbe  f  on,  and  thi.  ii  vai;  likel;  to 
bappan,  ercn  if  only  for  tbe  reaeon  that  a  penon 
who  tilaa  one  kind  of  bacteria  I.  likely  to  ti; 
another,  thn  atand  in  the  breach,  and  taod  to  pre- 
Tint  poaA^  ealamiton.  oooKqnenoe..  At  tht 
aama  time,  I  deaba  elaariy  to  lay  tbat  I  bad  nc 
Intention  of  oDnnylng  any  Impmaion  that  oon. 
nnnption  I*  Infection,  in  the  nme  Hoae  a.  ^pbm 
or  maaalaa ;  bat  I  wai  keeping  to  my  point,  and 
.peaking  In  the  inteiwti6nply  A  tha  "baolarfDm  " 
moontar.  A.  to  dlphthaiia  ipntiim  and  tlw  like,  1 
tnaUy  admit  mnaU  to  be  aooowardhr  tbat  I  wonU 
not  do  It  withont  a  aoUd  rsawm ;  and  it  I  did  It,  1 
would  qmty  blebhaida  of  BMiaory,  wear  a  ra* pintoi 
with  carbolic  add,  or  both.  I  may  be  nn- 
laannaUai  bnt,  Uka  tbe  uaTry  ia  tbe  nng,  "  ] 
TaDayi  my  Ufa."      Beaide.,   «oe   baa  otiun  to 


■tain  in  Hanaage  Olbbea'.  maChoA— if  I  didiott 
wa.  a  illp  of  the  pen— bat  a  atnmted  watny  ioh. 
tkn  of  mattolana  bine.  Henaago  GibbaaC^Fiie- 
tlwl  mattdogr  and  FaOMlogy,"  pp.  Ml-S)  mn: 
••  Haka  a  NAnraiad  eolation  of  natbyloM  Ite, 
matbyl  crean,  oi  lodtaM  gnea  (>.«.,  io£na  amtbt 
sraaD)  &  watar.  .  .  .  The  abora-mentlMid 
itaiiw  an  tbe  beat  tac  diagnortia  work;  bat  i 
waten  Botatloti  of  diryaoidin  ia  tha  beat  whaa  Oa 
-itnietareof  OMbaetUaabaatobaatadiad."  On- 
■olin,    I   ban   Uttla   doaibt,  ia   okrjwoma  ste- 

Sopfciniaud  wmiam.,  who  anmly  Hnaasa  Olbbt* 
irltnhlB rtaina,  vid tnadaa  aataratad gtlnHm  wi& 
lirtOlad  water ;  bnt,  like  "  Hedldnm  Docte,"  L 
toaod  that  it  did  not  work  wdl,  tha  fUtt  b*g 
too  faint.    Not  did  thaialba 


jma  and  tha  mcth|l  men  (thonaili  baaaUM 
itaini  for  many  puipoaee)  work  at  aU  waO,  rtSe 
the  meOiy  koa  Ana  haa  alwaya  doaie  n  admlnlb  k 
ny  bandt,  piodnchif  pmMationa  41^  cqod  la- 
tbeOerman  onta  or  to  tboaabrDr.  Wall^dttf 
wbiob  an  apparently  dyed  wl&  thia  ataia.  Bi» 
In*  tbat  tbe  detaila  of  Uie  bacOU  denoteqaaart 
n  wen  whan  they  are  on  a  bloe  gimmd;  bati 
think  (hla  It  beoaoa  of  the  intonai^  «1  UmUmi 
wUdi  ihlnea  tbrtni^  and  not  bacaon  oC  tta  bfaa 
la  any  my  BoOing  the  ooloratjon  of  Qtt  baal 
OiamaelTeaiWUdk  anbaet  itsdiad  whanlhartN 
lylDg  aepantab— to  a  hela  inthebhM,M  ttww. 
Ky  obryaaidin  didea  ontaia^  .how  tha  baltw 
m  the  whole ;  bat  I  Odak  tbi.  Ia  Jaffij  aad  ptnly 
becaoM  tha  brown  ebryaotdia  atain  It  (ainta.  ij 
InidafoTtelgbt  ago,I  ean  aea  them battar with 
Gham'i  doable  at^n  tfn&  with  anrOlBaalw :  eat 
IbaTCtoapokgltetor  u  attcc  In  tfcallMiamii 
of  tha  Gtant,  irharfc  In daawibliig  tha  iediaa: 


0  bare  left  oat  tbaladba. 


The  raoaipt  it :  Water,  50  diadbma,  Otaaolva  la 
iodide  of  potatilnm  SO,  or,  for  nagfa  aInMlh,  U 
rlrulm..  Than  In  tUt  tolatica  Otool**  jodte  » 
(iiilgla*tnngtfa)IOgTaIna.    Tbe"^^ 

_„  '  tometimaa  aot.  alagglihlr  and  imr«> 

feotly;  and  wbila  it  I.  alwaya  ean  to  waakwa 
rtrong  liqold  by  merdy  adding  wiSar,  it  may  ha 
tedion.  to  .trangtban  a  weak  one.  And,  laaBy, 
Sacillui  lutfr«uhii$  i*  beat  teen  in  cvldvtiiaaa. 
WithnapeottocommabadllLI  think,  bafondif 
miMlng  Uiem  with  a  mdict  of  BotptQTan^«a  ttim- 
conaapondent  dumld  read  Ur.  Wataon  Cbi^mf* 
attlde.  in  tbe  BrilM  Mliitai  JimrnaJ.  Ho««Ti^ 
I  haTa  narat  caltiTated  them,  and  OBDOot  i^eaka 
their  liI»J^Moiy  at  flrat  hand.  Bat  if  aafaM 
want,  to  Me  baoOli  almoat  like  them— and  yat  act 
eiaMly  tImDar  ia  lire  or  oontoor— ba  baa  cajy  t» 
eiunlne,  etalnlDB  with  magenta,  a  little  at  tta 
iediment  in  tha  water  with  wUoh  h«  rinaaaeadUa 
mouth  firet  thing  in  tha  momlDg.        P.  a««at. 


OBABK  AXLBB. 
[24MB.]— Iir  reply  toTonroorretpondent  "Crank 
Axle,"  p.  284,  our  mode  of  forsing  "  Thm  TIbna* 
OrankAzle"  ii  aafoUom^-Weibit  tafeaajitM 
of  iron  and  forge  or  draw  it  oat  In  tha  naMl  Mf 
to  form  tbe  dkaft  or  ula  (A,  Fig.  1  m  ITia  atinM 
panyingdrawiDg«),IaaTing  mfflrtant  BMlaitilf*  . 
poailion.  when  the  eraok.  an  tK-'~'  —*-•-•  — 
afterward!  draw  ont,  taperlag  % 

each  other,  tbui  forging  tha  tm.  ^ 

reoelTe  tbe  layera  (C,  Fig.  3)  lAldt  wapa 
with  tha  grain  or  fibre  at  tta  !««  'v' 
direction  of  their  tanath;  tb' 
tapering,  and  of  tulBdent  k 
belt  or  dip  them  wnnd  the  ii» 


I riifc  ummt  ^  i^v  . 

ng.  a*  riga  ai^bj* 
a  two  portlavaiB^- 


reqolred  poaltion  by  aaaM 
tool  in  oAer  to  leeetaa  ftf ' 
Fig.S).  TblBbIIIat.wlU 
Krain  runtdng  jiaralltl  * 
jonmal  or  crank  pin  ia 
WenowheatoMd 
the  .baft,  and  ako'St 
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, Mbb  ni  lo  teok  tham  ftll  togetlui. 

Blathn  pkMdbto  Iko  fanwM,  and  whnof  « 
— ^"'^haat  U  fi  teowbtondnimuiiraudllM 

'  ^  "Bunar,  bjdnnlio, 
ik  ii  next  welded 


Hwmv  bt  (ffMtadWtlu 

woOarynMnn.     Th*< 

yfatlwiaaa muov.    He lotgiDB  li 


BAn.WAT-AZI.B    LTTBBIOAIIOV. 
[243GI.]— Iv  TOni  Ihm  of  Umr  8th  than  li  i 

■--"--  (No.  2i31S)  «  RbOT*.    And  ar  - 

— id  to 


ughout  tUt  town,  and  thannmlar  of 


in  whldi  anok  ailea 


Ih  Ota  method  of  totglag,  it  will  not 
to  twM  Ue  inn  In  Older  fo  obtain  the 


dbla  to  torn  tbam  without  twirtlng  on 
...  d  o(  tba  difflonltr  of  tnnilDg  tham  in  a  fni- 
iwwualpreaeiktiMad* 

Ifaue  Bota  in  Iha  abore-nantloned  dnwinga  the 
-     "lIlMaan  all  diawn  In  the  dlreotloo  of  tba 
r  flbm  eS  Iha  lion,  thni  obtaining  tba  fall 


OBAHK  AXI3B. 


of  Inbrlaatina  railwaT  (sice,  but,  witl 
the  wtitai  of  the  latter  lefemd  to,  think  than  i 
room  for  gnat  impnTamuit  in  Oiii  Motion  oJ 
wnkiog. 

fint  qnartion  aiked  la,  Whioh  ii  the  bette: 
r  oQf  Oa  la  admitladlj'  thi 
than  Im  dilBonltj  atutditig  In 
uB  wkT  Di  «■  Bnuial  nia  how  to  applr  it  eon' 
tinnonily  ud  jet  aoonomlcallr-  Caplllai] 
atttaelon,  oi  wade,  aa  the;  are  edled,  aie  ofla 
made  naa  of  In  apphtng  the  oil ;  but  they  kaTo  thi 
great  diawbaek  of  beixualDg  allied  bj  tiiotioil 

flow  af  qH  ii  impeded. 

Anothet  mode  I*  to  fill  the  ca*it7  in  the  top  ol 
the  axle-boz  with  wadding  or  waate,  and  Mtnnti 


Mtiitaotoir.    Up  to 


I  ttiTE  bara  mneh  nipriaed  at  tba  **"?^l^?»^,S'^A'i'^*'i"T?°»r 

•daby"O«Jgin.lLockateh,"p.302,  P^*  "i^.  *7  ""  ^M"**?,  O^PPy?.  '<«  oO-    ^ 

bnak  uoat  in  the  etuk-niiu.  "■*■>  tawag  one  perforation  b  the  bottom,  and 

rE!!rC!?l_!^^7^?^ ..  IneldethBTeael  a  nnaU  balL  loaee.  whieh.  «b« 


Anonrtaadoa  know  where  the  Pcmiitone  orank 
wit  -iart  OMOgh  the  web  eloea  up  to  the  orank- 
flB.  iWlaOw  eommonpUeewharathej-doall 
1^    I.wly  know  <a  Taty  law  that  want  at  anj 


I  aha  hMo  Iha  giaateat  fkltk  in  periodioal  siami- 
■■Wii.  I  AooldLka  to  know  fiom  "  Loobtitob  " 
h0«r  wttmr  par  etnt.  an  diaooTand  on  the  Midland, 
BMNM  tb^  ekim  tba  hitheat  nonbai  on  tha 
GnM  Vacthan.  Steel  axlaa  bare  bntkao  on  Hid. 
tad  aa^nea  819,  SI,  SOB,  823,  UM.  63, 1,  9,  73. 
Va  tkfak  H  wonid  ba  of  nine  it  "Hateor," 
"TiOeWWah,"  oranj  other  ftiandwonld  oiTe  the 
mOM  t^  fa  eaah  aaaa.  ^a  new  big  lUTelaia  of 
Mb.  i^ltadat  ^whiaa  bava  iron  maak  axle*,  and 
thwaaM  batlarttan  ataal. 

IW  naat  qoartloo,  aa  I  take  It,  Ii  "irono 
■tMl  ";^t  I  dont  And  that  •'  LooMtoh  "  seti  o 
tsthbpoUatan;  pariiapa  he  wiU  In  bia next. 

'  '"*  bon  nank*  beat,  with  hoop*  and  four 
j^UhatbaBneoldBOO'a. 

I  doat  ape*  with  •■LoekiUlob"  that  f< 

m  M  aar  extent  avolde  tbe  fllae*  in  tha  i: 

hbptitdoeenot; 

aSSnA  SriTBi. 


pU10.]-Tn  Boaid  of  Trad*  latuni  nlatlag 

— "— *-  * — ' —  "^  ^n»  mcmtha  ending  3Irt 

an  pubUabad.     During  that 

;  M  were  angina  ailm    t'i  . 

^,  and  7  laadina  or  tnillng 

i«ula%MwagfMKd**,3asJaiofaBlt'T(na; 
HOM,  fauMUf  the  anU-TCB*,  bakmgad  to 
■  MM  tfaaa  tha  raOmj  af panfai. 
u«»att<Hk  w  diMng  HUaTMwwnMda 
MIknawllOalriirf.   IhaMvaiteMaf 


J  by  IL ,_, 

TMial,  haviag  one  perforation  h  the  bottom,  and 
ineide  the  veaael  a  anall  ball,  looea,  whiob,  when 
the  ooaahaa  are  at  leat,  alwaje  take*  a  poalllan 
ooTCting  tha  pailantlon,  beoaoae  of  tha  ooocaTe 
■hape  glTen  to  tha  teaael'a  bottom ;  bnt  wbaa  the 
tiaiD  it  in  motlan  the  ilight  ahoeki  an  oontinnaHy 
moving  tha  ball  a  Uttla  Itom  aide  to  aide,  allowing 
the  oQlo  paia  In  aniBaient  qoentitiei.  It  will  be 
■a«n  tbaia  la  no  feed  nnleae  the  train  I*  in  motion. 

With  regard  t«  tha  axle-box,  1  think  a  deal  might 
b*  laid,  for  npon  tbe  peifeot  working  at  that 
point  dapanda  tha  anooaa  of  long-dlitaaoe  mm,  Id 
addlttim  to  tbe  onaatloa  of  fMlooMumptlon. 

In  dananlnB  boxea  ih*  potnti  aimed  at  are,  or 
onsbt  to  M,  planW  of  apaae  for  bnia,  atiength  with 
'jghtneae,plentj«  v*«e  forthalnbiMuitaotliata 
good  atOM  maf  be  oanied,  alio  goqgl  length  of 
bearing  tnrfaoe,  and  ohv  In  daoding  npon  the 
width  <d  eliding  giooTee. 

Aa  tharo  ai«  ao  many  diSorent  kinda  o: 


le  elalming  the  moet  adTantsgiii,  I  ihall 
latttr  of  deoiding  which  i*  reillT  the  beat 
whoee  rxperienee  hei  been  wider  than 


AS  AOaiDBVT  AT  ]CAVaaX8TKB.-T0 

■>  KBTSO&." 

[Z43G2].— TnB  12   o'oloek  noon  train  from  St. 


.uuu,  iiiBuaocHor,  on  *%vt 
"  Mtllge  by  atattng  why 
and  what  the  Board  of 


Trade  bupeotorhaa  reported  on  the  matter  f 


nUSU.]— I  (tXDDtuxD  that  a  new  form  of  tU* 
lanka  bin  aaa  on  tha  Cdna  Bailwv.  la  thla 
■    ■     -*  caark.Wabb 


udt,id 


lal  canaea  of  eiplodon  la  atiampHBg 

Kbila  bnning,  paitionlariy  oookiDg- 
pa  are  all  of  the  BUbei  pattemr 
arvoira  and  ehimneya,  formed  at  tha 
Iha  ehob  of  a  rockol.  With  abaap 
lilouoai  will  often  occnr  when  pnttinf 
howerer  caiafnlly  it  may  ba  done. 
b«pomihIe  to  flU  ^aaa  reaayolre  wltb 
tt  if  brok<n  a  ipilT  wonld  be  aToided. 
ma  atianga  that  (bare  li  no  plan  f 
d  planen.  There  ia  one  Eekardt, 
o  niea  a  ijitam  of  olDtafcei  to  rerer.. 
Dotion  I* petented,  and  hlipriaaa  for 
ihinca  do  not  luit  my  pocket  at  all. 
ran  rrry  lightly ;  but  make  a  oon- 
plBgnoiae. 

rare  that  Xeeara.  Beidel  and  Wala,  of 
■ading  maktii  of  either  Endand  or 
Uoat  Qerman  latbe*  bav*  tba  maa- 
Bollara  deed  bard,  whila  tbe  noea  1* 
Inaneaa ;  but  1  narcr  heard  of  thabr 
ith  a  diamond.  Tie  beet  nakan  aia 
the  Bbeinland,  not  at  BarliB.  Tha 
hava  not  tha  name  that  tha  f  ormn 


I  ii  the  oombination  of  cone,  qyUnder, 
g,  wbloh  bringi  op  tha  diamatar  of 
It  31in. 

bnaa  time  I  nw  a  dock  almilar  ta 
by  "  Oartieon  Onnnai',"  In  tbe  ibop 
ir  who  makee  paper  oloeki  end  mBh 
The  (wan  moved  only  arery  fli* 
rlthajerk. 

A.  F.  Ihakaapanr. 

FKB  Nav  TIMB. 

ncn  I  wrote  my  original  ac 
abject  (p.  36),  my  objeot  waa  oat  to 
[on  aboat  it,  but  merely  to  adriaa 
lontrlbuton  to  thii  Joonal  not  to 
>e  "new  time"  in  their  pabUihed 
tboatdiitlnetlyatBtlngtbat  tbey  bad 
not  having  been  generally  adopted 
klpnrpoeee,  their  u  making  naaof  it 
i  to  ooofuBOD.    Ai,  howenr,  a  vary 

n,  I  wonld  like  to  oiaka  a  few  re- 
aving aald  all  that  it  ii,  perhapi, 
M  to  en  npon  iti  advantagea  for  Uia 

uyday  fife, ' '""'"'"  — ~ —  "  — 

r  vnprejndi 
aonOne  myaell  t 
chmoatafii 

Wnoon  to  midnight,  ap^t npon 
I  may  oonfldently  aeaart  there  le  oon- 
li^  of  opinion  among  thoea  moat  in- 

ltd  in  mv  letter  on  p.  36,  tha  advan- 
gained  by  aatronomcn  are  of  andi  a 
aka  it  extremely  doubtfal  whathat 
lauge  will  be  generally  adopted  fee 
nrpoeea;  and  thowh  Z  havaxinoe 
read  tha  Piotoool*  of  the  Waablngton 


in  And  no 


, ol  Jnpitar'i  l 

Boonveadenoaaattendu  g  the  adoption 


ma  "  by  aatronoman, 
lva"(Mtar34!94,p. 


..."  (latter  a4»4,"p.' asCUia am* 
■«d&diiaalL  'ikib  ^uam^o^^  w- 
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dte^pcanaoa  of  the  itu  would  Uke  plaM  one  dkj  qoMtioni  Istt  ue  varkahop  deteHi,  it  aeeni*  tun<  OUTTIV Q-   S0&BW-THBSAS8. 

■nditmrnpFeumnoe  wonldbeobHTvedonuiallier;  foipnetiM  tottap  in  and  eolTg  itain5iiAi)i(Jd.  rM36B  1— Th»  »»lae  of  a,  Knir-tisnm3  dorind 

intt««p«rtlenl«iiuituioM,uidinob«r™tiOTiof  How,  lathe  mewnt   dbooMioii,    u  nnml,  w<  from  u.  ii»oele.  triangl.  of  60' uid  tnm«t.d71 

tJS:??^^.°^''Sf*^«*^„f  .'^~5I^SStJS^l  M  w«ia.r'frompoi£ttopomt,  a^dSh^veoonbllTei  per  cent,  of  iUb«.,  i.e  ,  »n«ipU- threrf  whai 

Bi«t,  botmUiBWWOf     artMobMr7.datn.69  to  noddle  up ^hroo  iiiue.ii  one.    Letniupuatt  altitude  i.  equal  to  the  length  of  iti  b«^  i. <«i 

pm.  wotdd  b.  difierMt,  for  reduobon,  to  rae  at  (hem.           "                                                  *^  qne.tion.     The  m.lhod.   iS  whkh  thi.  or  m; 

Hi ';E,U.il*  "^      »^    ,5^'^^!!^™"    ,^^^  Firrt,  then,  can  mmw.  be  cnt  with  drenlar  ont-  Aher  wirsw-Uiread    can  belt  b«  nt   ti  aindM 

!St^l?^^^llS,!S^^?S'.^i;^X  tenfXuare  thread,  appftrentlr  cannot.  Tone,  quartion,  yet  we  »em  in  danger  of  gattmgttetw. 

!SwjSlfS(fe^„                              '■  can  nndi  certain  oondiuW    But  the  ioint  ia  qnartlona iniiod up. 

wl  An^^^'^M    -™  «.t™nrf™-;tfo  Can  the  ordinary  threads  be  cut  (a.  w5l  a.)  oi  I   hare   new   propoud  that    oidiaary  nn- 

-JIS(--.En-?^-    .h    *  ■y^'^^^S^^   .  better  and  more  eamly  in  practice  with  ciroula.  ontHng    dumld  be   fcno  otherwi«    thw  hy  •■ 

^^tS^^^J^^^t^J^Z^^^  outtam  than  with  the  Jh«flr  or  point  tool  P     Well,  ordfSy  ».gul«  point-tool  flied  in  the  JidH< 

jErwrSLfiiT^      J^r^^^\_"?  then,  Irt  Mc.  Hinw,  Mr.  Evana,  or  Dr.  Edmundi  andtUtad  to  the  rake  of  the  thre^    Batfaori* 

S^Si^aSK5iS.SSr4%i^  -'.'^^'?^'._".i,-^.'^^?'t*^.t",--  '°.5"*.«=^.T^j??«».K.^-'2^'!:^ 


oentral  qiot,  whue  all  ma*  Me  it  for  **"""«»'"■—  method.,  I  bavs  m 

'      -      '-  -"     ■   ■•      ■■ 5  threadima}^'     ' — 

I  rarolving  li 

iS-w^wTl,*J"^'j;^'i^J*  '^iSS'.'S^       i  ■«0"d  part  of  the  i»nie  qneition  i.  the  derir- ,, v ' 

?5?^-^J^A'??.^?!^.*7,.??r-._7Jr.?^:   aWIity    and   po«dbility    of    outthig  and   trueina  Tartooa  factor,  which  I  hare  wlnmdj  referred  te. 


!£S«r7fJSl^S^^3r!L^.TS^^  «T,to«>n.eitaU.t  the-InTentlon.."    It  would  i 

^S^^^'A^^^lSLSTi^J^^i  •»  "  good  adrertiMment,  and  Kltle  the  qoeetion  i „  _, -. 

*!?l«J!S^i^-5  E«!l*  »  l.^*^™/-.?  ouoe  for  aU.  with  a  Terr  fine  alwaduit  or  a  fdO^V 

SriS'SL'&.^t^*JSl^„i  "iSJS'.'S^  .A.-^o-dpart  of  the  R™>oq™tioni._thede«r-  Tl^appU^Wty  of  th»n«thodi^««^up| 


2ES!-r^_.'?,,»S5!*^r^lJ?^.!rJ3;:i^:^   ?ay.t<>»«?-«t»ll-ttt«."lD™'tlo»«-"    UwouW    thre^hj^ma^bajtaS^byW^^gM*^ 

a  Terr  flue  ahradant  ur  a  poUiti' — — J- 
applicahility  of  thii  method  depeni 
r.i;;;^-I^-17;^"„"'r.:SnS."f..i."^„7vV™«!;;   »'»•'*?    and- P0«dbilitr    of    oitang  and   trueina    Tartooa  factor,  which  I  hare  alnadr 

pomer. jhoow  to  do  a«  te^ydi  thi.  pejpt  a  a  matter   hardened  .teef^  or  Mraw-thraSd.  by  lap.  uiS    With  a  .quate  thread  the  revolTtog  €«_ 

3^J;^X^i;?^,^!l,I<™  wS"!:i£^"ri5Vw  aiamonddart.  AgainlMk  Mr.Hine.whatflnn.  dear  itMlJ,  eioept  by  deforming  the  action-  Tilk 
™^i^-^.:2?^.i?^  r^  vl?™^/  dothi.(ortheirt.p.,rta<idardoroth«nriMf  Abo,  an  acute  angular  thread  the  reTolraig  cott«  caa. 
5iiJL^^r«^.  ISSSuJ^f^,  ^"^h^  *"«  ■'  l-*"  ^°'"'  to  muidrel-noM.,  or  i.  it  a  .ugge.!  not  dear  iUeW  unle«i  the  pitch  be  -rery  imilL 
ttJr^Jh.w^^lSS^^^u&^Le'S^dU.S  tionatpr«entunfied,andpo»ibtyunneo-i2^T  What  w.  «e  di«™ing  i.  5»  apliici^ili^^  o( 
diangei.  made,  it  will  hare  to  take^aoe  acme  A  thirdpart  i.  tie  trueinitofhard  .teol  by  th.  3^1!°!^/ 
nhanae,w>  that  ample  notice  may  be  givcD,  and   fiiod  diamond  tool.    Mr,  Wcnham  hat,  to  wimg    I^SJ^rTni^. 


Oed 


"T^J^^  rimult«ieou.ly  in  the  rarion.    ext^t,  settled  thi.  and  we  can  &u.t  tteaccnracj       ^      SrSir.ad.  of  tii.  ehararter  which  1  h.1 

-nal  enhameridea.  oihuworii;  but  it  would  be  more  aatiriactory  il    _ti_;.ir^  _  .V^  .nr..i ii  i. (.-__t~i_ 

.l.Sr«PSi.  0,p,l..,«y.i.U.mto,«tu.B   -omra,  .b,  »,fld  fill,  I.  Ih,  qulil,  ol  ii.    2LS,5"SS  .ij  ^.^L.^tSTSSSS 


briMhia  erf  idence  la  which  changea  are  toads  aniwerea  my  qoeitiani.    I  thank  Mr.  Hine.  for  Sr:  T12m   ^i>,  u»{r'r^  Tiumnd     m^»  i»A 

withooteatNiuiMifoaionarebotin^infanoy:  the  offer  of  a  piece  of  rnDd  centred  ileel ;  but  I  did  ^^.ZJS^itA^w^c^  S^T 

ohangeiaraloSed  fat  by  their  reapeotiTertudeaM;  not  want  a  proof  of  it.  quality,  or  eiirtenoe,  only  "Si*iiS, '.wTTJ?^  T^t- 

tatt  £h«».n.  j.  .«  _tahii.h<^  iri«,™  .nri  -!,.»  to  know  wh«M  ftnd  how  *«  amiitaiini  nonlil  Ahtufn  ™  '  walOhmakef »  ieiw   In  mmt-- 


ttaibonony  ii  an  eatabliahed  Kieuoe,  and  what  to  know  where  and  how  we  amataura  could  obtam  if^^jirVJ;;!;"*.".,-—,!  *_  n 

u  iMont  by  tfieMmertrrtodent  to-day,  ha.  not  got  it-    Thi.  we  can  aU  now  do.    Mr.  Wenham  and  ?li??  **.  ™^  S???' SJ! 

tobanalaanit  by  him  to-morrow,  a.  i.  theuaM    "J-  K.  P."  haTe  *— "  — *■  ' —  *-— .J-i ii-.i  r 

with  many  hxanohee  ol  modern  inquiry.  1  lun  now  going 

B.  3,  HopUna.  them  that  my  memcTj^ia  not  aetonidiins,  aeeing  ' 
that  I  and  otben  have  ao   few  letters  on  which  wa        "  Vnloan'a"  Bsoond  letter  (page  281-3}  rvdiM 

«__—  _— i,_  ipTinrw  '"''  implicitly  rely— I  know  hia   by  heart.    My  it  written  with  the  aaaiitanse  of  a  flt  of  thagMl. 

-ana  navt  siaus.  present  want  is  a  good  wale  drawing  of  a  back-  Thi.  is  fortunate,  ai  ihowingOiathi*  twtiBo^M 

[24364.]—!  B>B  in  yonr  louinal,  ol  which  I  am  a  centre  mandrel  tar  3iin.    or  lin.  general  lathe.,  the  other  matter  dot.  not  neod  diMXHmtinl.   8a 

my  <ddinbM>ribei,anomDeTof  readenoontiniully  What  an  the  advantage,  of  a  long  mandrel,  and  long  as  our  critioiaml  are  kept  witUn  meHtmk 

MlliDBattantlmi  to  thenewnwthod  of  time  tablM  beyond whatlinitiathegainuotworththscaiidle?  line.,  entire  freedom  of  eziKeniaD ia oondoaii* li 

lor  niunj  faaTilling.    In  reference  to  the  twenty-  I.thiTaaMrioa.obJectIon  tonnngooat  of  Ardby  free  healthy  disouMion,  and  it  leavea  na  ttaaBoa 

' — *"~it  mtam,  I  fail  couvinoad  that  it  would  craiikingbaok  thefiiedhead-alot,a.in  the"Har-  free  to  aommeut  upou  each  othen*  notiona.    MI 

aan  to  travel  vadar  inoh  ft  mtemnnleia  moniouiBlaak.mlth*."deiigiiF    Whatarereaiona  need  a«k  ii.  How  many  ursw.  will  boat  the  tatla 

all  Qw  porttta,  goardi,  lignatmen,  anootbera  con-  for  and  agaiaat  the  ccnfrt  paint  bains  on  mandrel  which    "Vulcan"    ha.  lobjaated  minef    TbM 

neotad  with  tlu  variooi  nilway.  wen  educ^ed  to  Holtnpffel  fashion  F    I  see  that  the  h«ok  support  again,  Ur.  Boord  ha*  kindly  cat  ma  two  apad- 

it.    I  have  travallad  npward*  of  a  quarter  of  a  can  he  dntled-  for  ail— hut  what  oIm  ?    What  la  a  mens  of  Mrewi  by  the  method  now  •»  TinrM^ 

mlUloo  of  mOei,  oonsBqnently  know  iomethiog  of  good  Kction  for  bed  for  general  lathe,  a.  regard,  attaeksd.     One  i.  an  otdinarr  ia«w  of  IJliM 

taTelling.     I  lee  ft  ffft  many  nggeitiooi  are  proportionate  depth,  breadth,  and  thickniaa F  "angnlar  thread"  of  £0°,  miUng  tfan*  tvna p* 

uadeof  printing  time  tablsa—aoDie  loggerting  a  »•   m«h1.   th.  i>th<>  nn^  ••»<  nnmi.f  ».»_  [nohona  oylindBrl'26in.  in  diamete*.  Thootbwh 

thiokline^oith?a.in.  and  a  thin  lino  fw  the?m.  „„tL^^I^Mi^^^^t!^.^^.J^  athree-thrSad -Sin.  twiitdrill,  eadi  fmOTohawf 

Ihiiwooldbe.nti(eWtt.ela..,  a,  the  distinction  SSST'ttS  D^  «"^~S;rf   h^SS  ftti«of about  Tin. pertum7Both«.«q*a;5 

wo)ildiirtb.ob.erT<S.    Inoifbegto  icdoMyou  S^trii7-    bStl  dS?t  toin^^SHeTaid^  formed,  and  both  weSoot  by  meuuof  the  aa«l^ 

cmofmTDewpatait  time  UUS,  bywhichyoo  ^Lf^^'^Z^t^Jf^     '    ^   !^L^  -..»__i. -v.-.  v.— i-t  wi  „■  — ■-""-» 

nd  C  objecting  to 

jidTr='dSiiidd;r7i.d  ft»  S5;;";.,ia;  StS.'TSJH'SKS^I.dfiS;™  *■>  ~»i"TS7~i.i"  ~  •'S*  jsn.  (.« 

Midd»yuutiltwBlT8o'cIookiiiidiiight,irldahi.thB  JS^SL?.  tS.  J^l"^  *^^'J!^lit  !S!TS!!^  it.^  1>T  revdlTiDB  «tt«l^^m  th.  muUim^ 

'  that,  with  ■  olau  nadei 

r   roi.1  «,m.  "H.;rtSSi   iid.1   ol   wb.t   I   lud  irill  ■_!  »l!Hli»;l«Tol™l,  tt.  . 


Wdfmj  new  p.tait  tii»  UUS,  by  wMah.oa    ™^™^'™rJhf^  LS^"'     .    ^„  onttor-U  .hup  T-p<dnt  toA  ol  Uo-mmlrlfllil 

tnUn.^.|!U£^.dlII«.orUlwUuth.Zm.    SSI  ISiSTTiSi^KJ  iS-S.  IflTl!,  Id  di«m«n*",^"P~ledU  Jill.-til«« 

M>dlhep.iii.    Iiimpl7pilntthe..id.ljiii.h>blaak    SS*!.^^i„?ii'.'!!^??^."j"lBWj^  *^^!  ^  laYMM.    MTBoird hJttS^  ginnm. -Mif 

S;r,™s'.^^fes'.,ssih'.':5s.jss;  sis."-  tfSS'tt 
liSi-'tfL^S  ^..''sfsih-'alSd'lh:  rai'M  -"-"•"' 

pjn.  faaina  red  ink.    Shoold  any  of   your  ooire-       H..»titliul'    ^r^t   nt   — 1..»    t   _,-j  _iii  »■!  wnionis  inTolna,  UM  meinoa  u  one  oapu 

S2S±i^'""''^'*iffi-'^ljr"^    -l^^^^o^^g'^^    It^i^J^i  doing  wbrkwhiok  no  other  mMhod.  can*:: 

ml^^^  '  ^"'*""'^  oiten    attempted ;  but  tlit  it   i.    attainable  Mr.  , 

uinuiDgaami  Hartley  ha.  shown  a.  regaida  the  gBometrio  ohuck, 

[CapitaKor  small  card  time  table,  and  the  like,    and    "  J.  X.  F,"   as   regards  oi&uut  bich-daw  !  „,    „    ■■„.;„..  >,.  i..  .-.„«.. 

but  the  objection  from  a  printer',  point  of  view  i^    work,  which  i.  good  enough  tot  most  of  ik    But  "L^  f"?  S^f,  Y!.JtJS^^ 

osM  of  boi  UblM  i.  rer,  obrious-En.]  baring  -id  thi^thsre  «.|ujttle  doubt  truth  and  '^^_^  Sf.I^^l^^^SStS•"  " 

—  fxss'.^vfeiriiS'^iiir'tnf^'^j  &.s^ri^«thi.s^hS;^,StS 

I^TH»   XATTBBa.  "a^^^^.^dTn^^ori'tre'^lth'a^  ^^J^  "V^  ^^iSSi'JS^  N^? 

rMffi7.]-lta>  latbe  talk  seem,  like  to  end  in   "f «"  «  ■^Jt'  ?  ^ .?'"°,«- "'  '*"^;,  /S  STn'^' JSS.  M  hoTSi-iS"  «?*: 

no^,u  .6  manv  previous  diMu..ion.  have  done;    f^""^  ™  Vi?^  K™ '^  P^/^f  TJ" ''°'.*  K^-tt^rST  ^i»«aTta^Briior  U, 

andontoftholatolerable«nounloftalk.weahall    J"  *"' ""^  """^"""PtT  °'.Mi3?  **"  '^'^  wh^^tSadkLiVSnlM  itoiSg  SoilJ* 

Snot  even  the  mlnraUe  halfpennyworth  of  «Jid    '"  or^m-tal  work  must  be  nttled  by  expenenoo.  *Tthe™^  l^S^    Here^^Sal  Mtei 

d.     Surelyin  a  praotusal  jonmal  we  ought  to        A.  to  the  eireular- cutter  buiinea.,  the  Doctor  i.  sJm  the  normal  aection.     In  aU  eMs'  wtunOi 

more  deflmte  results.    Yet  aubject  after  sub-    so  olear  nnially  in  thsoiy,  that  I  am  BurpriMd  he  thread  i.  a  real  Krew-tbraad,  i.e.,  when  it  hia  a 

•  ~— ~  under  review,  and  there  is  no  Q  B  D.    statod  that  the  height  at  the  cutter  above  oentre.  longitudinal  component  pnt  Into  it  by  tha  tianna, 

latk  a  ftage  in  onr  progteM,  if  indeed    makes  no  difference.     Moat  certainly  it  would  alter  the  normal  section  is  a  acrw-nir/iRtf,  SOtopiiM. 

■T-         _^L_  J       IT      the  rake,  and  deform  the  thread,  aa  other,  have  [f  the  thread  i.  to  be  caloolataa  from  tha  oU 


la 


Pint,  M  to  aonw  thread..    Has  anyone  intro-    said.    Daubtlenit  was  a  dip;  but  he  should  have    liim.  i\w  uiiHiii  mini  In  naiiil  si  a  rihiftar  fiiri 

dOMd  a  new  iyatem  F    What  i.  it?    I.  it  srowinir    withdrawn  the  .tatement.    "  J.  K.  P,"  wems  to    in  the  alide-reit,  Le.,  it  mnrt  haTe  lUeatf 

le  to  have  been.  I  won't  say  wrong,  but  verging    [ace  plane,  not  tilled,  and  be  pnt  Into  « 


Next  aa  to  UiS  front  elide  lathe.     What  maker,  on  error  in  one  paint  alao  ;  but  I  see,  by  to-day's  uial  plane.     In  this  oaae  the  baao  of  tha  saMd 

SfSf*^'**    f!*'?^'^"^'' "•"•■""»  P*?".   •«»    "na   the   Dactor  have    settled  their  taction  of  the  thrsadwillbetheooaiae<tf  thahaaarf 

tha  dlaraaaton,  and  to  what  pattern,  r    Howdathe  difference,  (or  some  of  them),  and  that  he  intend,  the  triangle  of  the  T-p^ttoolwIA  'aAiA  Ika 

-aawal^thraiF tosaynomore.    Jnat  aaleipaatedjwe  are  to  get  thread  was  cut.    Here  the  Wth  of  Oa  oialM 

^^'t™''!.  HS.     '°*'"'""B~''^       0'    "model  nothmg  deffnita  out  of  the  talk.    WiU  he,  ai  onr  ispends  npon  tha  pitcdi  of  tba  UmBd,  amd li «t 

"^ST™  .  ^V?  *"  making  then  aa  aregular  guide,  kindly  give  the  result,  at  which  he  twa  ar-  From   the  "hypothanoMl  line"— tU   hriw  fta 

mttda  "M."™;  ,  How  mny  ha*«  been  made?  rived?    Paley  mjs   that  aeenlng   dlsoiepanoiee,  tivpotheansa  of   the  ij|ht-aagl*d  Ma^a  iriMM 

How  ara  they  liked?  What  an  Iheii  aiaet  diman-  ihown  to   be   refll*   doee   agn^eata,  inth^  lilTiTii  111  ii  li  iijilli  iif  Hi  i^hliiiiiiliaHiill  ninVl  ri^ 

•iona?    Abo,  does  Bvans  or  Hinaa  send  ont  obooki  atnngeat  evidence  of  the  Mnootnea  of  the  atato-       If    I  i.  iii  I  ill  iiii  Viililil  li  Ihi  Im^MMfli'^ 

to  gann,  goarantaad  to  ran  tme.ud  a  perfect  meDts,provingtbateTCDbIaaeaaldnotaffect  truth,  me  turn  of  tha  thrmd.    BatataahMaaCAr-' 

0^  without  aeainB  tha  mandrel,  merely  knowing  It,  thsL    Dr.    Edmnnds  and   "I.  E.  P."  will  nal  section  nader  thaaa  liiiiliiliinr    ' 

fta  dimendon.  F    If  not,  when  will  they  adfsEllse  wdte  a  joint  set  of   propontioDa   to  which  th«  leUaoidalproleetimi-fanKtelfiA*^^ 

'°J^'°J     .        .  ^  aaaMt,wihomhledii<npWwmh»vaMmethingoa  —i 

Taax/OTV^roAeentelked  (o  deBtt,aadaitha  whUh to p(n oor faith.  Bow.  * Ontalnlr adidnhb'M 
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hoe  of  tha  tool :  ita  caams  bus  Kill  theratoia  be       I  mm,  I  am  1011;  to  aay,  too  boa;  jait  now  to    tba   bead  of  natonl  phOoiophT,  wb;  not  dlraot 
tviftad  iuln  m  helix.  vrite  u  1  ahould  like,  end  tlull  haTa  bual;  time    tiii  etteotioa  to  auob  worki  ea  ue  lata  Dr.  Ptm'a 

7XrMrf-/ari«.— The  fotm  of  the  urav-threed  ia   to  catch  the  poit  io  thmt  thia  may  appamr  thia    "  Phllaaapb7  In  Sport  mftda  SeleniM  in  Eaineet "  ? 


Thrted-farBi.—Tba  torn  of  the  aarav-thread  ia  to  catch  the  poit  iO  thmt  thia  may  appamr  thii 

only  Id  apeoial  cuh  a,  oooDlaipait  of  the  form  ot  week,  10  uij  detecla  I  muat  aak  to  be  pardoned 

ths  tool  with  whuh  th«  aenir-fcTOOTS  ia  out.    It  ia  bat  I  think  my  meaning  ia  plain  vnongh. 

Auiatake  to  aaanma  that  a  tiiangnlar  or  aqoare  Hftdltb-  ub  launu  uuu  nouu,  nMBwvi,  vi 

tool  entaaacmr-tbnad  of  the  aame  form.    If,  for  limplo  yet  aelentifia  methoda  leav _„ 

iulnnoa,  tba  extrana  pitob  of «  flntad  eolamn  be       rwinn  i—Mt  InttBr  fwao'i    n    Mn  ■nnunmr  l""**  >    W*  •>»*".  '«»■  DMobaneL  whoaa  work 

«o<uideiad,UwiUbeaa^thatheieaaquare.ended  ^i^^l'T,"  J^«  ',  „j  ^^i^  2^^  m  phyaice  hai  been  reiy  weU  tranitad,  aad  th« 

onttM.  iteUrad  eodMpIy  »  half  the'iiiu.  of  the  T^a^JfloiiS^  "^^^' "aho  Jdbe  -'"iud  '  »»W^  ^"^  of  Jamln,  Which  it  Teq<^  >  Tan 

datacli  the  threada  at  thoir  baj«a  and  leaTS  them  j„  „„»    '  _  mmnrnhBr  how  I  ont  the  dimeniionB  of  ""*  ™''"«'»nd- 

*(n^g "  ^3-^  R™"'  ~!"-"t«l  withthe  f^,""*  ^J^^-S'^^^^.  \At  but  tte^'l^med       ^™»  S.  Recta  P.olendo  Saouru. 

CTlBidttOdlyattEe^enda.    Similar  conaideratiOD  a  approximately  correct  at  the  time  I  wrSte  them  ■ — 

i::::L*^.^^^^..i°:i?.^^M^..'^l^r^.tiV.'^  Ao^^-     ^'^{  ^-nf-;™    of    the    ;;olher.handed  qOI..  BOSS'S  FU-tHS  PIPS. 

itanipilar    heluoid       for    the        other-handed 


I;greewith-'Viikan''tiiat"itiaboyond  .hould  be  foilow«l  by  "lid  giaritatioQal."    The  the  thm  layer  of  «h  ha.  bean  genUy  10 

.Od^       th  .dagona^nojmal  ^„a,»  rfter "  action"!  hopel  am  notre.ponuble  -■«. a  penknife  ?                     .-       ■     »v  »  ,. 

ae."    The  normal  suction  ii,  .a  for,  and  it  ihoold  be  omittodT                Vwoan.  ^he   ««!'  of  thia  opewtion  lathat  the   eon- 

..  .  m,  alwaya  aacrew-aurface  and                                      deiiaed  "oila"  containtnEthe  nioouns  anabaoibed 

, The  baie  ot  the  normal  aeotian  fa  „                 _                       _  by  the  djatended  porsa  M  the  hot  briar,  and,  bainc 

•lao  always  a  actew-lino,  and  never  an  eliipu.  The  FOSITIVB  AND  VBaATIVB  I.BHSB8.  ioooaibiiaUblB,  ornearly  ao,    not  Onlr  ptMerre  1^ 

•UpM  formed  ij  the  diigonal  aection  of  a  cylin-  (243GI  ]~Thbre  aeema  to  be  a  good  deal  of  nan-  briar  from  burning,  but  preTeata  all  oaidn^-i.o., 

aa  AM   notbiug   to    do   with   a   screw-tluead.  foiiau  in  tlie  use  and  meaniug  of  the  above  terma  ooating  of  the  interior  0)  the  bowl,   aflv  •  few 

n>t   a  baliz  ia    the  ihorteit  line  twtween    any  „  applied  to  Unaee,  which  is  much  to  be  regretted,  imokas,    with    a    hard    onut    ot    MngloBMatod 

twojpolntaoD  a  cylinder  ii  easily  ihown  by  develop-  ^  y,,-  „^  naaful  forma  of  eiuieaaion,  when  one  toliaoco-aah,  charred  hilar- wood,  ''"•■  "•■■^  ••1(>a 

UK&atjUndiicalaurfaQS.whenitwillbeBsiui  th^t  limply  meaoa  to  indioate  the  general  oharacter  of  which    can  only  be  removed  afte 

tb*  baliz  bwomu    a    atraigbt    line,  whereaa  the  the  lens  without  BoinB  into                                                      

-"■naa  bjoojnea  an  undulation -curve.  git  John  Henehel  ^a  tl 

r.  WetihHn  favonred  ns  with  another  letter  at  ,^„  the  only  reaaonabla 

e?  SLjWf™'*'^?."' ?;,P'i'P°^.'''.'^''"J?3    deaoribea  a  poaiUve  lena  as .„„ ,         „ 

Mw BlWMly  he  ean      pat  hie  toot  Into  it."    Hu  ohaiacter.tondinittoproduoowinvBrgBnoB"  ("Trie-     tion  from  the  inner  aurfaoo  of  the  bowl, 

tCMUnc  [|  Ihii;  "If  arotaiT  cntteria  aet  juit  to  »oope  "p.  101).  Thia  aeemiallrightandintelligible;  mnoh  "aweeter,"  and  to  coniume  to  the  very  end, 

mme  ths  ewfMe,  it  mtiat  ke  eet  cuotly  at  the  ^at  when  we  some  to  study  the  teztbooka  on  optics  leaving    no   "  ping  "    of   moiat  tobaooo  M  tba 

■■SK/MifBitheimoworleaa.itwiUtraoeapath-  wb  find  that  the  writers  do  not  quite  aeem  to  have  bottom. 

WW  wider  than  tb*  onttar."     Now,  if  any  reader  n,,  uq,b  opinion  about  the  matter.  In  Parkineon's  Itihould  be  remembered  that  the  intereati  of  the 

wm  t»k»  np  m  ramid  nilM  and  bold  agaiaatit  the  "Optica  "  p.  93,  we  find  it  atated  that  the  tooua  ol  imoker  (in  wliioh  I  now  write],  aie,.in  thli  oaae, 

IQaan  end  of  %  caipenter'a  chiael,  he  will  aee  that  ^  icm  u  poaitive  or  negative,  aocording  aa  the  lens  diametricLlly  oppoaed  to  those  of  the  pipe  maker 

mlj  whan  the  edge  ia  in  an  axial  plane  can  it  be  ia  thlnneaic^thickeBt  at  the  aiip,  and  that  "a  lens  and  ot  the  tohaceaniat,  whole  chief  object,  oteourM, 

maaelo  "  Jnat  scrape  the  mrboa"  for  itaf  nil  width,  i^hoae  focal  length  ia  positive  ia  called  a  ooncava  is  to  sell  aa  many  pipea  and  aa  much  tobacoo  as 

If  it  be  let "  either  mora  or  leea,"  the  width  nf  the  lanj  '  one  whose  focal  length  ia  negative  ii  called  a  poaaible.    Nine-teotba  of  the  former  olaaa  objeot  ta 

MM*  win  be  Im  inatead  of  mora.    And  if  the  oonveilena."  Of  oourseadistinctionmaybedrawn  laking  any  trouble  with  their  jripee;  or,  a*  they(»a 

•UmI  npMMnt  ■  ieml*inf  oatter  anting  upon  a  between  a  positive  lena  and  a  lena  with  a  positive  it,  to  being  "  tratheied  with  them."    Bat  a  uttla 

MtatiBg  eyUodet,  it  will  be  found  that  its  equaie  focus  '  but  mordiaary  conversation  I  ooneider  that  reflection  will  ahow  them  that  there  ia  modi  mOM 

end,  wban  tilled,  will  oat  ahvperboloidalor  dice-  the  seme  thing  ia  nwant,  and  that  a  poaitive  lena  ia  "bother"  in  negleoting  a  pipe  than  in  thtutaking 

box  bottomed  groove.    Bat  Uiu,  again,  ia  only  an  one  with  a  poBtlve  focus,  and  thia  we  are  told  in  the  oare  of  it  aa  pipes  thna  trea&d  never  beoome  foul ; 

lUutlktiOD  that  the  tool-ptoBIe.  projection -forms,  textbook  I  have  mentioiud  is  one  which  ia  thinneat  at  least,  if  they  have  the  double-aiiedbors,  with  the 

and  intareapt^  all  have  to  be  taken  into  Hcconnt  if  in  the  centre,  and  ia  a  oonoave  lens.  neoeesity  of  which  I  have  tried  ^(herto  in  vain)  to 

w*  aio  to  prediot  the  true  form  ot  the  cnt  which  jq  Olazebrook's  "  Physical  Optica "  the  lame  impreaa  the  makera.    The  horrible  amell  of  theaa 

want  in  cutting  BDnwthreada.  thing  ia  stated  :  "the  focal  length  ot  a  coniave  lens  "oila"  condensed  on  the  sponge  is,   I  admit,  the 

^M  serewe  tin  by  myself,  thoae  recently  cnt  by  {,  p^tive.  that  of  a  canvex  lens  negative."  greatest  detect  ot  my  pipe,  espeeiallj  to  surround- 

Kr.  Booid,  and  thaV'painteotterwith  whidi  tbey  Taming  to  another  subject,  I  see  it  itated  in  mg non-smokers,   but  the  following  plan,  whichi 

wars  cnt,    remain  at   the  cSlce  ot   the    KvitUBH  p^f,    NewGOmh'a     "Aatrouomy"      that    Alvan  bave   carried  out  in  the  midst  o(  crowd!  at  the 

KBO&ano,  and  may  ba  examined  by  anyone  in-  Clark'a  obiect-alaases  an  all  farmed  ou  Littrow's  InveutioDS  Eabibitioa  gardens,    withont    anyone 

larattodiii  defining  the  tacts.  plan,  an  eqni-oonvea   erown,   and  flint  with  the  being  aware  of  the  tact,  loemi  to  obviate  it.    When 

Jamoa  Bdmundj.  ume  conoaveeurveaDdflatback.     Aa  theaa  glaisas  I  And  (by  a  shght  obatrnotion  in  the  diaught)  that 

Onfton-atiaat,  Bond-street.  am  d  acknowledged  eicelleace,  itisdearthalqaite  the  apooge  la  becoming  aatuiated,  I  unaonw  tha 

aa  oood  a  glsM  can  be  •"•^'  upon  thia  plan  aa  upon  monthpieoe,  pisia    the    obtruded   ipouge  Bmly 

axmaia  SOBBW.THBBADS.  Saaow-s.                                              Aaoaloa.  spiost  ^  f errnle-end  of  my  umbrella  or  walUng 

-«v  wv<a<.n   ii.>uui,BUB,                                                itick,  held  porpendicularly  downwards,  and  blow 

P4369.1-I»aniwert0  "J.K.  P.,"pagea80,I  -^.-wtwb    vh     pHTHIOO-KATHB-  itronBly  through  the  fonner,  when  the  aooumnlated 

wai  uthII  auiprised  to  aee  the  worde  menfioned  in  °**"*i??-,T7,aT^STSKnw  "  oil.  '  VJivaTio-,  drope  to  the  ground  ;  the  amoka 

Innited  commaa.    I  inUnded  them  to  have  been  MATIOAI.  SOIBHOE.  i,  th^  contiaied  irith  Wreaaed  ple"«n~. 

in  itaUea,  and  to  that  end  underlined  them  in  my  r24-lC2.]~lT  ia  truly  painful  to  obaerve  to  what  W.  A.  Bo«a. 

latlar.     This  I  atill  hold  to   be  the  usual  way  to  a  deplorable  ex'flot  the  modern  examiner  and  the                                           

doBoto  itallca,  and  bave  aince  had  the  opinion  uf  a  educational  writer  jointly  playinto  thehanda  of  that  _-_,  wrnnn  n-amn-mm 

BOmpotwitLondon.ompoaitor.whOBewocdawere:  pemioiona    in.Utution,    the    crammer    "for    aU  THH  MIOBO-OBJBOTIVB. 

"  Owe  underlined,  italic* ;  twice,  amall  caps."    So  eiama."  [243£4  ] — Bxfobx  grinding  a  flint  concave  it  wlU 

It  b  our  printer.  X  have  before  me  a  mach-balanded  textbook  of  be  well  to  have  a  little  pnictjoeat  the  plane  aide, 

Beepeeting  ttie  next  part  of  "  J.  K,  P. 's"  letter,  I  natural  philoaophy— a  work  which  I  believe  flnda  aathat  is  more  difficult  than  the  carve. 

iUieuBet  *ee  whyadicnlar  cutter  cannot  clear  favour  with  the  authnritiea  at  the  London  Univer-  Take  a  little  plate  of  fliut-giass  aa  described  in 

itMlt  in  n  T-glOCved,  mndetatelv- pitched  acrew.  aity  and  elsewhere.    Now  thia  book,  although  ei-  our  laat  note;  atick  with  pitch  or   sealing-wax  a 

1U*  lk»w  any  ordinaiy  T-thread  screw,  and  bold  CBUentl;  illustrated  and  deacly  printed,  is  peihapa  imaU  block  ot  cork  or  wood  to  ita  centre,  about  )in. 

it  between  the  ^e  and  the  light,  inclining  it  ao  that  the  moat  flsgiant  and  mischievous  ipedmenof  the  diameter,  bat  aathin  as  it  may  be,  and  yet  serve 

tha  liaa  of  right  ia  in  the  same  vertical  plane  aa  "  Crammer's  Assistant "  now  extant,  and  thia  ia  aa  a  handle  by  which  to  work  the  glaaa  on  the 

iM  nka  of  file  thread  at  the  top  of  the  acrew,  and  saying  a  good  deal.    Full  ol  rulea  and  formnlie.  I*pa.     It  thia  handle  be  at  all  hi^h,  it  will  tend  to 

•o  that  the  lida.and  bottom  line  of  the  thread-  there  ia  no  attempt  whatever  to  give  the  rolitmalaot  tip  the  glaaa  ou  to  its  edge,  which  is  to  be  avotdedae 

frO«»eoanbeae*n;aplainV.gapwillbeaeanwilh  any  ot  the  procaMeaindicated,  nor,  in  fact,  toteach  much  aa  poaaible. 

•tnight  aides  ;   and  thia  I  take   it  ia  the  exact  anything  beyond  l>liod  dependence  upon  memory  Now  rub  the  face  ol  the  glasa  on  a  level  nleoe  of 

T-Una  which  a  circular  cutter   will  work  upon  alone.  Hasetrigonometry,  it  appears,  Isnalrraiii'm/  iron  with  emerv  powder  it  it  require  it;  that  is  if 

when  used  to  cut  that  thread,  and  it  will  tonch  tor  the  first  London  exam. :  acoordingly,  we  flnd  it  be  very  rough,  and  when  lavel,  smooth  it  --  -"-•• 


first  London  exam. :  acoordmgly,  we  flnd  it  he  very  rongn.ana  waen  lavei,  imootn  ill 
work  in  question  that  tha  prinoiplea  of  as  the  powder  employed  will  allow.  3™ 
ioa,  &o.,are  laid  down  [t)  without  reference    flour  emery  and  water  over  a  pie  as  of  thid 


Afiin,  take  a  screw  held  between  centres  in  the  mechanics,  &o.,  are  laid  down  [t)  without  reference  flour  emery  and  water  over  a  pieae  ot  thick  l^te- 

lath^and  let  tha  fixed  tocl,  which  has  just  cut  to  that  branch  nf  adenee,  or  to  the  fifth  and  sixth  gisaa— any  old  stuft  from  a  broken  window  will  do 

Oat  thtaad,ba  aet  to  Joat  tench  the  bottom  of  the  books  ot  Eaclid'a  Elemenbi,  which  are,  I  contend,  —with    water  to    form    a    thin    paate ;  work  "■- " 

ore;  is  it  not  plain  that  if  tha  tool  be  inditpensable,  if  anvlhinir  like  a  clear  ncdentand-  ground  face  of  the  f  ntura  lens  on  this  until  it  is : 


d  or  lowered  m  the  tlon  ot  the  rake  ol  ing  cf  tiie  subject  is  aimed  at.  'rom  ail  trace  of  scratches, 

Oa  thmafl,  it  osasea  to  touch  ths  thread  in  any  I  have  under  mv  observation  a  youth  of  more  in  urain  under  a  magnifler. 

ftft,  and  lUs  without  any   "Faagh-a-Ballagh"  than  avermn  intellect,  whoee  brain  is  now,  I  fear,  Tarn    the  piece  of  plate  over,  and  anmnt   Its 

principle  being  brought  intopUy,  much  more  will  hopelessly  bemaddled  thiouoh  an  earlvand  inju-  'ther   side  with  washed  emery  and   water,   and 

it  daor  U  the  tool  point  be  raised   or  lowered  dioioaa  couraa  of  data  and  ftrmuls.    Propound  to  working  the  ground  lace  of  Uni  hereon,  produce  a» 

abort  a  point  in  iti  ahank  aa  a  centre,  tliui  con-  him  aome  almple  mathematical problem,aad  he  will  Ine  a  anrfaoa  aa  possible. 


iidiir,isi(iiMr"  or,  "loan't  manage  It,  1  uee.     uet    over   mis,    auu  me  lemamuec  oi   m 

.—  _..JoTgotten  tba  foimnla;"  or,  woiae  itill,  he  [oumey  la  easy.     Whan  the   finished   surface   1 

Thy  WWM  to  ma  one  peiatitMr  <"«"''>»>«*»   will  atcabUway  plek  out  from  his  supsrabnudaut  examined  with  an  inoh  fooua  lens,  there  should  b< 

laiMittkaawhMl'aattnMBialTtoaehtbB   b*t  lathar  i^xad  skm  of  iu)m  the  wrong  one,  no  inequality  in  the  grain,  no  cobweb-like  Unes 

•4^e«flwanad.>nnnB  ta  kiiwh^.  B-aa_.   -Mlaborioailyworkoataomaahanrd result.  Now.  no  tiny  pits  left  by  tha  emerv  itcM.™^  ~^,  ™. 

J ^lnnftraou^t,  rtlbaoatMt,toBh        '   '  '-"" ^--. -.:w *„-v.«.™ 


•*!»— ItWitiiI  WwittoirMtaiABflaftw^fn  ^m M«n.Vi  i«%iM&ni.'^«>dU^a< 
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2Ai  whidh  It  tb>  Bwubar  of  raniliitioiw  on  ita  i 
Bn^kNloioiwtDiiiatbmndl*.  Now,  Umm* 
nrolatioiii  would,  if  Bdldnot  moTs  k  it*  at 
maka  G  rorolTB  oaoe,  lj>c»mi»      ?,.       "    'i 

Iha  oxbital  morgcitDt  of  B,  would  of  ItmU  i 
mtia  0  laTotrs  oooe  in  Uio  lune  tim*  tnd  In 
Mms  dInelimD,  tharaton  the  two  laoramBnti  bi 
oomtnnad  0  will  nrolTs  twloa  foi  on*  tiun 
hindla.  llie  iSma  of  B  li  qniU  lounatAilal  to 
TMolt.  F(»  axBmpls  :  SuppOM  B  to  oontun 
tartb,  Hwn  M  ^  100  -  1,  Mid '5^^  -  I  »n 

Hon  of  0  dna  to  tluftiiU  b«U-raT(dntion  ol 
wUob  added  to  tiie  ons  nTolntlon  do*  to 
OcUtd  uoTomant  ot  B,  giv««,  u  twfon,  two  isr 
tlm  of  O  tor  ona  tnm  of  handl*.— Son 
Woxzoro  Hhuxio. 

[C6«9T.1-0«tUiiK  aiaw  BottloB.-!  ham 
BBBybottlu,  &0.,  of  eotuidenblo  tUokncw  by 
fonowinB  mathod :  FiU  tho  bottb  with  oU  (lim 
iO  ii  tlw  bMt}  np  to  tha  laral  of  Iha  Una  wha 
hutobamt;  ma  imm«na  tlowlj  Into  tha  ol 


a  beatad  naulj  to  wUte  haat,  tha  glHt 
•apuata  dliMtlTM  tha  laralof  tha  oO.  Tha 
can  ba  oMd  apM.— E.  Qx&TamtojnL 


[e6697.]-ODttinr  ai<M 

dlnm  "  wUl  flU  Iha  shun  bo< 
tha  hdght  ha  want*  than  a 


■  bottka  wiOi  ooU  w 

JB  enttiiig,  and  nt  an  : 

dDff  abont  lln.  thkk,  lin.  broad,  and  lin.  Ui 
to  iliamrtar  than  Oka  bottlaa ;  ttien  gat  thai 


Ifaia,  ha  «m  hMi  tha  botfla  mok. 
tiian  Uft  off  Iha  da$  fanmtdiatalr ;  alio 
top.  I  hai«  ent  nrcral  thna-gUl  niiit 
wawajto  maka  -'-'  ""■ ''         - 


thabt 
ipiiit  bottle 
i^ttmiaa  i 


— O.H.^nvoiaH,Wa«tgat«,01aoklua 

[CaesS.]  —  Onlnlaa  KMrafhotnre.  —  Vt 
wnnabt-mn  ooil  ptuad  in  the  dl  tank,  w1 
ahonMlwTeanianholaooTaT.  Steam  otn  bs  {lai 
dinct  bom  tha  bdlat  into  tho  ooU.  If  noica 
bollar  axlit%  *  nwll  npeihcatar  maj  ba  empk 
to  taiM  tha  tampantnia  ol  ttaam  obtained  f 


[S6699.]-Ci»A'A*I'"    Xnrina.— NewMi 
wa«  ona  of  tha  tint   who    oondenaad  tha  it 


m  paaiad  diraotlf  through  a  itopobok.    Aai 


faito  tha  Qllndai  to  « 

pteaanie  of  tha  air,  aboot  161b.  on  tha  iqnara  1 
Immadlatal;  drora  down  tha  puton,  henoait 
tailed  an  atnKN^hailo  angina.  Now,  V 
haffng  a  aimilar  engine  to  repair,  thoi 
wbethar   ha    oonld    not    pteTaot    the  wast 

J.,. —  of  rtaam,  ai  tha  great  dfeadvantae 

■  anona  waa  thu  the  ojllndai  wi 
ona  nma  laqnited  to  ba  hot,  and  at  anothai  c 
and  that  the  fieih  iteam  anteied  a  eold,  wet 
Undar,  tbanbr  lonng  about  thiae-qnartar*  o 
power,  M  he  (Watt)  *at  hinuelf  to  kIts  Uie  i 
blam  of  a  lapaiata  oondaniar.  In  thii  he  o 
platal;  ineoaadad,  and  I  gire  a  •ketch  ol  tha  i 


danear.and  ali-pnmp  of  hii  engine.    A  B  ii  a  1 

ring,  within  which  ii  placed  tha  oondaiiH 
air-pnmp  A  F,  and  tha  hot  well  H  W. 
the  pliMD  or  bdokat  ol  the  alt-pnmp  with  ill 
TalTei  abut  down,  bnt  ihown  b;  dotted  lin< 
ther  will  appeal  when  tha  pliton  Titdetoeni 
E  P  [•  the  exhanit  ^pe  to  convej  tha  niad  it 
from  tha  ejUodet  into  the  oondanier  C ;  0  W 
ptpa  briDgii 

iootralTe,  (  ,    ._ 

wtar  Morroimdlag  lie  eoBien, 

igep  tha  etadaaaai  dotd,     Let   i 


ha  itaan,  haTisg  been  naad,  oomea  from  tha 
ijUnder  thioogh  the  exhmut  pipe  E  Pi  tha 
DOment  it  antan  tlia  oondcniaz  it  ii  mat  by  a 
laatteiad  jet  ol  cold  watai  from  the  roia  head 
',  and  ii  oondauatd.  Tha  condeniad  eteam  and 
mtci  fall  to  the  bottom  of  tha  oondanan,  and  pam, 
II  aia  drawn,  tbToagh  tha  foot  Talve  v.  Than  tha 
)i»tanoibnckat,Y,  of  the  aiF-pnmpoomee  down  into 
iha  watai ;  the  piunie  of  watai  opana  Iha  two 
mtterflj  imlTea,  and  the  water  pawea  tbrongh  Uia 
ralTea  and  ao  gati  aboTa  tha  piatoii.  When  the 
^iiton  ia  drawn  np  the  two  TalToe  are  oloied  bj  tha 
reight  abora  tham,  which  i>  neit  foieed  or  de- 
i'rand  into  tha  hot  wall  H  W,  throng  tha  da- 
irarj  ralra  t/ ,  from  whence  part  of  it  u  pompad 
uto  the  b^lar,  through  i(,  apartofthelMapnmp. 
\m  tha  air-pump  aaoandi  a  Taonum  ii  formed  In 
I P,  the  air-pnnp  being  In  eoaaeoticn  with  tha 
■mdenaar  O,  ao  that  tha  aondeniing  water  pawl 
n  graTitf,  lea.,  throngb  tha  foot  TalTa  «,  or 
^foUowe  tM  bucket-"  A*  the  air-pomp  ralTe 
[aaaandi  wa  aea  v  mnit  Gloaa,  ao  muit  v"  ;  on  the 
■oatrarj,  ai  it  aaoendi  both  deUTarj  and  foot  nlra 
rill  open.  All  water  oontaina  air  mora  or  lam. 
He  heat  of  the  itaam  diaeagaaea  the  air  from  the 
■ondannag  water,  whloh  would  itie  through  tha 
izhanat-inpe,  and  present  the  propel  eaoapa  of 
itaaoi,  beiidaa  countanotlng  iti  pieiente,  if  not  got 
id  of .  The  air-pump  waa  tharafora  added  Dj 
^att  tobi*  luTenbon  of  the  eondeoaar,  to  iBvraat 
ha  ail  from  aoonmalallBg  and  abttrnoaag  the 
mgina.  Henoeitaname  air  pump,  iti  offlce  balng 
lOt  only  to  pump  ont  tha  oondaiuing  water,  bnt  to 
caap  the  oondaniar  free  from  air.  In  llortaa'a 
ijactor  oondanier  the  air-pomp  li  done  away  with  ; 
he  power  in  tha  niih  ol  ilaam  and  water  ii  found 
a  ba  inffldant  to  cutt  all  tha  water,  air,  and  un- 
■Ondanaed  etaam  into  the  hot  well  at  anna,  without 
-ir.pnmp.     Illat  the  ad- 

'         ■   1  oftho 


.t  ii'  obaanad  thmt  no  inoondderable  part  of  the 
xiwar  thui  pined  ii  abaorbad  by  tha  sold  water 
lump,  the  air-pump,  and  the  bot-watei  pump,  all 
if  wnioh  are  worked  by  tha  engine.  Neiuer  U  the 
raouum  into  which  tha  piiton  moraa  ao  abaeluta  a« 
t  might  at  But  appear  to  be.  It  i«  not  found 
jrantuabla  to  kaap  Uia  water  in  the  condaniai  at  a 
iemperature  lower  than,  I  beliaTa,  100°,  and  at  that 
lemperatiita  itaam  ii  evolTad  wblah  hai  a  preiaure 
>f  about  lib.  par  iquue  inch,  which,  after  all,  will 

— ' " =-* — ,    In  oomDarlns.  than. 

mdan 


iingle  brIokwotL  with  ehlmneT  3lt.  hlri 
with  drawing  damper  to  legulale  Ih 
laying  in  one  Iniok  thick  fiom  l«p  of  di 
built  with  lour  On  bolaa  equal  dirit 
Sin.  wide,  2It.  9in.  high  from  ground  to 
hota,  tha  gralaa  Ifl.  from  groand,  will 
doora  Sin.  aquara ;  Iha  kiln  to  be  bam 


wicket  to  be  ISia.  wide,  and  oaided  np 
iBTel  of  top  of  falie  bottom  of  kOn  to  tht 
dome ;  tha  kilo  to  OMitain  a  falae  betia 
from  the  ground  to  where  Iha  wkket  eo 
Tha  bofiom  to  be  built  with  a  qaca  <f 
bom  whan  the  grata  oommanoaa  all  m 
the  waU  of  kUn,  £  allow  tha  Ore  to  oiraola 
the  falie  bottom  to  ba  built  with  a  ipam 
lln.  between  each  briek  to  allow  for  dm 
tleo  holei  to  be  left  in  the  falae  bottom  ■ 
Dr  Ifiin.  in,  to  eorreapond  with  the  In 
the  kiln  walla,  the  bticki  to  ba  j 
brought  OTor  the  fire  holee  in  tha  lalee  b 
Lhat  yon  flniih  the  bottom  of  kUn  iH 
loTal,  the  biioki  left  about  {in.  uarL  I 
dabe  or  tilei  with  IJin.  taita,  f ormbf  a 
rtool,  to  be  built  on  ad^e-weye  all  aioud 
Luiide,  three  oonnei  high  from  top  ol  U> 
tha  teiti  of  tha  ilaba  to  rcat  agiiort  Ik 
kiln  Inaide  tha  ipaoa  betirsen  tha  iliha  u 
the  falia  bottom,  Odnaapood  and  carry  Bi 
the  upper  pwt  of  kiln,  and  lasulua  1 
better.  Hope  Mr.  Townley  wiU  usdai 
abt,  write  to  me.  Ilia  falie  bottom  ibool 
teieki,  or  brlcka  made  of  day  I  part  i 
L  part.  Alio  the  flre  holee  ihould  ba  lb 
Inbricki.— S.  Akudob. 

[66711.]— Folornia.— Tha  weight  at 
Lot  through  ita  centre  ol  gravity,  wbicli  i 
ruiddle  of  bar,  ao  we  have  61b.  and  lib.  & 
Divide  the  dlitauoa  apart  by  tha  earn  of  Ihi 
md  multiply  quotiaDt  by  6  for  diitance  U 
Irom  centra  of  gravity,  or  by 
Fulbrum  from  61b.  and,  thui  - 


t  lor  Si 


iraporatlan,  and  eoDaeqaently  with  the  lame  ooa- 
rumption  of  fuel,  tha  fotmac  ii  vaitl*  mora 
dmple  in  ita  meohaoiim,  b'ghlw  in  iti  weight,  more 
neipeniiTa  in  conitmatlon  and  maiotenanoe,  and 
nuch  more  portable.  I  hope  now  that  vrith 
the  aid  of  the  iketch  you  will  undcritand 
ihe  worldne  of  a  oondeuing  engine.  Yon 
■ak  for  deuriplion  of  a  aurfaoa- oondaniar, 
but  I  am  afraid  I  have  taken  up  too  much 
raluable  ipaee  alnadr.  Howerer,  it  eimplT  coo* 
data  in  axpoalDg  tha  hot  itaam  to  large  cold  aur- 
Faeei.  Hall'i  •ortaoe  oondenier  eoniieta  of  an 
immenia  number  of  vertioal  tubal  or  pipae  placed 
in  a  large  tank.  The  iteam,  after  bemg  uied  in 
the  ojlinder,  paeeea  through  theae  tubal.  Water 
lurronnda  theaa  tubaa,  and  ia  foroed  throuKh  tha 
tank  In  among  the  tubal.  The  cold  water  cnten  at 
the  cppoiita  end  to  that  at  whloh  the  eteam  enteri, 
thui  Iha  hot  itaam  meeta  the  warmer  water  fitit 
wd  the  ootder  liit,  by  which  arrangement  the 
'     '-       '    '- urry  off  aimnoh heat  aipoaiible. 


from '61b.  and.— &OOTOB  Wosxnia  Hacu 
[66T16-]-Hydranlia  Oapatnna.-Tb 
m&da  inTiriouj  wayi,  one  of  which  iiat 
angina,  driving  wheel  and  worm  gear. 
EooEBS,  21,  Fmibury  Pavement,  B.C. 

[66T22.]—FlywhpeI.— Weight  daMsdi 
engine  haa  to  do  ;  lor  inatanee,  if  it  drivi 
Matrilugal  pump,  it  may  ba  amallar  I 
ihvei  a  ahapiDg  maobina.  Say  for  wka 
uMd,   and  I  will    by    and  help 


[A6T27-1— Beatatanoa  OolU.— Ordinal 
recli,  inch  ai  are  need  for  ootton,  will  do 
(or  the  amaller  aiiei,  if  pievioiuly  boilad 
paraffin.  For  larger  and  mora  aeauata 
obviate  erron  through  heating,  it  ii  batti 


[66737.] -Onttlnr  Indl*rabber  D 
depuidi  upon  the  number  of  diici  requiied 
' —  I  ihould  reoommand  for  tba 


if  only  a  few  dcien,  a  tool  like  apaird 
"-■-tber— '  —  ^     ■   ' ^  ■ 

^re  £ould  be  a  iuifaoed°ti^  ol  hard 


, ___ien,a  .__. , 

might  be  uied,  one  leg  being  for  cantae,  i 
hokllng  (he  knife.    II  a  large  number  aia 


»(.-l)(»-!) I 

Ind  of  n  thing!  taken  (r  -  1  at  a  time  will 
»(«-T)(»-2) {» 

»-  r-i-  1  -  10 

nie  number  of  oon^inatiDna  of  n  i 
together  la — 

»(B-l)(B-2)    (n- 

and  takan  r  -  1  together— 

a(f.-l)(a-g) ■ 


-  s 


[66705.]— Pottsr'a  Kiln.— Uy  kiln  waa  a  roni 
one.  built  to  bum  red  end  fancy  ware,  7lt.  to  tl 
tpiuigoldDttio,lUn.b)ickwoik-,  dome  to  riie21 


diu  to  prcu  on  top  of  ririjber,  and  a 
knife  driven  by  uwiaht  ipindle  and  gear, 
to  regulate  cut.  It  u  againit  tha  ruki  el 
to  mention  namea  of  Tnakeri ;  but  it  " 
wiU  look  out  my  addreaa  in  "  Sale  "Cola 
give  him  full  iiUlormation.- 3.  Bssomra. 

[66743.J-L.    and   N.W.B.    Xndnl 
-noipal  dimeniioni  of  the  "  Bsvaie  "  ( 

iving  wheels  (tour-cODpled),  6lt.  Bin. 

eaU,  3lt.  Sin. ;  oylinden,  17io.  by  Slia 
beariogs.  Weight,  29ti>Ta  4cwt.  TUi 
engine  waa  built  by  Mr.  BamBlKittom.  Tl 
much  prefer  the  ordinmry  "  PrecedMt 
eiprcae  engiae  to  the  "  Comooiuni "  typi, 
hardly  to  bo  wondered  at.  The  engine  171 
wiU"ui,  or  wu  till  lalslv,  itatKined  i 
church,  and  worked  tha  tnmo  between  W< 
Crowe,  and  Miocheitar.— H.  Bnj. 

[6G746.]-'Narth-Baateni      BnglMI 
atiuotcd 
GasT,  F.C.S.,  Analytical  C 

[66716.;-A  Slaavreanbla  Kaf* 
am  Afraid,  little  to  ba  dona  ta  m 
place  under  euh  poet  of  Iha ^^a 
rubber,  an  inch  thick,  It  jar 


window!  would 
wayiitobedth 
inch  aankM 


mOLIBH  MXOHANXO  AND  WOELD  OT  801EN08:   Ho.  l.OJiS. 


fam  diop,  ud  moiMita  thahouM  In  quMtioii. 
imto.uielutioMdiioDniiderUia  uiTilwill 
my  Ilia  oMatr  Jh  ooaplalntd  of— Ihtiot^. 


bt  mmnnd  to  nit  uTlij  own  timg  is  much 
^;bntUno  oos  elMdetOi  withi"''-  ' 
B  wiabig  gwMtal  {lUn  of  anglne,  do 
■.  BoiEax ;  I  wMild  lefn  yon  to  ; 


toold  not  riTB  MtittMtaiUr,  nnleM  I  nir 
ink  dadgn  of  tliaani[ina,ioaAttliB  ^veinaT 
■""  "       "*     '      Mm  timg  is  much 

tawtthitWrl-nl 

^^^'^  '»  brflBf  docribe^ 
ngma  ■  mne  uugsi  than  yoan.  But  U  yon 
bM  to  ran  kt  200  »  minuto  with  gu-foel,  ion 
idlt  none  too  Iws.  Fat  200  ■  mintife  I 
■In  KdTiM  ftt  Jnrt  301b.  pceMDn,  oi  von 
I  bat  a  Tiry  littla  work  with  noh  u  engine. 
mttm  dataili   with   p1s4snie,  if  nsedsd. — 


vmi  yuur  nwu  vua  UKqiur, 
TsUow  d;«.  Tti«y  mtut,  ol 
.  m  yuuHwu  Bnt.  The;  can  bs  gilt:  but 
ha  BTCTiondy  Mwmnd,  and  yon  will  be 
kad  how  eheiiply  tUi  can  b«  dona  It  ;oq 
qiianti^.  The  liait  £niih  (oi  ita«l  oi  won 
la  alAal  plating.— Ob. 

SO.^— Gold  TlAtinv.  — To  a  aolntlon  of 
'phariovther. 
00  itate,  and 

dmlnid  cd  'ilii  gcid,  and  (wms  a  dlitioat 
Acn  Ulks  your  ateelwoik  bright  and  free 
w  ofly  inbalanoo,  pnt  the  itAl  into  the 
wUA  qioadilT  arapdntei,  dopotitioB  a  ooat 
ICBtto  metal  byffint  of  the  attiaolion  be- 
ttan,  JJtei  the  rt««l  hai  boon  immened  it 
lb*  dljiped  in  oold  water,  and  thtm  boniUh 
idhftnoBthMli  iti  adbaaian,  and  finally  poliih 


U.1-]CariMBin  Flrsbriak«.-I  think  thli 
ll  Identical  In  ntbrtanoa  with  No.  SUM, 
■tane  Tirebriofci,"  p.  200,  abont  vrhiah  in- 
Um  haa  bean  aJked  from  America. — EsEUx. 
't6.J— Uaotro-Platinff.— Ai  an  amateur,  I 
«BMd«rad  pewter  worth  platuig,  altiiDogh, 
MasMmial  indutry,  it  it  largely  done.  Huve 
led  dtppins  them  in  a  weak  nolatiTn  of  nitrate 
nnyr  Tba  coating'  of  silTsf  mtut  be  Teiy 
u  It  wHI  then  be  leM  likely  to  itrip.  -  Ob. 
IGT.]— 8t«am  Bxpanalott.— The  beigfat  ol 
am  of  water  equal  to  a  pteemue  of  60lb.  pei 
I  faidi  ii  ""  ^^'^i*  .  llOlTJt.  and  0'  =  Igh, 
I  m  M-i,    and  aa  the   Tolome  of    rteam  to 


ni]— WatorAnklyala.— Intha  analydiol 
^  It  ll  ufual  to  eetimats  each  bMe  and  aold 
Itriy,  and  then  to  oalonlate  the  amotmti  ol  tht 
*  bKb  whioh  are  ^remmed  to  eiiit  in  llu 
^la  qneriit  wHf  And  as  eiunpls  fnll; 
id  out  in  Frennius'  book  on  quaotitatiTe 
la.    TOeo.  ii  mnoh  too  Rnall  a  qnautiu  ol 

teOie  pmpoae.— Wk.  Johk  Qxbt,  F.C.S., 
Had  (AMniit,  Newoaitle-upon-Tyne. 
Vt]— TampMinc  Oarpentsra'  Tools.— 
■  Mcb  a  general  qneetjon,  and  the  back 
Vl  and  Toll,  eontain  lo  mnoh  information  on 
Uaet,  a  would  be  weU  for  the  qaeriat  to 

Oalndieaiinlha&nt  plaoe,  and  u!  uoguo- 
>  to  Mate  what  hii  disunity  ii.— Ob. 
MJ— luopeilaB  OarpentoTa'    Tool«.~ 
.Totfear"  aaki  for  a  good  book  which  ex- 


•.  8poa  are  tha  publiehin,  he  ihould 
•  —  nanla.  nke  book  oontalni  rnunh  ralnafale 
MlIoB  eo  Uili  iqbjeet,  and  Oie  f rontiepisoe  it 
arMola  for  tempering  all  kinda  of  to^ls.— 

M.]— TampertDB  Toola,  fto.-r  The  beet  in- 
Hcn  yet  pnbliihed  on  thin  and  other  workthop 
nb  oino  in  »  book  called  the    "Workg* 

Bi  Handbook  for  Eogineen,''  by  Button, 
bf  Ooiby  Lookwood  and  Oo.,  Statlonan' 
MRl^  Lv^ata-hin,  London.  A  Tery  oom- 
Ml  jnallMl  woA,  different  to  all  other 
^■*ltafc7-A.  Com. 

-VallA  ftr  WkliBt  TftUa.— Baa 


sd  with  the  hand! ;  it  It  wlUnotitiak, 
T  too  hard  (too  mnoh  whiting).  A 
tty  can  be  bought  far  about  twopence, 
hen  be  worked  tm  quite  »tt ;  it  will 

I  hand*,  rather  ImprOTe  them  'than 
A  hot  water  and  aoap  will  reman  the 
Ob. 

)ia*U  aaa-Enslna.— To  "  Intiota.." 
[lad  that  at  least  one  •ubeoribei'  hai 
to  Tentilata  thii  matter,  and  I  trnit 
low.  Beplyins  to  your  flrrt  nsgea- 
nly  agm«  wim  j-on  on  tha  point  you 

II  ihould  not  participate  seenu  toi~~ 

the  Talne  of  conoeuion.     At  one  tii 

■ted  that  the  dediion  of  the  Bditor 
len,  and  to  be  final,  aa  to  who  were  or 
lis  Judgment,  amatenn  or  who  ihould 

Ifow,  nanoually,  I  ehould  like  the 
eree  anoh  aa  our  mutual  friend,  the 
rould  ha,  urithont  couaideiable  trouble, 
T  yea  or  no  t  Of  ccnne,  11  ws  could 
I  to  act  a*  onr  arbitrator  m  the  matter, 
more  than  aatiiflad.  Now,  auppodng 
arranged  thuiwiie  :  that  tha  £ditor 
m  to  be  ao  good  aa  to  undertake  the 
uy — (1)  If  the  appliOBUt  was  entitled 
d  aa  a  anbeoriber  ;  and  alio  to  fix.  If 
minimom  time  he  ahcnld  hare  aa  been 

(2)  Then  I  would  eujggaat  that  it  be 
litor  to  declda  a  more  important  qnes- 
hether  or  not  the  applicant  was,  m  hia 
laaenlon  of  anoh  ample  meana  that  he 
to  bay  a  gaa  or  other  engine  at  fall 
eielars  ahonld,  or  ahonid  not,  be  en- 
reotly   get  an  engine  at  the  ooat  ol 

Thtee  are  twopolnti  which,  I  lano;, 
and  I  think  that  ,the7  are  not  alto' 
Kmabla.  It  might  be  eren  acianged 
•on  ayatem.  Bnt,  doubtlaaa,  thia  will 
:  remark*  of  Talne.  Noir,  1  know  the 
ui  point  on  the  other  aide,  and  It  ia 

0  patentee,  or  company,  or  mannlao- 
be  likely  to  throw  open  or  olTe  uie 
oie  who  they  are  aaiurod  would  not  be 
otharwiie.  And  hence  m*  wiah  that 
ition    be  relaned   to  and  definitely 

the  Editor,  say.  Further  itO^ 
trade,  and  wiihing  to  use  the 
daily  trade  purpoeea,  are,  hardly 
ttaala  a*  an  amateur  requiring  the  an- 
wn  priTate  >ue,  beoause  a  tradeioian 
I,  afford  to  buy  an  engine  in  the  uaual 
t  want  to  lay  more  on  thit,  aa  it  may 
idttBoQltiei;  but  what  I  do  wiah  ii  to 

,  and  who  would  thtteloM  haO  aa  en- 
lisht.  Now,  on  the  lait  paragraph  ol 
'Theo'a"  oammunioation  thue  la  no 
ii  quite  ponible  to  make  aa  engine  on 
'  expired  patent :  but  the  only  one  of 
la  that  of  Lenoir,  of  ISSO  and  1S62. 
flnt  engine  of  real  practiaal  nee,  in 
Now  Uia  oonatniotion  of  bdoIi  an 

1  be  far  beyond  the  naual 
.dpattem-m&kingiivaiyo  ^ 
laoed  in  my  handa  for  peruaal  a  qnan- 
oalion  in  the  ahape  of  Uttera  from  the 
motor  of  the  Lbumt  gaa'engine  in 
1 1  muat  Bay,  that  although  I  ratpeot 

piaetical  mgine,  yet  Tery  little  aeemi 
cad  to  put  ft  out  of  order.  Aj  I  am 
eaking  fiom  memory,  whether  Hr. 
ogioe  waa  before  the  Lenoir,  I  men- 
n  that  ca«e  not  deairing  to  in  any  way 
lotor  piDdoced  by  tha  termer  gentle- 
oth  Mr.  Wenham'a  engine,  I  am  told, 
lir,  I  know,  make  a  good  deal  of  noiae 
ThUst  the  motor  I  want  to  gat  into  the 
brother  amatenra  rnna  aa  ulently  and 
ha  0>to ;  and  I  want  to  get  for  the 
the  beat  to  be  got.  Beaide*  the  Lenoir 
I  of  expired  pwtonta ;  but  I  do  not  ae« 
hat  would  be  auitabia.    Not  only  ao, 

from  "Thao"  on  the  point  M  «a 
.  Sorely  it  la  worth  acme  little  bouble 
ine  boming,  aty,  only  three  faithlnga 
>rth  of  gai  an  hour,  rather  than  aooopt 
wy,  id.,  with  perbape  lota  of  bump 
ilea.  And  it  ia  the  aileut  runniiig  of  a 
I  that  ia  one  of  ita  point*  lor  an 
BTcfoie  onr  gaa-englne  onght  to  be 
Many  of  ua  want  to  place  them  on 
sr  fiocra,  and  abeeooe  ot  bump  and 
nation  are  then  indiapeniabla.  My 
iready  reache4  anoh  an  inordinate 
I  cannot  now  aay  more  than  that  I 
I  bear  more  on  tiia  matter. — IimctA. 
1  aocapt  DO  auch  Teaponsibility  m  ia 
Moreorer,  tUa  dlaenaaloD  is  faat 
an  adTertiaamant,  and  any  luoh  co- 

ta  lODgtit  muat  be  MUght  in  tha 
r.— Ed.] 


implioaied. 


[667n.]-Piitty.-The  way'wemadeit  when  I 
waa  an  appantioe  waa:  the  whiting  waa  (tared  to 
diy  it,  when  oool  rubbed  throogii  a  fine  ^tm, 
mixed  with  raw  linseed  oil  ou  a  atone  alab  unUl 
atiS,  left  for  a  day  ot  twoto  aweat,  aa  we  called  tt, 
then  worked  un  again  with  dry  whiting  tfll  aUS 
again;  treated  thia  way  about  CTary  oonple  of  daya 
for  abont  a  fortnight,  then  yon  will  haTe  good 
pntty— the  kind  you  will  not  be  able  to  buy  at  tha 
oil  and  colour  ahona,  aait  ia  "mill"  putty  that  ii 
aold,  made  up  ol  all  aorta  of  "  etnff."— J.  A.  P. 


haa  gone  a  diitance  — — 
Iskea  B.  he  haa  gone  a  dlitanee  e  +  - 
lore,  we  have  t  (c  +     —  1  I    —   t 
a:  6  ::1  +  V2  ;  1.— £iar  .^oluk. 


and  when  A.  again  orei- 
'-^  Than- 


_  .  rapreaant  tha 
imber  of  feet  per  minute  that  A.  andC.  can  rnu. 
Since  A.  and  B.  can  run  [a  +  i)  feet  in  one  minute, 

thia  will  complete  the  oirole  in  — ~—,  minutea,  and 

A  will  hare  run  -i°    feet,  and  B    -*P--  feet. 

Now,  by  the  oonditioua  of  the  qneation  It  A.  reranaa 
hia  dirsction  he  will  orattake  B.  after  tnTendng 

(c+  -'^  \  tvvt ;  bnt  iuthe  time  A.  rnna  thit 

V,         «  +  */ 

diatanoe,  B.  in  order  to  meet  him  at  the  itartlng 
point,  mnit  have  run  over  the  dittanoa  formerly 
tiaTened  by  A.,  or-?-2^  feet. 


r  C  C      _      aC 

•  wn  +  i      *(B  +  i 

.-.  iC"  +  *)  +«*-''' 

.-.  a>  +  2ai  +  f  -  2af 

.-.  *  -  o  uf2  -  i; 

.-.    a:b::l:  ^2- I. 


[S677S.] -Olrole.-Let  O  be  the  atarUng  point  on 
the  drcle,  and  0  the  angle  which  B  hat  mored 
through  wlum  B  meeta  A.    Than  A  ha*  moved 


Again  by  the  queatioD— 

A      2r+i2ir-e) 

B 2ir-(f         

Thai*  two  equations  gire  tha  Talne  of  6 
quadratio  aa— 

Biuce  A  ia  aappoiad  greater  than  B,  we  ti 
uiinul  aign.    So  that  we  haTe  from  (1)— 
A  ^  2  IT  -  w  (a  -  Vi) 

7r(2-v'i)         2-V"a" 


the  points  (h,  O),  and  (O,  ^rf"  -  »■) 
are  contemporary  poiinoiia  of  A  and  B ;  and  tha 
co-otdinatea  of  C  at  the  aame  time  are  giTaa  by 
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C  ICz*  +  ^)  ~  a',  mad  thfi  npiwentt  a  dnl 
wboM  eanm  fi  at  the  orlgbi,  tad  wboM  MtUi 
b  ^.— East  Airai.iui. 


■(-O- 


Hmm  0  dewriba  a  droU  with  O  m  o«ntra  u 
ndlni  aqiul  to  half  the  traTem.'-L.  Eiatvsi*. 

JU780.1— Ouapinff  Stores.— Oortainly  7c 
1  &Dd  Uia  mcthjlatad  apirit  itor;  far  npeiim  1 
anj  oil  bnniiiiK  itovo  in  as;  open  boat  or  nui 
yacht.  I  ipeak  from  szperbnoe  of  maoT  lOTt 
TIm  ipirit  (ton  heat*  mnoh  qraakar.tluui  the  d 
Ttta  bunen  want  no  attenflon,  and,  ahoTs  d 
Toni  nteniili  nqnira  no  ontdde  daaning  after  vm 
Then  ii  no  onptuMUit  hmU  eren  In  a  tmall  oaUi 
Ha  fnel  Ii  ontainlv  mora  metl;,  bat  jon  leqnb 
"■    ~       iiUilt* — "■'       "-   


In*  of  it.  Tliei»iiU 


I  dnwbMk— ttat  joueaaiK 


two  kattkt  in  ny  canteen.  It  yon  want  a 
have  one  wIQi  a  dnplez  bnmai,  bqinisg  coli 
Imt  I  have  Iodk  uwarded  mitie  altogetlMi 
obIt  make*  the  beat  a  rmdMront  for  all  t 
aM&  within  tIght.-W.  M.  J.  L. 

tS67S0.]— Oampiav  StOTea.—Haring  been  c 
••nnl  cumlng-oat  Irifi  I  itionglT  leoommand 
nod  paraffin  itoTe  aa  the  moat  atl-niand  vatt 
[eitber  BlppiiiciUe'*  01  Wtlgbt  and  Bntlw'i) ;  n 
lutwaaofthalatter  make,  and  for  two  jaandni 
ttfaaadeoagood  lerrioe  at  borne  in  tlwmmiiie 
lAen  fiiet  can  be  ditpeoaad  wlO.  Ou  bat  bl 
bad  tbne  paatogan,  and  a  nnall>nn  W.  and  I 
iqiiaie  itan  Mired  na  Teij  wall;  wealiobad 
van  (mall  iplrit  iton  a*  a  mmmtunemrr.  inch  1 
to  boll  an  eu.  Foz  eompacouai  in  f'^^'ng  fi 
tnniit  It  wooid  be  eanr  to  make  lome  of  the  pai 
and  hcttla  fit  one  Into  the  cthai.  I  nt  a  tinnu 
once  to  make  tar  ma  a,  nnall  "  eaiiins^'  foi  ipiri 
with  pan  ((ot  ^ing),  aancepan,  and  kettle,  tl 
lamp  dttad  mto  the  ketUa,  theaa  Into  laDaepan  wil 
(ntDS-paD  ottteide,  foe  one  penon't  om  ;  bat  tl 
"  kit "  wai  ooTeted  by  a  oonnn.canoeiat,  and  I  hi 
not  modi  pnuitisal  trial  of  it.  1  hope  joo  will  on] 
bave  aa  modi  pleaaote  oat  ol  jou  boating  an 
eampiDK-ont  trip  ai  I  harehad  on  the  thiee  at  foi 
wbl^  ibaTe  taken.—CjMU. 


Oo. 


CMC  bemg  taken  not  to  diaw  t^  tampei.- 

[68783.]- 


£^ 


e  on  the  driTart.  I  trait  Kune  othi 
oanttibnlor  who  bu  teen  tbe  ijitini  at  woik  wi 
alio  replj.— Ixvktia. 

I£67S6.1— Keeluuiloa.— "Dambaok< 
iDUitJf  cleat 


no  difference  whaterer.  HU  qantion  ia— At  what 
loelinationtcUie  barium  moit  the  force  act,  which 
ii  dnsgiag  the  mam  along  the  UtbI  floor,  in  order 
that  ft  ma;  be  tbe  leaet  force  loffieieDt  tor  the 
porpoief  Theaniwnli:  Ther«aired[nalieatl<x>, 
or  angle,  ta  that  whose  tangent  Ii  A,  the  ooetBeieot 
of  MctioD,  or  tbe  ratio  of  tbe  fiiotioo  to  Uie  piea- 
(ore  of  the  nuua  nioied.  To  proTe  thit— Whan  a 
foroe,  F,  ii  palling  at  the  maie  with  an  apwardin- 
slination,  9,  tbeiire»uie  al  the  maa  on  the  floor 
b  iti  weight,  W,  minttt  the  lifting  tendeuar  of  the 
upward -Eelined  P ;  that  ii  W— P  aio.  f.  Bat  the 
resiitanDe  of  the  fiietion  ii  thit  preanie  maltjpliad 
b*  the  cocifloieat  of  friotioa— that  ii  (W-P.  ria. 
dj  rt ;  the  ruirtaoce  ii  aleo  P.  ooa.  9.  Equating 
theee,  a  ellght  tranipodtioD  girei  m  P  (*  am.  e  + 
coa.  m  _Wi(eqaatioaA).  Now  that  P  mar  be 
a  mislaam,  ai  dednd,  i  nn.  6  +  ooi.  9,  mnit  be  a 
maalmnai;  thai^oraltidiSai«&tial(icoa.e  -£a. 
6)  d9,  moat  be  laro ;  whence  k  coa.  S  m  lin.  9,  and 
k  m  tan.  e ;  01  the  leqniisd  angleia  thatwbote  tan. 
ii  Ii.  Now,  exptealng  iln.  6  and  00*.  9  in  teinu  of 
k,  we  eaailr  set  Item  i,  P  -  W  iln.  0.  In  thepro- 
poeadoaae  of  itone  uoilng  oq.|tona,  t  ii  lort  aboat 
-G,  ■■  a  (air  aTeran  Talae;  abd  tbeMoreO,  the 
aula  nqoLnd,  li  ui*  Mtgle  wbon  tan.  f-  '  '  - 
361°  Terr  oeariv;  and  P  tbe  fiooe  re 
Trdn.2M*,o(£l71b.nearir(Wbi^l,0 
wood  OD  atone,  k  would  be  abont  -w,  and  9  aboat 
23°,  and  P  abont  3871b.— DraLmBHiis. 

[66T8T.]-I>rminr  Baa«h  Plnte-aiaM.- U 
lawe  holes  an  itqtuni,  nae  Uls  of  oopper  tabs 
nouhed  on  edge  ana  a  little  floe  emery  and  dL  If 
mBall  holae,  an  ordinary  drill  kept  mout  with  water 
—or,  if  yoa  like  it  better,  turpentine— will  do  the 
work.— Ehab. 

[£6787-1  — IMUlnv  Boorh  PUta-aiMS.— 
Small  holsi  in  plate>alan,Eaagh  orothenrlia, — 
be  drilled  with  a  diUl  M  tbe  ordinaiy  dlami 
ahape,  tempered  In  merour,  and  labrloated  1 
i^ti  of  Inrpantlie  doling  woik.    "* 


QPBKIKB- 

[HTM.]-SU>nBe  Battel  Iw.—^ 
aleotrtoel  ccmnanlanti  tell  ia«  t«>" 
bittnls  with  bsd  platei.  J^'' 


hmat  kindlT  oiplAla  the  Indooiive  setion  < 
betwam  tha  nroiTiiic  dlHi  of  bia  InflnniM* 
Aim  what  Kttoa  Ik  oaciled  on  br  the 
Dentimlidna  rodimd  biiulua._iiTaiUie^tR>i 
bid  if  Dot  b 


utd  tharaloce 

mas  »- 

-w.a.  ---^ 

[««!M.l-Boller  Ouerjr.-I 
a  mnuht-mded  ina  boilar.  Sm.  aavMe. 


end  of  the  In 


oe  reqnked,  ii 
« 1,000).    For 


^bol4r,u>d(h(tK  la  B*«.  AlMlib« 
fn  wonUriTa  ma  tha,diunaler  of  iha  mIc^ 
ba  Isifth  of  lanr  T— B.  Haw. 

[M7»T.1-I*nip  Wlok.— Ii  there  eai*  a  1 
nagmbnitlbla  wick  I    Would  aabertoa  aiia« 


[Wli.J-PIltar.-C.Ln  an 


with    t 

dluiond-tipped  drill  k  praferaUe,  bat  it  ti  an  ez- 

•Mnn  tooL    When  In  Uu  bUm  worklnr  prof  ea- 

I  alwaye  oaed  for  large 

..  ..  copper  tabe  of  the  dia- 

m^er  of  tlie  hole  dadred,  with  the  outer  edge 
bereUed.  When  In  nia  it  baa  to  be  watted  with 
emery  and  water  1  It  most  be  mounted  in  laoh  a 
(albiMi  that  emery  and  water  can  alio  be  pat  In- 
jx.     t^!.  _^i.J^  ;.  n.m  ••«    ■      -  ■>----   '-  -- 


foU  of  «la.  is  MOIt.  T  BIh  ol  flDma,  in 
eoBaCant  flow  of  waler  ii  TCtBlnd  (or  Bts  I 
whidi  Uoie  tha  mpplr  nm«  n"*  a™""  ' 
fewsMntB.    At  fowar  cod  of  flame  the 

orar  on*  third  iha  depth  of  _. — 

br   It  wUe-eemathlng    nllabla    and 

wwitad.    A. 

otUlaedfort 

fWna.l— fluid  for  Ooree- 
ua  mewkat  kind  of  aand  - 


a  depth  of  fla 

^tantLtatla 

If  leqnlred.— BiciwouDM" 
1  for  Ooree — Will  wiae  rai 
lis  w—.  ."^  of  land  to  (LW  (or  ks« 
a,  Ao.  t  BelDg  In  tha  ooantrr,  I  hJTe 
r  of  bnifn*  rirtt  lort ;  bat  thooght, 
la  plaitT^iaiul  aboat,  I  n.lght.wlth  all 


I  there  ii  n 


„ igthaglam.    itie  drllli 

alwayi  dritan  at  a  high  qieed,  with  little  ptaaeaie 


....    Thli  method 
danger  of  crsokiug  tha  glam. 

-' -'-'— n  at  aligh  ^aed,  .. 

— E.  OxATEirannn. 
[S67S8.I— AgarlamerfttkXattarT— The  bloiAi 
are  pKbably  eshaaated,  a^lt  10,  it  wonld  be  better 
to  parehaie  new  onaathaa  attempt  to  tepalt  tte  old 
ones.  Or  the  cstbon  tanninali  may  be  corroded, 
and  10  prerent  the  psmaga  of  the  oarrant.  Sospe 
oft  fite  oorrodoQ  (if  any)  with  a  Sle  or  a  knife.- 


[68801.]— Orgsa.— A  readar  < 
wUlbafbdto  Know  what  ia  I 
vata  that  aould  ba  oMd  tu  hoi 
rowiof  kefiithaf  "    -—•-'    ■ 


I  an  oitanhi 
nd  tha  was 
A,  H.  F. 


[667S9.]— Kllnkerftias'  Bftrometsr.— II  you 
have  not  another  EUDkertnea  baody  to  oompin 
wltb,  yon  may  aet  yoar  inatmment  1^  an  ordinary 
bMomater.  Divide  your  aoale  by  ink  dob  into 
three  tndiee,  28  to  31,  and  Ton  can  eaaOy  get  an 
apixozlmate  poallion.  It  will  not  matter  that  thli 
ii  i^  ezaot,  fiir  the  sraeit  Tahu  of  the  EUDkerfoci 
weather-glM  la  not  it*  ^permanent  leoetd,  bat  the 
fofacaat  enoided  by  the  mdez  change  from  a  known 
poiition  to  another  within  a  eeitain  period  of  Ume. 
The  range  of  the  KUnkerfoea  Ii  mora  eztenaiTe 
than  that  of  the  ordinary  barometer,  10  that  the 
two  mait  not  be  ezpeoted  to  keap  together.— 
J.  a.  0. 


1  the  footplate  of  so  engine, 
tlie  Pari^  Lyoni,  and  Haditatnnei 
itted  wiUi  thii  raake.  It  oartaiDly  leemi 
t  well,  and  I  nnderttood  that  a  go< 
IT  of  inginei  wera  ao  fitted.  If  I  reoolle 
,  one  drawback  waa  that  ao  msoj  pain 
1  attention,  that  parbape  for  that  teaion 
}t  generally  Died.  For  lutanoe,  the  regolab 
hsdto  be  paitly  opened,  I  think,BDdBTal'rBaIaa( 
■o  that  all  waa  drawn  in  Aom  oatiida  the  nnok 
box,  whiJat  the  watar-jat  had  to  be  tamed  01 
Tbaa,  again,  I  reeolleet  that  atone  plaoe  tbe  bcal 
waa  naailj  naaleai.  Aa  the  fall  power  moat  I 
applied,  or  nothing,  ttie  irteele  iBpped 
OB  a  greasy  piece  cxt  road,  that  we  had  to 
the  tender  bnkea.    In  thaae  dayi  of 


UHAHSWESBD    QUBSIBS. 


I«ey  caa/rir  (Ac  tcn<|(I  i/liMr/iUDii 

GOWT.  Surfaaei.  p.  111. 

Mire.  ^jrptluilteopBoaU,  111 

MW)'  fiUnr  Watah,  llA 

Ksas.  0*1  Koglnea.  IIS. 

KI8r.  IV»u-(oatcd  Blidi,lU. 

Win.  Wetchwotli,  lis. 

WnS.  Oeomatilaal  Conice,  IIB- 

MIW.  SotdeHng  Lamp,  Iia. 

taiW.  Oiamma  unuUK,  118. 

aeaOB.  Ekcondur  BattST,  lis. 

MMO.  ObaamtoiT^,  MO. 

MHII.  IdBomoliTeHlitaiT,  100. 

W4e6.  BoUet  Tabs*,  HO. 

M480.  Impan  Ino,  too. 

KOa.  aoLir  £allpaa,  MO. 

Ut9a.  WondaDBeBH.  MO. 

W4SS.  JaakatPaa,* 


pnoi.]— Shnnts.— tdththaihoDU  ~^,  ^ 

&a  diDnta,  aadidica)>]lthiea,aieiii  diMltti 
K.L.1L 

[U80S.1  —  Bleotrleol  Oaloalatio* 
Xeaenreinwita.— 1  hap«  BCt.  Wn«ht,  of  B.B 
will  Mn  ailli  faithtr  iaHalnint  of  Ua  I 
tonniiua.  1  aae  ha  pmiDlm  te  do  thi*  at  tki 
Isttar  oopandt.TuLZXXLV.,  but  I  biTil 
it  lanio.— Ounea. 

[M8».]-Fift«en-LiehtarDrnnmo.-Jl' 
H.  XaTteUndlr  jlw  meitTmaniwni  of  aimaUia 
rinfi,  Hald-migDats.  fto.,  and  qaanlitr  and  ri 
(or  oooitnuitiu  a  dTBaiiw,  dmilai  to  tba  (■ 
prsut  deKrOdnc  la  "  Oon,"  but  to  licht  ool; 
loitMdotSOT  labonldalioliM  toknowna 
wtranamutue  and  flald-Dicneta,  alw  nnat 
and  amsjna  tha  machtoe  will  giTa  at  tha  pi> 
aBdnnmbuoluitnilanipait  will  Ughttoraa 
wiOioirt  heatlBg  r— Blrot  •  ioitt. 

1B«SOB.1-Torrt»elli  Bwomoter.  -  Ca 
lanmr  ma  with  i£a  letteiprcii  uf  Uu  ToR( 
(ogetliai  with  the  leiHetlTe  u nthi  or  kont 
wSkh  aaahTirlalioa^oaldba  placed  I— U.  Bi 

[W8M.]-Fool  Of  I^ensea— Will  aooa  « 
UndlrleUmahowta  and  Uh  lociu  ofanr" 
gliji  ?    Ara  coikakTe  do.,  and  aebromAac,  foi 

Sat  kiadof  caoientll  uaadlsjointhaml-lo 

[MM7.]-Battons  and BattonlloleA- 

to  the  Inventive. -I'M  botian   baa  wa 

lo™Md,»r.dj:iat  plagm  oflK*  ittllafflSrti 


iBivntec.a 
truth  la  UYmwi 

boltoa.  and  till  ' 


ip  tha  hola  with  lh> 
r,  aod  BO  piavant  tbe  ptsaifa  of  the  boi 
__.  remit  to  tha  (eBperia  too  well  known.— 
[6680S.)  —  Alcohol-  —  Can  ,^T_  J**^^ 


lava  u>  nu  ap  uia  noia  wtui  «■ 
Bvaat  tlie  pasaifa  of  theboi 

[6680S.)  —  Alcohol—  C 
kiodly  ^Ta  ma  ■  tDuih  i> 
-liitnra  of  akohoi  -"■'  "•'' 

[KSae.l—Syni 

I  B.T«.-WUI 


lofOi  Arc  IjiKhts.— ' 

abter,  bat  lUn.  nlcrmal  dlunatar,  ajid  U 
K  lUe  and  quastiti  of  wire  for  t.lL.1  n 
la  to  mn  two  an  Luspi.  What  will  be  tk 
bbeoclh  of  eaob  Utht  ?—&.  E.  S. 

(M8lO.:-8tamp  DntT--WiU  llr.  1 
Undlraa^U  an  aooonat  or  pom  raW  pa»4  hr; 
lodoiaad  pald>y  cbeqDa,  iak«al,  wi(h,.iit  aHI 
toBBiAteoaiptairale?    la  it  aheelBtety  naim 


, ilnhricka,iaO. 

tent.    Mlaaral  Coatomi  of  Da^ihlre,  200. 
tUtn.    Belln^  Sorew  Thread,  KO. 
w^Cber  Ua /cmry  P,  ji  to  be  ^>^       AMS8.    Ltntn  llanafketoie,  KW. 


miOUBH  MKOBAino  AMD  WORLD  0>  8000101 1  H>.  I.Oifi. 


JvKB  19,  18S6, 


ENGLISH  UEOHANIO  AND  WOBLD  OF  SdENOE :  No.  1,056. 


SS5 


9 


AND  WOBLD  OF  SCIENOE  AND  ABT. 
FRIDA7,  JUNE  19,  1886. 


GAS  AHD  ITS  APPLICATI0H8. 

THE  meeting  of  the  Qaa  Institute  last 
week,  and  the  action  of  the  Council  of 
the   Parkes  Museum  in  promoting  a  series 
of  exhibitions  of  apparatus  for  utihsing  gas 
in    cooking,    heating,   lighting,    &c.,  both 
afford  evidence  of  the  greater  interest  which 
is  now  taken  in  gas  by  these  immediately 
concerned  in  its  manufacture  and  by  the 
ffeneral  public.    The  success  of  the  electric 
fight,  limited  as  it  may  be  in  this  country, 
ia  still  sufficient  to  teach  gas  managers  that 
there  is  at  least  a  possibility  of  considerable 
development,  and  though  they  know  very 
well  that  they  have  nothing  really  to  fear 
from  the  competition  of    electricity,  it  is 
certain  that  those  interested  in  gas  have  of 
late  years  exhibited   a   little  more  desire 
for   progress  than    could  have   been  dis- 
covered before  the  electric  light  demonstrated 
its  capability  of    becoming    a    formidable 
rival  to  gas  as  the  illuminant  of  the  public 
streets    and  large  buildings.     The  gasmen 
know  now  that  they  are  quite  safe,  so  long 
as  it  is  a  question  of  price ;  but  expense  is 
not  always  a  complete  measure  of  the  demand 
for  an  article,  and  if  electricity  does  cost 
more  than  gas  as  an  illuminating  agent,  it 
possesses  certain  advantages  which  in  many 
oases   will  turn  the    sccde    in   its  favour. 
Alderman  Bailey,   who  welcomed  the  GhM 
Institute  to  Manchester,  told  the  members 
that  he  did  not  care  so  much  for  cheap  gas : 
he  would  prefer  to  pay  more  for  a  better 
article,  and  he  unquestionably  spoke  for  a 
large  number  of  consumers  who  want  the 
best  and  purest  illuminant  that  can  be  pro- 
Tided.  The  question,  however,  is,  Can  gas  be 
materially  improved  as  an  illuminating  agent 
at  a  moderate  increase  in  price  P — and  the 
answer  may  be  found  in  the  address  of  the 
premdent,  Mr.  T.  Newbigging,  C.E.,  who 
intimated  clearly  that  managers  were  look- 
ing to  the  application  of  gas  for  cooking, 
heating,  and  motive  power  for  their  future 
triom^s.    He  knows  that,  as  an  illuminat- 
ing agent,  gas  has  nearly  reached  its  possible 
perfection — that  very  little  more  can  be  done 
to  improve  its  light- giving  power,  while  a 
wider   field    of    usefulness    is   at    present 
comparatively       unworked.      As     it     is, 
the  Manchester  gas   is    superior   to    that 
■applied    to     London,      for     it    has    an 
average       illuminating       power      of      20 
candles,   and  there  is  no  ''company**  to 
adulterate  it  with  the  view  of  annoying  con- 
sumers.    GhM  of  higher  illuminating  power 
can  scarcely  be  wanted,  so  that  it  would 
appear  Alderman  Bailey  is  not  satisfied  with 
the  purity  of  the  illuminating  agent  sup- 
plied to  him,  and  would  be  glad  to  pay  more 
money  to  have  bis  gas  entirely  free  from 
sulphur.     It  must  be  confessed  that  there  is 
zoom  for  improvement  in  that  direction,  for 
even  in  the  metropolis  the  gas  frequently 
contains  13  grains  of  sulphur  per  100  cubic 
feet.     It  is  true  that  the  limit  allowed  by 
Act  of  Parliament  is  22  grains  per  100  feet, 
and  4  grains  of  ammonia  in  the  same  quan- 
tity.    It  is  well  known  that  the  manager  is 
anxious  to  get  all  the  ammonia  possible  out 
of  his  gas,  and  as  a  matter  of  fact  in  Lou- 
den he  does  not  leave  so  much  as  half  a 
grain  in  100  cubic  feet.     It  would  be  unfair 
to  say  that  manufacturers  of  gas  are  not  so 
anxious  about  eliminating  sulphur,  which  is 
valueless,  as  they  are  in  seizing  ammonia ; 
bat   admitting  Uie   difficulty  of   entirely 
poxifyiDff  the  gas  from  snlphnr,  we  mi^bt 
iurlj  auc  for  Kimeihnur  lea  ^ta\  18  Amna 
100  feet.     v«  H 


as   regards   the  developments  which  may 
yet  take  place  in  easworks  **  ;  but  that  was 
in  connection  with  coal-tar  products,  and 
the  probable  increase  in  the    quantity  of 
ammonia  seized  and  converted  into  liquor — 
viz.,   instead    of  only  301b.  of  sulphate  of 
ammonia   per    ton    of  coal,  the  president 
looks  forward  to  7olb.  and  95lb.  of  sulphate. 
To  obtain  that,  much  of  the  coke  must  be 
utilised,  unless  some  cheaper  means  of  pro- 
ducing hydrogen  than  by  the  decomposi- 
tion of  steam  is  discovered.    Most  persons 
will  be  surprised  to  learn,  from  the  carefully 
prepared  returns  forwarded  to  the  president 
of  the  Gas  Institute,  that  only  about  6  per 
cent,  of  the  total  product  of  the  gasworks 
of  the  United  Kingdom   is  used    for  pur- 
poses other  than  lighting,  though,  making  a 
select  list  of  those  districts  where  special 
efforts  are  employed  to  induce  the  public  to 
utilise  gas  for  heating  and  cookmg    pur- 
poses, the  proportion  rises  to  14  per  cent. 
The  town  of  Northampton,  it  appears,  has 
taken  the  lead  in  utilisiig  sas  for  heating 
and  other  purposes  connected  with  the  arts, 
tor  out  of  a  total  consumption  of  215  mil- 
lion feet,  90  million  are  used  for  purposes 
othfr  than  lighting — viz.,  in  250  gas-fires, 
2,700  cooking  and  boiling  apparatus,   400 
small  stoves  used  by  shoemakers  for  heating 
finishing      tools,      and     40      gas-engines. 
Mr.    Newbigging    is    not    sanguine    that 
the    gas  -  engine    will     eventually     sup- 
plant the  steam-engine;  but  he  evidently 
does  look  forward  to  the  time  when  a  more 
extended  use  of  gas  will  solve  the  smoke 
problem,  or  at  least  reduce  the  nuisance 
within  the  limits  of  toleration.    There  is  no 
reason  why  coal  should  be  used  on  furnace 
fires  when  coke  would  do  at  least  as  well, 
and  the  gas  makers  would  be  glad  to  ex- 
tract the  gas,  the  tar,  and  the  ammonia, 
and  provide  work  for  their  plant  which,  at 
certain  seasons  of  the  year,  is  necessarily 
idle  for  many  hours  out  of  the  twenty-four. 
At  the  Colne  Yale  Works,  Longwood,  near 
Huddersfield,   the  much-needed  reform  is 
being  carried  out  on  a  small  scale,  and  it  is 
found  that  the  coke  from  a  ton  of  bituminous 
coal  will  do  as  much  work  in  the  furnace  of 
a  Lancashire  boiler  as  the  ton  of  coal  would 
have  done :    if  the  grate  is  specially  con- 
structed for  burning  coke  the  latter  will  do 
15  per  cent,  more  than  the  coal.     Those 
statements  are  made  on  the  authority  of  the 
manager  of  the  works,  and  it  is  obvious  that 
if  the  coke  obtained  from  a  ton  of  coal  will 
do  the  work  of  the  coal  itself  imder  a  steam 
boiler,  then  the  gas,  and  the  tar,  and  the 
ammonia  are  so  much  valuable  materials 
wilfully  wasted.     We  are  not  prepared  to 
accept  the  statements  as  data  to  oe  relied 
upon  in  all  conditions;  but  it  is  easy  to 
understand  that  if  the  coal  now  sent  up  the 
Loudon  chimneys  were  to  be  taken  to  the 
gasworks  first,  and  then  distributed  as  gas 
and  coke,   it    would  be  equally  beneficial 
both  to  the  pockets  and  the  lungs  of  the 
residents.    The  president  of  the  Gas  Insti- 
tute denies  that  the  recent  advent  of  the 
electric  light  has  had  the  effect  of  infusing 
new  life  into  the  action  of  the  g/ts  authori- 
ties of  the  kingdom ;  but   he  acknowledges 
that  the  introduction  of  the  electric  light 
has  led  to  a  demand  on  the  part  of  the 
public  for  more  light.     We  are  not  con- 
cerned tu  split  this  difference :  the  important 
fact  is  that  the  gasmen  have  now  an  oppor- 
tunity of  showing  what  they  can  do,  and  if 
they  were  at  once  to  boldly  demand  liberty 
to  put   down  another   series  of  mains,  in 
order  to  supply  cheap  heating  gas,   they 
would,  wo  believe,  meet  with  little  opposi- 
tion.    Mr.  Frederick  Siemens  has  taken  up 
this  idea  of  his  more  distinguished  brother, 
the    late  Sir  W.   Siemens,   and  while  en- 
deavouring to  introduce  his  new  regenera- 
tive saslight  apparatus,  whioh^  is  designed 
ribute  the  light  while  oonoealing  it 
■t  vision,  is  not  nnmfaidfnl  of  the 
lor 


purposes.      In  this  latter  connection  no  one 
has  done  more  than  Mr.  Fletcher,  of  War- 
rington, whose  ingenious  contrivances  are 
highly  esteemed  by  all  who  have  tried  them. 
There  seems  no  reason  why,  with  gas  as  the 
mediimi,  we  should  not  obtain  heat  and  light 
at  the  same  time  imder  suitable  conditions, 
and  it  is  certain  that  as  soon  as  the  demand 
arises  there  are  plenty  of  inventors  readv  to 
supply  it.    If  Mr.  F.  Siemens'  stove  and  his 
burner  are  really  all  that  is  claimed,  they 
will  go  a  long  way  to  meet  the  wants  of  the 
public,  especially  as  his  lamp  is  also  a  ven- 
tilating asent,  and  the  stove  is  more  eco- 
nomical Uian  the  open  coal  fire,  which  is 
decidedly  wasteful,   but  to  English  people 
very  cheering.     It  must  not  be  forgotten 
that  the  larger  the  quantity  of  gas  produced 
by  any  given  plant,  the  cheaper  the  rate  at 
which  it  can  be  supplied,  and  it  also  follows 
that  if  gas  companies  can  themselves  utilise 
all  the  products  of  their  distillation  of  coal 
the  greater  the   advantage  to  the  public. 
For  instance,  Mr.  J.  Hep  worth,  of  Carlisle, 
suggests  that  gas  companies  should  make 
sulphuric  acid  in  their  works  and  use  it  for 
couverting  the  ammoniacal  liquor  into  sul- 
phate of  ammonia.   The  spent  oxide  of  iron, 
when  discarded  from  the  gasworks,  contains 
on    the  average    60  per  cent,  of  sulphur, 
and   there   is    no    doubt    that   it   could 
be     more    economically    utilised    in     situ 
than  in  distant  works.     There  is  a  tendency 
amongst  gas  companies  to  thoroughly  ex- 
haust the  coal  on  their  premises,  to  utilise 
every  by-product  which  can  bo  turned  to 
account,  and  to  discard  only  the  rubbish — 
rubbish  because  no  use  has  yet  been  found 
for  it ;  and  there  seems  no  reason  why,  as 
manufacturers,  they  should  not  get  all  that 
is  possible  out  of  the  crude  material  they 
import.    The  utilisation  of  gas  for  motive- 
power  purposes  has  recently  met  with  a 
serious  check,  for  it  has  been  demonstrated 
that  a  gas  suitable  for  exploding  in  engines 
can  be  more  cheaply  made  by  decomposing 
steam ;  and  though  for  convenience  smBiL 
power-users  will  still  employ  the  gas  sup- 
plied for  illuminating  purposes,  with  the 
increase  in  the  number  of  gas-engines,  there 
will  not  be  a  proportionate  increase  in  the 
consumption  of  coal-gas,  for  those  who  have 
sufficient  space  will  erect  the  Dowson,  the 
Wilson,  or  the  Strong  apparatus  for  pro- 
ducing a  mixture  of    hydrogen  and  car- 
bonic oxide    by   passing    steam   through 
incandescent     coke.       We     have    already 
described  the  Dowson  process,  which  yieldls 
a  suitable  gas  at  the  rate  of  about  3d.  per 
1,000  cubic  feet.     A  larger  quantity  of  that 
is  required  than  is  the  case  with  coal-gas  ; 
but  an  expenditure  of  about  Is.  enables  the 
same  quantity  of  work  to  bo  done  as  can  be 
accomplished  with  1,000  cubic  feet  of  the 
richest  coal-gas.    As  a  matter  of  fact  the 
Dowson  gas  gives  one  indicated  horse-power 
for  every  l'2iD.  of  coal,  while  the  best  steam 
engines  require  at  least  l*5lb.,  and  can  do 
with  so  small  a  quantity  only  when  the 
steam  is  passed  through   three  cylinders. 
For  that  reason  gSLS  managers  have  ceased 
to  look  for  any  very  great  demand  from  the 
users  of  power  ;  but  they  are  wisely  turning 
their    attention     to    the    development    of 
cooking  and  heating  applications,  thouffh 
even  in  those  fields  they  have  a  formidable 
opponent  in    the  so-called   **  water  gas," 
which  in  Germany  is  now  made  by  the  aid 
of  refuse  coal,  and  is  utilised  for  illumi- 
nating purposes  by  rendering  wires  and  rods 
of     magnesia    incandescent.      Water- ffas, 
however,  is  not  yet  laid  on  and  supplied 
through  a  service  of  pipes,  and  it  is  doubt- 
ful if  it  ever  will  be,  at  least  in  towns,  for 
the  absence  of  any  smell  is  a  decided  ob- 
jection  to    its  use    for  ordinary  domestic 
Surposes,  on  account   of   the  difficulty  of 
iscovering   any   leakage.    In  the  United 
States  that  danger  is  surmounted  by  car- 
buretting  the  gas  -vvith  petroleum,  which 
not  only  renders  it  iUuniinatin^^  W»  ^iv^ 
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plate  catches  in  the  r»ck  »nd  carrifH  the 
•crew  by  vhich  the  jaw  is  tightened  on  the 
work.  Mr.  BDOwdon,  at  Deroiida-n»d,  8.E., 
exliibit«  a  model  o(  hit  baring,  reccaaing,  and 
apputttns,  which  bM  b«on  used 
liBfaction  in  boriag  the  holes  for 
_  _  1  the   CoR/jniror  and  'he 

Rodnty.  Without  illnstrations  it  a  uselese  to 
attempt  to  dcsrnba  this  apparatua  ;  but  it  may 
be  meDtioned  that  it  contauia  a  special  form  oF 
thfead-cutting  spindle,  with  an  expanding  cutter 
.for  reoeesing  the  bottom  of  a  hole.  An  automatic 
Index  shows  the  operator  the  amount  of  cut  at 
«acli  reTolution,  and  also  when  the  full  thread 
bw  been  completed.  Another  very  interesting 
a:dubit  In  Oroup  X.  is  the  ^eet  ca^  of  Mr.  F. 
Andrew,  of  Botolph-Une,  JL.Q.  Tbeee  are  in- 
tended lor  the  packing  of  fish  and  sundry  other 
articles,  and  ace  made  either  as  auk*  or  whdt 
may  be  termed  cask-crates.  The  stares  are 
•ecured  to  bands  of  hoop  iron,  and  are  forced  into 

C'tion  and  headed  in  a  machine.  \VhBD  they 
]  served  their  purpose  at  casks  they  can  be 
opened  out  into  "  sheets,"  and  thus  occupy  little 
apace  as  retnmed  empties.  By  attaching  the 
■tavee  to  the  iron  bands  at  interrala  a  sort  of 
crate  is  formed.  The  art  of  embOMing  tinware 
is  shown  at  the  slnnd  of  Ur.  W.  Newell,  of  Bir- 
mingham. The  die  it  earned  in  a  chuck,  and  the 
disc  of  tin-plate,  previously  atamped  to  shape,  is 
placed  over  the  die  and  held  by  little  clips.  A 
burnishing  tool  is  then  brought  with  cantiderahle 
pieainre  against  the  tin-pkte,  which  is  at  the 
■una  time  spun  into  shape  and  forced  into  the 
Uaat  of  the  die.  Slessrs.  Mintons,  of  Stoke- 
apon-Trent,  exhibit  their  ^paratus  tor  utilising 
compressed  air  in  the  manufacture  of  pottery,  and 
the  pneumatic  arrangement  for  drawing  off  the 
powdered  fiint  as  it  is  ground  off  the  ohina  biscuit 
ware.  The  ingenious  machinery  for  packing 
tobacco  and  making  cigarettes,  exhibited  by 
Sale*,  PoUard,  and  Co., of  Farringdon-road,  E.G. 


will   I 


:    the 


The 


cigarette  machine  is  Lebli 
automatic  in  its  action,  the  attendant  having  only 
to  supply  the  eodlesa  band  working  in  a  troaen 
with  the  tobacco.  The  paper  is  in  the  form  of  a 
reel  at  the  top  of  the  machine,  is  cut  off  to  the 
required  Irogth,  rolled  up  into  tubes,  and  passed 
down  a  sort  of  step  ladder  until  it  reaches  the 
level  of  the  tiibiicco  trough.  Here  it  Snds  a  por- 
tion of  the  tobacco  cut  oil  from  the  trough,  which 
is  immediately  driven  into  it  by  a  plunger,  and 
the  cigarette  ie  tumbled  o9  into  a  receptacle.  It 
it  staled  that  this  machine  makes  cigarettes  at 
the  rate  of  20,000  a.  day.  Another  automatic 
machine,  which  is  sure  to  attract  groups  of  ad- 
miring visitors,  is  the  paper  haymaking  machine 
exhibited  by  Mr.  Bumited,  of  Hednosford.  In 
this  the  paper  is  cut  from  a  roll,  and 
patted  and  folded  entjrelf  b]r  the  action 
of  mechanical  fingers,  the  bags  being  made 
either  square  or  plain  bottom  as  required, 
and  delivered  in  a  pressed  form  ready  for 
packing.  Visitors  to  this  portion  of  the  ^Jiibi- 
tion  will  not  fxi!  to  inspect  the  piUtomefers, 
Mvetal  of  which  are  sbowu  in  action,  nor  the 
hydraulic  machines  for  riveting  4c.;  but  the 
engineer  or  mechanic  who  stops  to  look  at 
Tweddell's  hydraulic  riveters,  shown  by  Fielding 
and  Piatt,  of  Gloucestnr,  will  be  attracted  by  a 
model  of  a  high-speid  rotary  engine,  which  is 
aln  shown  driving  a  dynamo  tor  electric  Mght- 
Ing.  This  is  the  Fielding  high-speed  engine,  a 
dsvioe  which  fairly  baffles  description.  It  has 
lour  "  cylinders, "  which  are  not  cylinders,  but 
cnreoLar  cavities,  and  it  is  practically  a  universal 
joint  connecting  two  shafts  which  form  an  angle 
of  about  167  degrees.  Two  cylinders  are  mounted 
on  a  chair-coupling  on  each  shaft,  and  the  four 
pistons  are  carried  on  a  gimbal  ring.  The  engine 
Is  compound  in  the  ordinary  sense,  and  is  so 
remarkably  compound  besides  that  nothing  bat 
an  examination  of  the  working  model  which 
Uesars.  Fielding  and  Piatt  have  provided  will 
aerva  to  expLiin  the  action.  The  Davey  "do- 
siwtio  motor,"  or  safety  engine,  is  exhibited  by 
Hathoni,  Duvey,  and  Co.,  of  Leeds,  and  will 
doubtless  attract  tbe  attention  of  those  of  oui 
readers  who  were  interested  in  a  recent  diacut- 
(ion.  The  principle  of  the  engine  ia  the  produc- 
tion of  a  vacuum,  so  that  there  is  no  pressure 
and  no  risk  of  explosion  whatever.  The  exhibitc 
of  Price's  Patent  Candle  Co.  and  of  J.  and  J.  C. 
Field  will  alio  attract  groups  of  the  curious  tc 
witness  the  machines  braiding  the  wicks,  and  Vat 
qMrations  of  the  lathe  employed  to  turn  a  spiral 
a  the  candioi.  Ia  tbii  Group  [XL)  the  chid 
'      """"  'o  the  enginger  and  mecluuuc  ore  ■ 


steam  hammer,  shown  by  Olosaop  and  Stacey,  of 
SbefBeld,  which  is  self-acting,  or  controlled  by 
hand,  and  will  give  a  dead  blow  for  atamping 
purposes,  and  Bubson's  patent  gat  hammer,  ex- 
hibited by  Tangye  Brothers.  The  cylinder  is 
placed  over  the  anvil  as  usual ;  but  it  contains 
two  pistons,  the  upper  one  working  in  the  top 
half  of  the  cylinder  and  having  tbe  duty  of 
charging  the  cylinder  with  a  mixture  of  gas  and 
air.  which  is  drawn  in  between  the  two  pistons 
and  exploded.  The  hammer  is  drawn  back  by 
two  spiral  ttirings  arranged  in  ca-ings  each  tide 
of  the  cylinder,  and  connected  by  chains  to  a 
crotahead  on  the  rod  of  the  lower,  or  hammer, 
piaton.  Once  started,  the  action  is  automatic, 
the  admission  valve  being  operated  b;  a  cam 
motion  from  the  flywheel  (haft.  The  force  of 
the  blows  can  he  regulated  by  increasing  or 
diminishing  the  qnantity  ot  explosive  mixture 
admitted.  Besides  the  gas  hammer,  Messrs. 
langfe  exhibit  a  collection  of  the  various 
machineB  and  appliances  made  by  them,  in- 
sluding  pumps  and  hydraulic  jacks,  electric 
govemort,  and  self-sustaining  blocks.  In 
ceferring  to  the  last-named  device  we  must  men- 
tion the  sheave  blocks  of  SfFalwell  and  Moore,  ot 
Acre-atreet,  Battersea,  which  snatain  the  load 
directly  the  operator  ceases  to  apply  power,  and 
enables  him  to  lower  it  under  pertect  control  by 
simply  pulling  the  releasing  cord.  We  shall  pro- 
bably describe  at  greater  length  these  blocks  and 
boistn.  A  notable  exhibit  in  this  group  is  the 
Worthington  steam-pump,  which  has  recently 
attracted  some  attention  in  this  country.  The 
pump  chambeiB  and  steam  cylinders  are  cast  in 
pairs,  and  placed  in  line  at  opposite  ends  of  the 
frame.  The  cylinders  have  ordinary  slide  valves 
which  are  operated  by  a  vibrating  arm  on  the 
main  rod,  the  arrangements  being  anch  that  the 
valve  ot  one  cylinder  is  shifted  by  the  motion  ot 
the  piston  in  the  other.  In  these  engines  a  large 
ind  direct  vrater-way  is  obtained,  and  tbe  parts 
im  so  readily  acceaaible  that  there  ia  little  delay 
when  any  portion  requires  renewal,  the  parts 
beiug  interchangeable.  Tbe  collection  ot  hydraulic 
machinery  comparee  favourably  with  other  groups 
in  the  exhibition,  as  it  is  fairly  complete  and 
ijontains  examples  from  nearly  all  the  principal 
makers.  A  portion  ot  the  group  will  be  found 
in  the  east  ot  tbe  Queen's-gate  Annexe,  where 
there  are  several  Gre-escapes,  fire-engines,  and 
tundry  other  inventions  having  more  or  less 
connection  with  hydnulio  machines. 


ipparatos  itself  bring  very  small  and  portable. 
Thus,  for  using  this  shatter  for  ver7  rapid  ex- 
posures, the  small  milled-head  sci«w,  ibown  at 
tha  top  ot  the  engraving,  ia  drawn  out  a  little, 
ind  the  large  milled-head  screw  ia  turned  onoe 
round,  untU  it  eticht ;  it  is  then  set  for  rapid 
9xposure,  and  a  single  pressure  ot  the  pneumatic 
l>all  opens  and  closes  tiiB  shutter  in  leaa  than  a 
quarter  ot  a  second.  For  longer  exposures,  the 
jmall  screw  is  turned  in  up  to  its  shoulder,  the 
ihntter  being  again  set  up  by  turning  the  lai^ 
milled  head  until  it  clic:ka.  The  exposure  will 
30W  continue  so  long  as  the  ball  is  pressed  and 
:tose  immediately  on  its  being  released,  so  that 
Lhia  shutter  answers  perfectly  for  instantaneous 
jr  ordinary  work,  opening  and  closing  without 
touching  the  camera  to  cause  vibration — a  truit- 
!ul  source  of  hi uned  outlines.  Thi3  shutter  la 
>ther*isa  especially  constructed  to  avoid  vibia- 
jon,  the  opening  and  doting  being  actnated 
jy  the  revolution  ot  a  single-arm  crank,  the 
irank  pin  moving  in  a  slot  which  it><>,  to  that, 
lowever  rapid  the  motion,  the  shutter  it  held 
Irm  at  all  positions.    Another  feature  ia  that  it 

ri  and  oloa^  from  the  bottom,  thereby  giving 
foreground  of  a  landsoapo  slightly  longer 
ixpoaure  than  the  sky,  which  it  roquirea.  Mr. 
Stanley,  of  Railway  Approach,  London  Bridge, 
B  the  manufacturer. 
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SABOIIAVT'S    PATXRT    SBOF- 
SHUTTEB. 

ONE  of  the  most  remarkable  advances  of 
modem  photography  is  the  production  ot 
highly  sentiti'e  dry  plates,  which  permit,  with 
[lertainty,  moving  life,  forma  and  objecta  only 
dimly  lighted,  to  be  represented  perfectly.  But, 
in  proportion  to  the  aeniitivenest  ot  the  plates, 
the  difliculty  in  timing  the  exposure  becomes 


almost  entirely  dependi 
appears  to  be  met  in  the  drop- 
shutter  invented  by  Mr.  W.  L.  Sargeant,  ol 
which  the  above  is  an  illustration,  which  has  tht 
niecial  merit  of  bemg  quite  under  the  control  ol 
lAe  operator,  so  that  exposures  ot  a  quarter  of  i 
second  may  be  given,  Or  the  exposure  may  ht 
prolonged  tor  a  minute  or  mora,  with  Uttle 
change  of  the   paiU  ol  tika  aipantut,   tlu 


THB    AXATEUR  W0KE8H07.-VIU. 
^lanlnr  KatfUoM.— Power  Oear  (kh^ihmJ). 

'E  will  now  Snisb  the  special  sabject 
.  .  matter  ot  our  last  article— Uie  appliKition 
if  spur  power  gear  for  driving,  and  afterwards 
laaten  on,  with  as  little  digression  ae  possible,  to 
he  completion  of  the  upper  portion  of  the  hand 
nachine  proper,  reserving,  perhapt,  for  a  final 
chapter  or  two  reference  to  tome  special  piecea  at 
nechanism.  1  had  intended  to  draw  and  dimm- 
lion  unequal  bevel  wheels  with  their  pulleys  and 
>earingt  like  those  shown  on  Fig.  45,  p.  *fi,  for 
ittachment  to  tbe  side  of  thit  bed.  EJuch,tobepi>- 
)erly  detcribed  in  detail,  would  delay  at  another 
irticle,  and  at  a  good  cumber  of  my  readen  will 
>e  wanting  to  tee  the  work  growing,  I  will  let  it 

It  ia  obvious,  on  an  examination  of  the  viewi 
{iveii  in  our  last,  that  the  work  involved  in  the 
ntroductiou  ot  this  spur  driviog-gear  is  almost 
jnough  to  put  it  out  of  the  range  ot  ordinary 
lome  workera.  Hole*  have  to  be  bored  and 
rushed,  aud  these  must  be  done  in  a  boring 
mill,  or  upon  a  lathe  of  9in.  centres,  or  under  a 
Irilling  machine  capable  ot  drilling  Ijin.  in 
liameter.  But  the  intended  possession  of  inch 
1  machine  implies  the  existence  of  power  to 
Irive  it,  and  presumably  also  to  drill  and  bore  it. 

The  modiQcationt  required  in  the  bed  pattern 
ira  theta  :  The  two  brackets  B  and  C,  ahown  in 
b'ig.  IG,  p.  611,  of  Vol.  XL.,  are  removed 
altogether,  and  a  boss  substituted  at  d ;  Figt. 
38,  69,  70,  on  page  250,  tor  the  tappet 
lever.  A  jointed  Maiing,  «  t,  ia  prondsd 
3n  each  side  of  the  lower  portion  of  the  bed 
CFigs:  es,  69,  70,  and  Fig.  HI]  to  reoeiva  tha 
ghatt,  a,  while  bosses  bushed  with  brasa  are  pro- 
vided at/,/  and^  (euhirged  in  Figs.  82,  t<3,  SIJ 
to  carry  the  spindles  e  and  b.  The  angle  bracks^ 
k,  is  widened  to  receive  the  foot  ot  a  amall  bear- 
ing k  (enlarged  in  Tig.  S.'i),  which  takes  tin 
overhaag  ot  the  ipindla  ft,  while  tor  tha  Ovai> 
bang  of  the  pulley  shaft  a,  a  special  caatiag^ 
Fig.  8S,  it  provided  to  rest  upon  the  floor  «t 
other  convenient  support.  The  rib  F  in  Fto. 
I6,p.Gll,iiremovedbBckwardaliii.  (Fig.68,i), 
to  dear  wheel  C,  andtor  IherockiDg-ahaitotlba 
atriking  gear  a  boas  it  added  at  each  tide  of  tha 
bed  at  J  j. 

These  various  boaiea  arc  all  skewered  on,  and 
it  would  be  much  the  better  to  cast  them  all 
solid  and  drill  their  holoa  clean  throng  at  onw. 
But  it  it  is  preferred  to  cut  them  out  to  ttva  ttii* 
labour,  a  round  print  liin.  in  diameter  most  ba 
attached  to  one  tide  only  of  each,  those  prints 
being  all  on  the  outside  of  the  bed.  The  boas  i 
tor  the  striking  lever  need  not  be  printed  at  all, 
because  the  pin  is  not  large.  The  bearings  (f. 
Fig.  81,  will  be  brought  up  to  breadth  by  ^acsi 
fitted  on  the  outnde  ot  the  fillets,  and  thebearin^ 
part  cut  out  in  the  pattern  ilwlt  to  lin.  ssm- 
diameter.  The  extra  taobg  pieoel,  Figt. 68, 69, 
will  be  faatened  on  to  the  bracketing,  and  a 
hollow  put  behind  it  to  stiSen  ib  Tha  pattans 
ot  tha  blankets,  Figa.  86,  BS,  with  thwr  oapi  ita 
sufficiently  dear  from  the  •!   '  ' 
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j  ELEVATIOH  SECTION  AB  pi  <i 

ISFCTION  ELEVATIOM 


NoW|  Maoming  that  we  hava  our  caitiogt,  lbs 
flirt  tlung  ia  to  bore  the  wheels  in  the  lathe. 
Wlim  boiad,  it  ia  alvaya  the  mIst  way  to  try 
tlM  ceatrei  of  «heela  which  baTs  to  work  with 
000  knothar  before  markiog  out  theii  bearing; 
CHotna.  This  ii  cecewary  becaun  unequal 
Timning,  contraction,  and  variable  qualities  of 
awtal  imdnce  Tariation  in  the  aizei  ot  castjnge 
monldad  from  the  >ame  pattern.  A  couple  of 
terth  are  chalked,  and  the  positions  of  the  pitch 
linM  Mntched  on  each  of  these  in  the  particular 
Mir  of  wheela  which  have  to  gear.  The  pit^ih 
IbiM  than  being  brought  to  coincide  with  one 
■noUiw,  the  centres  of  the  pair  are  tramelled  on 
m.  alip  of  wood  driven  into  the  boca  ot  each. 
TDiaM  centres  are  Uusn  transferred  to  the  in- 
tondad  eentrea  of  the  ehatts. 

Now,  in  this  instance  the  only  centre  vhose 
poMtton  ia  ot  importance  is  that  of  the  rack 
jdnkni  ipindle  b,  ao  we  make  that  our  starting 
Hnnt  If  cored  out,  all  the  rough  holes  must  be 
ticidgad  with  a  tlip  ot  wood,  and  the  caps  also 
rnut  he  fitted  into  their  places  in  the  bottom 
besLringt  and  bolted,  and  thtir  holes  bridged 
■oroM.  The  bearing  k,  which  carries  the  over- 
lUB^of  Ipindle  b,  should  be  fitted  and  bolted  to 
fto  iMMtketalao  before  being  bored. 

Whan  all  preparations  are  so  made,  the  two 
oanttw— that  on  the  bearing  k  and  the  one 
OOmiQondiiig  in  the  bed — should  be  marked  in 
VMitibii.  Cimy  a  iquare,  and  scribe  a  line  across 
U0top<rftlie  bed,  ulomb  over  the  cored  holes 
for  ttuw  nok  spindle  centres,  apportioning  to 
wdt  ill  iban  of  any  variation  that  eiista  to  one 
rfdaortlwaUMr  of  the  line.  Square  down  on 
VMlMMof  flwbaBiingB,andKrib«  acroM  on  these 
N^nd  at  ilgiit  angles  with  them,  to  a 
~  1.  ftom  the  top  ot  the  bed.    From 


lfMi,BBdl 
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the  point  of  interaction  at  a  centre  describe 
Ijio.  circle  on  the  boss,  and  one  of  Itin.  diamett 
on  the  bearing,  and  remove  the  beaiing. 

Now  trammelling  the  centres  of  wheela  E  and 
G— about  G)in.,  strike  a  line  from  the  centres  j  uat 
obtained,  cutting  the  spindle  bearioea  ii  and  e. 
Taking  the  centres  ot  wheela  B  and  G — aboni 
ii  and  j'^in.,  set  them  on  the  bearings  of  spindles 
a  end  e,  dividing  the  difterencd  of  inaccuracy  ot 
the  holes  between  the  two  beaiinga.  Fig.  hT,  and 
using  the  square  across  to  maintain  the  Spindles 
puraTlel  with  one  another.  Scribe  IJiD.  circles 
on  the  bottom  bearing,  and  IJin.  on  the  boaa 
bearings.     Centre  pop  all  holes. 

The  neatest  tool  to  employ  for  baring  these 
would  be  a  boring  bar  and  cutters  set  in  a  lathe 
or  boring  mill  :  but  in  the  abaenoe  of  these  ap- 
pliances H  drilling-machine  would  be  naed,  tbe 
bed  faces  and  edges  being  well  tried  with  a  level 
before  beginning  to  drill.  It  would  be  well  to 
take  the  dirt  out  of  the  holes  with  a  common 
drill  in  the  first  place,  fiQishing  with  a  twist- 
dtiUor  a  broach.  The  bushes  (Figs.  S2,  83,  84] 
would  be  castings  made  from  patterns  printed 
tor  coring  out,  and  having  i'„in.  allowance  for 
turning  and  boring.  They  would  be  bored  as 
well  na  turned  before  being  driven  in,  a  block  ot 
hard  wood  being  interposed  between  the  hammer 
id  the  brass  to  prevent  burring  over  of  the  edge. 
Tbe  pulleys  will  properly  be  bored  Srst  while 
lid  in  the  doge  ot  the  face  plate,  and  then  put 
I  an  iron  mandrel  to  be  turned.  Before  turn- 
ing, the  outer  skin  of  the  rim  should  be  taken  oS 
against  the  grindstone.  Tbe  rounding  will  be 
given  with  a  light  teed  imparted  by  the  hand  to 
the  two  slides  ot  the  rest — the  file  removing  the 
tool  marks  afterwards.  It  is  very  postibls 
that  the  pinion  attached  to  the  iletfi»-f<iUB} 


A',  Fig.  78,  page  260,  will  be  out  of  Iziilh 
with  it,  notwithotanding  that  the  pattern  UmU 
is  true,  owing  to  inaccurate  fitting  of  the 
moulding-box  in  which  it  happened  to  tie 
made.  This  should  be  tried  in  the  lathe  before 
boring,  and  if  the  eccentricity  amounts  to  more 
than  .i.in.,  the  casting  should  be  discarded. 
Note  also  that  the  bosses  of  these  pulleja  stand 
out  a  bare  j'gin.  beyond  their  edges,  to  keep  those 
edges  from  actual  contact.  The  only  one  which 
ia  keyed  on  is  A,  a  key  way  filed  in  the  bou  ■  in, 
by  Jin.,  and  a  flat  to  correspond  on  the  shaft, 
will  be  wanted. 

Of  the  three  spindles  a  b  and  c,  a  and  e  will  he 
of  wrought  iron,  and  t  of  steel.  Their  lenaths 
are  :  a  -  2ft.  4in.,  e  -  Ift.,  njin.,  and  3  _ 
1ft.  2}in.  A  collar.  Figs.  U  and  70,  ia  placed 
on  apindle  a,  to  keep  it  steady  in  the  one  direo- 
tion,  the  bearing.  Fig.  8S,  maintaining  it  in  the 
other.  Oil  holea  will  be  drilled  in  all  the  bear- 
ings and  bosses.  Before  the  wheela  are  pot  on 
finally,  the  gpindlea  should  be  tried  throogn  their 
bushes  from  side  to  side,  and  any  tightneei' 
resulting  from  want  ot  parallelism  in  the  bulhea 
should  ba  eased  with  a  scrape  or  a  haU-roond 
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ELECTRO-KOTIVS    ACIIOH     OP  - 
ILLnHIHATBD  SELEHIUN. 

By  Dr.  Wbbneb  Siemehb. 

J  HE  following  is  an  abatraot  of  a  paper  read  I7 
Dr.    Wenier    Siemens    before   the   BaiUa 
Academy  ot  Seiauoas  on  the  Fritti'  ultoinm  oeU, 
rhioh  we  deaoribedonp.  93  In  our  inee  tor  April  S. 
Mr.  ObailssB.  Frttb,  Ot  Naw  yoik,HB!L'<u,w^ 
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Bvmbai  of  thi 
I   not,   lika  n 


than 


lUtu  pnpmd  b;  him.    Theaa 
B,  ooniiit  of  ptnllel  pUtinma 

athio  bodyra  Hlaniam,  but  of 

^nioggneon*  ihtet  of  Hleuiuia,   wbioh  ii 

■pread  upon  »  met&I  pimhi  sod,  after  >  lubieqaant 
baiting— toi  ths  coDTenion  of  the  amoiphoo*  Into 
fByitamns  BelFClnm— is  covered  otft  vilh  a  flea 
gold  Isaf.  Hi.  Fiitta  bu  fouod  ttiat  tbe  gresu 
Egbt  ppnEtrating  thrOQKh  the  gold  laaf  by 
tbe  farther  poauge  tbroagh  tfae  Hlsmum,  in- 
onaiea  its  eUotrical  canductiTitr.  In  fact,  the 
OODduotivity  of  tbe  Hleniuin  plate  between  the  gold 
loaf  and  the  metallic  buo'plate  ii,  by  the 
iUnmlaaticD  of  the  gold  leaf  with  dirmt  ■unllfiht 
falluig  prrpcndisularly  upon  it,  incieued  tn  the 
•Xteut,  ui  uimu  of  tbn  apecinieni  lant  oTer.  ol  from 
SO  to  200  lim?> !  Tae  effect  of  illuminatiun  by 
diffiuad  daylight  ia  also  greater  in  Mr.  Fritta'  Gou- 

0.ie  of  thi:  I'l'tce  Hmt  Diet  to  me  exhibited  abso- 
lately  un  Ffnaitifsncsa  ti  liaht  :but  in  place  ol  that 
It  huatinlh-t' moat  remsTkable  proporty,  namaly, 
tln^  a  galvaii'imctercnunected  dji  between  the  gold 
l^f  and  thu  baw-plate  ahowa  the  eiiateuce  of  an 
tlte'ric  corrent  iu  the  direction  ol  ihe  light-actior 
ttiouah  the  a-tenium,  as  long  as  the  (juld  leaf  ii 
Ulamiaatf'I.  J,  iu  the  beginning,  conjuctured  that 
thil  ciUTCiit  wua  not  laatiug,  but  had  Ihs  cbaractei 
0(  m  p.-ian»itii)ii  ennent,  which  contiiiuoil  oulj 
until  thu  mol'KuIar  modifli:atii>ii  oF  tbe  selenium  bj 
tlM  light  was  completed,  and  a  first  trial  seuuiiHl  t< 
tarn'burAte  foU  Idea.  But  further  ciperinionti 
onnTiocjd  m^  that  thia  8uppo9iti(>u  wu  arroneoua 
In  reilitj,  we  have  here  an  entirely  usw  phviioa 
phennmcnon  todeal  with,  which  is  a^ieatifl^Tally  n1 
tbe  most  (ar-iraohing  impartancr  ("iJKi'On  gri^iilt: 
wi«-iM.A  "/(.«':«•  Tragaote  iil  .'  ") 

Sly  Biperimonta  have  shown  that,  by  tbe  illo' 
miui^tiuii  ol th.'gold  leaf,  a  difTvTDnce  of  poteo'l^il  i: 
aatdblisbed  btiween  it  and  the  base-iilate,  which  is 
to  all  appciirjccQ,  proportional  to  iha  intonsitj  ol 
the  light,  and  which  stands  forth  uuchanifcii  »■ 
long  aa  tbe  illuinination  remaioi  cuiititaDt,  OImcuk 
hsit  ndiilioiii  J'j  not  produee  electro -motive  tatv. 
and  therufora  tbe  mpp^aitian  of  a  tberm  i-eiectrii 

nclud'pd.  Mr.  Fiitta  holde  that  Ibc  liKht  cayt 
penctratitig  iut4  the  selenium  are  trnnsfurmt,i 
oiccc'l;  into  •'lectticalcarrent,  and  tlivrefrnm  Btat.:i 
lb  I  f  net  tl'.at  the  Htnagth  of  the  earrent  is  pri^i^r 
tional  to  'lii  Htrongth  of  the  light.  Th'.^y  Bhiwi'.i 
theiiiaDlTCB  v<  b.t  apcrniiniately  so,  by  the  collati:i 
eipErinieni  s  iu  ths  fallowing  table : — 
le  light  in  I 
MndUa,    t 


mplete,  when  futlj  earned  out  aad  tested  In  all 

ita  variatioBs,  we  may  era  long  ■««  the  photo - 
Witric  plate  competing,  in  high  tffidcnc^  of  eon- 
inion,  witb  tbe  ijynamo  electric  macbme  itself, 
have  also  oacertoiotd  the  oauaea  of  the  frequent 
tcTntinua  inUie  electricalcondaetitityof  aelBuiuin 
ates,  and  tbe  conditions  which  will  prevent  them, 
am  now  able  to  foresee  tbe  general  properties  of 
le  plates,  aod  indeed  to  giro  them  such  of  (he 
rC[)ortiea  aa  I  niiih.  I  can  ciuae  a  plate  to  ahow 
thrr  an  electromotive  action  or  a  higher  con- 
jctivity,  when  exposed  to  h'ght,  ni  to  show  boib 
ropertiBs.  I  can  cause  one  aurfaee  of  a  plate  to 
Ter  a  higher  reaiatance  to  a  current  than  the  other 
KF,  and  ean  determine  beforehand  in  which 
irt  ction  thia  actiuo  shall  be  eihib' 
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Quotient    2S     3'  3'1       2S 

The  ■tr'.Tgth  oi  the  light  was  m?iEured  with 
Bdbmsh'h  pii.'tometec,  that  of  tliu  cnrrcutliytl 
d«fl<«tioui.<>f  a  BFuaUiva  mirror- gal vati 9 mitcr. 

WitiitheffVit  leafoxposed  to  the  light  fri-im  tl^ 
nn^-eastniikpiitioa  i>f  a  cloudlesa  sky,  while  tti 
■anit^i-lf  wai  hiildca  by  ucighbourin^' high  butb 
Inn,  the  tf'Ti'i  nt  mvaiuremunts  in  IiioIuU'ihiu 
ttM«  w«ni  ubt^ined'.— 

fl.87  iu!s  : 

Dafledtiiin  of  the  galvinomatei  — 
190       19J     -209      223      250      2m 

Hour  of  I  xpiffluie— 
1,30  2  2.3D  3  S. 

DeStotioii 

219  ■£!•, 

It  ia  abown  f roRi  the  foregoing  that  Ihe  electn 

■■  '8  t<it:y  of  the  selenium  plate  very  uuiforui' 

itit  11.35  a.m.,  tliBii  tl 

,       uitant  during  two  hour 

and  tltatoaff'r  aeaiu  quite  noifornily  decrpasi 
nntil  ^p.m.    With  regard  to  tbeteasouffby  sumei 

Ulamiuation,  while  others  gmierxta  electrn-mnti' 
font.  Mi.  Fritts  give  no  explanation.  lis  tpeal 
<rf  Hie  aaccTlainty  iu  the  preparation  of  tbe  platt 
Of  whoaa  prop'.ttiea  nothmg  cm  bB  foraie-m,  ai 
gifM  vaiiuos  maiiipulationB  thrcuxb  wbicb  uiue 
Tioeabla  platKa  may  often  be  tuada  useful.  Tberi 
also  still  netijiid  tbOTough  inveatigation,  in  order 
detwoiiM  up'.i-i  what  the  electro- motive  ligh 
MOttm  of  many  ccleiiinm  plates  depends.  Neve 
thalna,  thi<  eilatenen  already  of  even  a  aiiif 
Mlfntam  pUto  bisTlng  the  property  detehbed  it 
fact  n(  tlio  nvateat  Mm—*"-  -' — lo— —     -i-. 
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lu  ralinnr.U-  ol  tbe  Bpoiklug  and  omgi::g  pUti 
eieri'jtd  iu  my  paper  read  befuro  tho  Amofieai! 
.aaociatiou  fnr  tli^  AdTancsmEut  of  Soi^uco  in 
^pteiubcr  last.  Sim'.<  of  the  furegoiiig  wus  Ifnowi 
rng  before  thp  date  of  my  ctjmiuuuioatioii  to  Dr. 
ieuicuH  :  but  jE  is  all  meutianed  bets  in  order  ti 
liow  that  the  priodpal  poiota  are  nireaily  pratt] 
rell  workad  out  and  understood.  For  obviooi 
['asoua  I  do  not  yet  publish  m^  methods;  but  man] 
uiuta  in  the  tictiun  of  selcuium  do  mauuu  whici 
annot  yet  bo  explained  oracoonut^d  for. 
In  explanation  of  the  ahgbt  irngultrity  in  thi 
Rtion  ol  thd  electro- mo tivu  pUto  mBntioued,  i 
hould  be  stated  that  it  bad  not  been  prepared  foi 

.iiothcr  and  entirely  diSererit  property.  Durin; 
lie  dovelupmcut  of  that  properly,  it  had  receivei 
om?of  tbd  muiipuktions  adiipted  for  RiTiii^  th 
Uciio-molive  actios,  and  in  eonsnqu'^nco  thereo 
t  oould  goueruta  a  ali;jhc  current  ou  exjiOiurc  t< 
iKht.  although  uit  with  tho  uiiitormtCy  of  i 
pociully  prepared  •'lectr.i- motive  pUti.  It  Bh:)ali 
.lao  be  noted  thtt  the  "aouth-ouiocn  portion  of. 
kywithoutclbuds"  (direct ninlightbtiiageut  off  u» 
acludeJ)  is  not  a  very  intense  saures  of  illnmiua 
i^n.  Unt  that  fact  will  only  render  m.ir.<  satia 
actory  the  pruot  of  chi:  leality  of  Clic  pheuiimenu 

At  thu  tiuiB  of  sending  bim  tho  aamples  of  m 
^oustruEtioiis,  I  had  nut  a  very  large  uainber  o(th 
electro -niotira  pIsCea,  aud  those  were  in  alnioi 
iiily  u«o  ill  oii>eriiueucs  from  which  I  hoi>wi  t 
luducs  tho  philuaiiphy  of  the  actiou,  a.)  that  tbe 
lould  not  be  spared,  and  1  couteutad  myaalt  wit 
(loititing  out  tbat  this  phtteoonldgcnHrateaeurtet 
iufSi3ient,  at  luaat,  to  demonatrato  ita  pji.watiou  i 
that  property.  After  luiiuK  my  pap-^ra,  duta,  an 
(liatea  under  C'.usidtrjtion  for  rn^aily  a  y^iir,  U 
SiBmeni,  than  whom  there  ig  no  liighKr  or  hitf 
authori^,  has  finally  accorded  the  hoiioar  ot  llr 
liiacovery  to  tne.    Whatever  di^uiita  or  uneittait 

|ilwn(imtDii  adduced  by  other  iiives;j^:ituc»,  tlir: 
^'lu  bn  iMueiu  thia  eiaa,  aiuio  ■[lGbi-iuiui(i..<l>.riii' 
tiou  auil  llti?nu>i-eki:tricutiau,i  are  here  eicl^idi 
from  coudiilentiuD,  and  tbe  pheMomeD>D  ia  he 
uuquestiiiuably  the  iJiract  gouveruun  ot  the  euerj 
1  light  iut9  euouical  energy. 


]8BJ)>  have  ait.cn  been  largely  overcome.  I  have 
di*ooraml  the  coadib'oiu  npoa  which  tbe  elsctto- 
atettrv  Ifgbt-actioB  d»paDi$,  and,  wjtb  more  prtf  ect 
auMat/oTcoattmetiag  tbe  plate*,  I  believe  that  I 
MB  mrrn  bow  aecompiiih  ths  ctmvaruon  ot  Ihe  I 
realer portioa  ol  the  energy  of  light  into  eleotrical 
iwiKT-      If  my  Uteoij  of  Um  actioo  ptovM  to  be 


BILOKAM'S   GEAR    CUTTER. 
'^TIHB  gear  cutting  machius  daviscd  by  Mr.  Hu| 
.L     Bilgram,  whub  in  illastrated  in  tho  anueii 

•  ngraving,  is,  ill  soma  reipeots,  a  noval  depiitu, 
from  practice,  unl  a  radical  cliattge  in  the  mi.>thi 
(i(  applying  priucipks.  Tbe  ciiiliinlty  in  outtii 
tho  tai'ih  1)1  br'vcl  gc:ir,  for  wbii-h  tbii  machine 
Biwcially  ui'Sigiied,  licsiu  thu  fact  tbMtbscurvatu 
I  if  the  tccti'^uh  frriniiad  to  end  is  iiotimitonu.iu 
toola  oinriit  pr.idiirii  altwtl.er  accurate  results 
OUM.  MFi^nra.  Unhnier  Bros .  uf  Fhiiaiielpbi 
s-iiid  OS  tumopiUiieuUrs  of  tbe  ra»:hiue  invent 
liy  a  mcmbFr  of  tlieir  firm,  togetb.'ir  witli  tba  f.. 
Iiiwiag  reiQWta  by  a.T  ABiTicau  contemn  itary. 
^boul<l  bo  mentK^ned  that  Urebmer  Bros,  ba 
feveral  of  tiiojo  ma^biue>i  at  work  cutting  gia 
Thu  principle  ul  the  mnehina  caa,  psrliapa,  \>v  In 
ixptuiuod  as  follows: — It  is  potsiblB  to  uuke  wi 
Hny  systeai  of  iutcrcliangDabln  gears  a  rack  whi 
will  omctly  ifeaiwith  any  wheel  of  thi.  ant.  A 
whte!  that  gvara  correctly  with  this  rack  mu 
therefore,  aliu  gear  comctly  with  any  other  wbi 
of  the  act;  nnd  from  thia  it  follows  tbut  if  a 
number  ot  wheela  ore  made  to  gear  correutly  w: 
..I  rack,  they  must  alio  gear  correctly  with  o 
.  .tiler.  II  the  wbeela  wei«  to  be  made  with  a- 
<  "v  '  irial,  Bay  wax,  the  teeth  could  be  formed 
L  <  L  ly  roUii;g  tlie  blank  into  the  rack,  care  bei 
'  i... .  I  that  tbe  pitch  line  of  the  blank  will  roll 
I  that  of  the  rack  witbuut  slip.  Tiiu  deairable  clei 
'  I  BuoB  can  bn  obtained  by  giving  this  rack  joit  I 
aot.vsrse  of  clearance.  Qears  are,  hovBvar,  mi 
of  material  that  cauoot  be  remo^ai  'bv  ^hq 
aud  the  ptoccaa  must,  tlientora,  be  mo&i&iA.  ' 
teeth  ot  tiia  ntot  minbtbe  miOt  olbaiianBii 
-    ttiMvudi-,  aMtiJ  »■«* 


•  material  oonld  be  cat  away 


a  ia,  in  tact,  the  prooen  by  whioh  thu  g*ar- 

!  awjompliibes  ita  work.  Tbe  cutting  tool 
senta  one  tooth  ot  a  rack,  lartaining  to  an 
Uiangeable  set  of  geara,  and  it  obtaitu  a 
roeatmg  motion  in  tho  manner  ol  a  ahaper 

while  the  blank  reoaivea  a  movement  as 
[h  it  were  rolling  on  ita  pitch  burf,»c«.      in 

geara  tba  tool  repreaentibg  tbe  rtck  tjoUh 
I  cutting,  pa'aea  through  tbe  varyiTE  d.-p- ^  01 
eg;  tbvelore  the  straight  line,  ot  inv-lutB 
tootli,  ia  the  only  available  one  t-.ir  tij.ii  I'u:- 
Tbe  tool,  inatead  of  tunning  pitail.l  with 
itah  line,  must  run  parallel  with  thi- bytl;mot 
pace,  Thia  will  be  more  leadity  uii'l-rsty  J  il 
considored  that  the  rack  of  a.  bev.;!  ffia  a 
ng  else  hut  a  bevel  gear  forming  a  p:tch  a::gla 
"  at  tbe  apei,  or  a  flat,  uitculiraiic  with  ((■-■'Ji 
orginit  from  the  dicuiufercnce  towart,B  the 
e.  The  tool,  hi  cutting,  would  toUow  t!:"-Oa^ 
>f  tbe  teeth  of  thia  imaBiiiarv  plauu  wboH ;  iJjd 
Bvident,  therefore,  that  only  one  sid'i  ol  tta 
orging  apaoe  can  be  formed  ootrcctly  at  o  t.me. 
,a  machine,  tben,  contista  fit  two  irinclpil 
i-the  ahaper,  whioh  hQlds  and  oji  i^iti-  ths 

nnd  what  m«y  bj  cnllud  tho  evolver,  wtwa 
I  and  moves  the  blank.  Iu  Order  tii«l  tba 
It  shall  imitate  (he  nioveaiEnt  of  u  tollin;:  c.-.ne, 
lais  must,  in  the  fiiat  plac?,  b-  movfd  in  the 
ROT  ot  a  conical  p»ndulam.    To   aacjmp.iih 

tho  beating  ol  the  arbor  which  cim'.'S  th« 
k  is  BBcnroa  in  an  inclined  ii'isitiou  batwcen 

uprighta  to  a  aemiciroular  h'>nzjiitil  p.ite, 
&  can  bo  oscill.ited  on  a  verticil  uxia  \aimt, 
UDh  the  apni  o(  tbe  blank.  T.>  omp!.-.-  Ihs 
n^  action,  the  arbor  maiit,  in  the  t^oi^J  l.nM, 
iVB  timnltaneomly  the  pro(>er  r..t,ili  m,  nn.i  thil 
it  U  produced  in  the  micbuii'  by  bavinjj  3 1"W- 


„,  „  „,„„  , jndiog  with  ti.c  piich  .■ 

le  blank)  atUohod  to  the  arbor,  and  h*U  bytwa 
ble  ateel  biuda  stretched  in  opponite  dirjctivm 
I  pravcutiug  this  cone  from  milking  any  ^kX  ■ 
UK  motion  when  the  arbor  rer.;irta  thi-  b^l-rt- 
iloed  conical  BWiHgLng  motion.  Uae  <-;i  c£ 
1  ol  '.bB  two  bands,  of  course,  in  -.i-tiched  to  tlM 
.,  while  the  other  ia  attached  to  Ui'j  fisaieWMk 

alhemalicallj  apflaking,  a  eono  do*»  Pt.t  tet- 
ate  at  the  apex,  but  ia  cilendo;-  heyonl,  anl 

in  tho  apex.  Baaing  on  this  prii-ii.le,  tt* 
Jig  cone  above  described  ia  placed  mi  tb"  aia«ei 

apoi,  onpoBila  that  on  which  tho  b!4!ik  il 
Md,  iu  otd.^t  to  avoid  an  inleiferBUce  w::b  tto 

ha  feed  miKbaalim  tffocta  a  alo-w  i-.tonnitteat 
rcment  of  the  lemi-circular  plate  which  "unforti 
iuclined  atbot,  theieby  pruducinit  a  sloitlyit-'- 
'aiiie '■'■lliug  ol  tho  blank  while  th^  t'ii;.MC.il' 
tool  f5ro.is  ita  way  thiough  tho  i'j..-;il.  Tm 
1  can  !»  tevened  by  the  tuniii:g  of  n  knA 
iieeiigaged  altogsther,  pecmittioit  the  blairkto 


eiigagpi 

Ucd  U\ 


the  01 


ir  the  other  side  hy  i 


with  iWp  •dgot  at  tt 


"hearl'or  carrying  the  blank  can  be  t..'tited  in- 
Kind  tut  o  I  the  tolbng  cone  by  lu.aujul  a  wum 
eel,  worn  aud  index  pbile,  which  ci:ablca  tba 
nk  to  be  piBaented  to  tlie  cuttiu^;  detiHi  a(  p»- 
ly  epjced  diviaiona  corraaponoiug  with  tas 
nberul  tuethof  tba  desired  whKl. 
t  ia  Psceutial  that  the  tool  shotild  be  to  adjoitd 
t  the  lowest  point  of  tho  cutting  (ids  HionW 
ve  exactly  towards  the  apex  ot  the  blink,  lao, 
itdorto  Bdt  the  tool,  a  gauge  ia  proviJil  bv 
ich  the  tool  can  be  adjusted.  AdiEtiiice  livC 
ised  iMtwoen  this  gauge  and  tho  too! ;  th:i  iB'ida 
uitaof  a  high  degree  ol  accuricy,  sinsivina- 
■a  of  distiuiiea  can  readily  l»  dctectud  by  ths 
ich  when  the  eye  ccaaes  to  discern. 
.Vben  a  wh^)«l  is  to  be  cut  out  of  the  s.-iliu,  the 
lisatUmaiijuited  at  adight  diatarico  fnia* 
rect  position  an.l  alter  each  cut  the  fed moum 
Ibe  evoUur  causes  the  blank  to  Bl"wly  r..ll.  an* 
:ws  tbetiiol  tocut  out  tho  stock  luthniauiio 
iwu  in  the  diagram.  All  apicea  are  now  lieatid 
the  miinu  manner  by  U£it'g  tbe  iiiJn  drri*. 
ereupan  ths  to.l  ia  propfrly  a'ijuj;.  JiiTctaaai 
nfor  the  other  «Jo,  each  iidju»tmjutb?iiig  I* 
red  by  a  repetition  ol  the  ptocosj  in  onier  O 
iah  bulb  lid.s  of  the  teeth. 

[n  securiug  tba  bLiuk  to  the  arbor,  grral  uK 
lat  be  exerciiDd  in  placing  ita  apex  Kxscllv  in  tb( 
itrs  ol  the  ovolver,  A  special  device  enaUei  ths 
irator  to  gauce  the  diatsnce  of  tho  audi  of  tha 
th  from  tbe  centre  of  the  evolver,  and,  wbeE> 
>r  thia  distance  agrees  with  that  ealcolatod  fioa 
{drawing,  the  apax  ot  tha  bbuik  ia  in  iti  ngU 

The  inclination  ot  the  arbor  which  bnUa  tt> 
Luk  ia  made  adjuatabla,  lo  aa  to  adajA  it  totta 
i^cA^^a  ^wniel  f^.  Tbia  adjuitnnt  nv 
K,  vxaidAi iii'i  I'l  n'lTiiViii  iiafiiiiif  tha arohK 
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eitde  detinhkble,  in  order  that  it  m&y  be  replueed 
In  iiuch  &1DCB  a^i  coircnponil  iritli  thu  nnBlootthe 
bUiik  to  In  cut ;  bat  u  ths  uumber  ot  cohei  la- 
qnlied  «<iuld  ba  unlimited,  mcoas  bara  bccD  dB> 
Tbed  to  make  a  limited  number  ot  couos  luflice. 

The  t'.ol  cbniiits  ol  A  tcianguIiLr  bu  of  huilcnad 
■tael,  loricinx  &t  Iha  point  m  angle  ot  30",  15°  OD 
each  aide,  ikCd  held  b;  a  tpecial  holder.  By  grind- 
ing, it  cin  be  moTB  ni  leu  truucuted  to  luit  tho 
pltah  ot  tiie  gear  to  be  cut.  By  tbit  lonn  ot  tool  a 
tnaeh  bijihor  dcitrgs  ol  accoraa;  ii  i.lbiiniible  than 
with  toali  haTiuji  cuircd  faces  miide  to  a  m^Rf 
Tbe  proper  up  and  doH-a  and  lidcwsy  ai]juitnii'ii 
iaclTfcted  by  two  ilidei  votkins  at  right  nuelfi, 


a*t     in    the   apiou,   a 
■idea,   in   wliich    it   1 


_    d  operaii  il  by  Krcwi.     _    . ,.  

tbo  t(K>l-hi.!du[  ii  >o  constructed  that  it  also 
tbaaonaid  i lid»  to  the  aiiron,  becuriug  the  m 
atatnlitf .     The  apron  is  Gtted  with  grtat  ce 
box  in  Kbicii  tho  apron  works  if  iuu'J<>  in  pa 
tba  facta  urotuniea  truo  witbthapinholug, .     .     _ 
to  fpt  thew  facet  exactly  at  li^hf  auglua  with  the 
pin.    Tbn   lfttt«r    U    fa*t     ■-    "-    ■ 
nrolTO    in   the   t*o    lidi   . 
taper   Hti   chat   the   wear  may    be 
A  dcTice  f':r  lifting  fha  apron  duiing  the  rctui 
■trote  pitTtuts  tho  dngiting    of  the  tool.      The 
oaoQlatini;  moTsment  of  tte  connecting- rod  ia  r~ 
plDjid  for  this  purpnae,  by  having  a  bir  hingei 
oneendi')  a  clamp  which  can  be   ahiftod  on 

Kpron.  By  a  lifting  ot  the  crank  end  ot  the  c 
Doetiiig-roJ,  the  iDoan  end  ot  this  bar  is  puil 
forward  and  the  apron  ia  lifted.  It  ii  easy  tc  _. 
•djoit  tba  clamp  that  thisliftiog  action  will  occupy 
thatifae  of  the  rstnni  atroke.  The  tool-bar  is 
mmod  by  a  Whitworthqulck-retum motion,  which 
it  BttMbad  dltcctly  to  thn  belt  pulley.  A  double 
•oiutw-ihaft  coDDKted  by  oddb  paUeys  is  em- 
pbjad  to  ohann  tlin  spcad  if  a  ehorter  or  Inngei 
■tlotoitdMind.  Oeancut  on  this  ma£hiiiB  an 
■wrtJBally  Mnearly  perfect  m»  itiipatribla  tofm- 
matBfltmttarfiutt  on  m  pitaar.  For  tbu  reaaan 
*  MMW  jtupwittin  at  tbe  blaaka  it  enentiaJ.  ' 


One  leatore  ot  idTclut«  gearing,  whbh  in  practioB 
in  ottun  truublesome,  can  b<!  tuUy  mut  by  gears  cut 
by  this  machine  in  a  manuer  to  be  detcribrd. 
Wbenovvt  a  pinion  with  a  comparalirdly  small 
uumber  of  tfelh  Rpars  with  a  large  whepl,  th-ra 
is  a  tcadeucy  of  Iha  points  ot  the  teeth  of  tha 
wh«el  to  cut  iiitn  the  flanki  ot  the  pinion.  TUu- 
leaax  recommeuds  thut  the  niimbur  of  teeth  of 
Ihu  rmulTest  guar  of  a  sot  of  iiitsichacgcable 
whci'ls  ghniild  not  be  lower  than  SU.  In  piaclise 
thin  defect  ia,  bowBTCr,  hardly  noticeable  wlitu  the 
number  ot  tfeth  is  not  less  than  20,  but  far  a 
smaller  numb«r  it  becomes  pi-rcrptibla.  In  apur 
yeariug  'hu  diUicnlty  ii  gLUBrally  met  by  giving 
Iha  Iteth  ot  pinions  mora  than  the  thi-Drctical 
loQuding:  but  Uiis  cipedient  is  not  a  put  ci^  cure. 
i>s  may  readily  he  attested  by  the  eiiieiirtira  of 
those  who  have  cut  12-tooth  involute  pinions. 
B'-val  wlieids  b«ii:g  always  mads  in  pairs,  the 
iibove  diHicolty  can  be  overcoma  by  mski'ig  the 
tooth-taee  cf^  the  wheel  sbortar  than  usual, 
<  e.,  by  cutting  it  off  at  that  point  of  the  face-  . 
iovolut?,  whicb.  in  rnnuing,  will  coma  in  ooni 
tuct  with  the  root  ot  the  involute  ot  tha  pinion. : 
By  tha  catrut  to  which  the  faca  of  tha  wheelj 
teath  is  abortenf^d  by  this  messnre,  that  of  tJie' 
pinion  teeth  is  increased,  and  the  flanks  are  made  | 
to  corrcipond.  It  ia  evident  that  where  thiii 
correction  hu  been  applied,  the  pitch  line  oltiM 
pinion  ii  nearer  to  the  bass  ot  the  teeth,  and  Omt 
nf  ihn  wheel  nearer  to  ths  top  than  in  th*  orilbaq' 
practice. 


g  the  fact  that,  onlika  wet  collodion,  th* 
U  itsflt  reduciril.     >'owaith« 


function  of  thfl  filing  b^th  is 
redncrd  bmmidu  and  leave 


,nly   t 


vi-loper  to  llio  fori 


bi-fn  r'Ll-.i"i(i  by  the 
tallic  iH-.T,  itfutlDWi 


upon  several  plates  soon  becomfs  Bu:'l.:irL,'ed  with 
tilvcr.  It  in  one  ot  tha  easiest  oi>"j  .>iuu'  in  the 
whole  realm  ot  chemistry  to  make  ti.:a  mtoratad 
filing  hath  yield  up  every  particlB  ot  >iivpr  thereia 
oontuinid;  andthisbeing-o.it  ia  a  p. -y  Mat  ama- 
teur photogisptieis  should  hewllpmlv  :hrrwaway 
xn  Tuluiblu  ■  solutinu  a.i  a  nsrd-u^i  t.ive  bath. 
We  say  "  amstcun,"  adriaedly,  fr,  ^.i-cf-aaional 
pholoBraphi-rs  are  b-o  much  alivo  -.p  'li:ir  own 
interfats  I"  permit  any  sn.'li  wastp.  i:ich'iftham 
has  his  burrelf,  into  which  every  d-o;  ■.{  (.Id  hypo- 
iiilphite  I'.lutioii,  whether  that  tmi'.  i.KgBlivcsot 
priuls,  ia  thrown,  in  order  to  have  '.'.•-■^  silver  ex- 


!0  fpil"' 


is  thn 


r'  fbr  the 
moilerat* 
'«n  othll 


and  abont  liD.  frum  tha  bottom  itr  ' 
aids  TUt  hole  ia  tben  fitted  wit>:  ■■ 
~  ■  '-M~-  ft  nail  tap,  which 


RECOTEBINQ  SILTEfi  FSOM  tOB 
BATES* 

FEW  photoDiapher*  lAir 
aware  oTtha  laBU  V 


'  in  a  gH'-i-'n  i>r  outside 

Ii^'^mruti'u.'  This  ia 
■mat  of  Ihrf  rfl.'nBive 

ut  iti«B.  I'lto  this  ths 
tuvaai,  Lnd  wLsTiliii. 


>Abild|edfnm«wnM. 


Hi 
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tb»  tnlphnnt  ought  to  be  aikbd  «mi  Im  d«t«tDiIned 
only  bj  viMilment.  AftartlieprasIpitktadMoandi 
•  Uttto,  if  ths  additlan  of  two  oi  thraa  aiopi  of  the 
•alpbunt  a  not  loaii  to  ptodaoe  *.  fattbrn  itmIih- 
tkU,  then  hai  anoagh  bean  added ;  bat  if  ttii 
kdditian  Miuea  fnrthei  blkckiieN,  it  moat  be  oon- 
tfooed  onti]  all  tha  lilTar  a  foand  to  be  eonTaiied 
into  anlpluds.  It  is  adnuble  that  no  more  be 
added  than  tofficei  to  effect  thii  end.  Owing  to 
tha  ilowneu  with  whiah  the  precipitation  takaa 
plaoe,  it  Biaf ,  in  muiy  cases,  ba  expedient  to  bava 
ui  tue  two  lach  jar*  ai  that  deuribed.  After  the 
pncipltatehr-'  —"■'-■' 
the  hole  or  ti 
taut  liqoid  m 


Upon  Nplaoing  the  pluff,  water  may  be  added  t 
truh  the  anlpluda  of  uTTei  which  u  iaeoliible  in 
water.  In  thia  cau  tha  dapoiition  will  take  plaoa 
man  qnicklf  than  before.  HaTins  obtained  the 
Arer  attlphiae  aa  a  dark  pu^  maaa,  the  neit  quan- 
•dtea :  What  ibali  we  do  with  it  f  In  reply :  It 
-can  either  be  plaoed  in  the  handa  of  a  prof  aanonal 
metaUorgiet  or  rednoer,  who  will  moat  wiltingly 
'•ither  pnrehaae  it  at  full  valne  or  fnia  it  into  a 
bntton  of  metallic  uItbt;  or,  aeoondly,  it  can  be 
•OOOTaited  into  nitrate  of  ailTor  by  the  addition  of 
'ditrio  acid  into  which  it  readily  dinolvee ;  or  thirdly. 
It  may  be  mixed  with  a  flnz  compoeed  of  carbonate 
of  loda,  Toa. ;  oaibcmate  of  potaab,  Toe. ;  nitrate  of 
"Potaah,  2oz.  Uixins  thia  with  tha  aUver  in. 
■qnal  preportiona,  i^etDg  in  a  oraoiblt^  and 
**— —        '--  '-  '  *      -'-   ■*-'-i  gifoa  %  Ddtton 

f   lilTer   obtained 

I   not  lafflolently  pare 

aiit  rednoee  the  Bulphide  xary  quidilT.  Hartng 
est  a  hollow  into  a  block  of  wood,  plaoa  it  in  a 
mixture  compoeed  aa  followi:—Salphiir,  two  parte; 
nitre,  four  parta  ;  floe  aawdutt,  two  puta  ;  irilh  an 


d  preportiona. 
I   fining  in  a 


•qoalTolDme  of  ailnT  iolphide.  Apply  a  lighted 
match  to  thia,  and  deflaaration  wHl  take  phue  with 
oeat  rapidi^,  and  at  &e    ~ 


^ — oloae,  in  a  few  aeeonda, 

■Irar  will  1m  (onnd  at  the  bottom  of  the  cavity 
•  beantif  nl  white  lamp  of  ihinlng  metal. 


-THE    BISULFHIDZ    Or    CAKBOH 

sisniFBCiiirs  laup. 

TT1HE  ezperimenta  made  in  Fsrii  with  bianlpbida 
JL  of  oarboo  for  diainfaoting  porpoaea  were  ea 
taOifactorj  that  a  defioa  wa«  oalled  tor  in  which 
the  liqoid  eoold  be  eataly  bomed.  It  la  an  ex- 
trenaty  Tolatile  and  ioffammable  liquid,  and  nnder 


m  without  great  danger  of  aetQ 

jneanaof  a  peculiar  UmpdeviM-  ._, 

r,  any  qnantity  of  tha  biaolphide  can  be  b 


a  peculiar  Umpdeviaed  by  H,  Ckiandi- 
Bar,  any  qaantity  of  tha  bianlphide  can  bf  "■ — ' 
•jmb  perfeot  aatety.    The  lamp  it  made  of 


and  ooa^ti  of  an  eitatior  reesptaole,  A  B  C  D,  in 
which  ia  placed  tha  lamp  I  H^E  F.  Three  bent 
oopper  tnbea,  R  S,  paaa  throngh  the  aide*  of  the 
lamp.  The  cylindrical  tabe,  K  L  M  K,  containiDg 
■  cotton  wick  in  the  apper  part,  reachei  from  the 
month  of  the  lamp  nearly  to  the  bottom.  The 
flame  ia  anrronnded  by  a  oopper  chiouiey,  P  Q, 
The  nethod  of  oparatuiE  ia  aa  followi :— The  lamp 
ia  filled  with  bimlphide  of  carbon  to  abont  the 


^■^j"'^'^  '*  "  "6*"-l>*i  by  the  wiok,  and 
>  ^VDitad at  tho  top  of  tbo  tnb«  a  e.  ii  the 
fj>A/d«tiimMaw»x,iti*nplmMdbj  " 


water,  (o  aa  to  raiee  oi 

u  no  danger  of  air'. . ,- 

entirely  aorronnded  bjy  water,  which  keepcit  cddI, 
and  only  a  Email  portion  at  a  time  ii  brought  in 
lontact  with  the  flame.  In  diaiafeeting  a  room, 
iboDt  one  pound  of  biialphida  ia  alio  wed  to  erery 
thoniand  cnbio  feet.  Any  coloured  matetiala  likely 
to  be  bleached  by  the  gaa  ihoald  hi  remoT"  "-- 
biiolpbide  igoited,  and  the  roomtinhtiy  cloi 
left  for  seTaial  honra.  After  disioleotion,  t: 
ihonld  be  thoroathly  aired  ;  and  care  moat  be  taken 
— '  *-  inhale  the  gas. 


OBSnRVATIONS  ON  THE  FKEPABA- 
TION  OF  MINERAL  AND  BOCK 
.  BECTIONS  FOB  TEE UICBOSCOFB' 

By  John  Ebkest  Adt. 
T\nilINO  the  pant  few  yeari  the  itady  of  the 


u. 


of   n 


reoeived  the  attention  ol  ao  many  able  geologiata 
tbat  microecopiool  miaeraJogr  aod  petrography 
may  now  be  regarded  aa  a  fairly  eatabhshed  meana 
for  the  Identiocalion  and  diagnoeia  of  inorganic 
■pedea.  I  propoae  to  oonSne  mj  remarka  to  the 
preparation  of  hard  anbitauoe*  which  do  not  reqaire 
any  apeolal  previooa  or  after  treatment  to  enable 
them  to  withataDdtheaeahanioal  methodatowbioh 
Omj  are  fabjeoted.  There  are  many  trifiing  detaila 
of  manipulattou,  the  Deslect  or  obaarranoe  of  whidi 
(offloe  to  draw  the  Una  between  failure  and  (ooeeea. 
By  the  term  tailore  I  intend  to  Imply  that  ilorealy 
habit  of  aeourlng  a  thin  fragment  of  a  aeotioa  and 
motmtlDg  it  anyhow,  with  oUogiog  partiela*  of  doat 
and  dirt,  to  which  anch  errora  or  obaerration  aa  a 
detailed  deaciiption  of  roosh  anrfaoea,  mgodtla*, 
■tiin,  Mvltiea  filled  with  nnkoown  prodtMle,  and  a 
Taiie^  of  other  oonflieting  OTldanoea,  are  to  be 

lathe 
taibate 

operation  ia  the  piepantion  of  aeotiooa  ia  to  aeoore 
a  alloe  ol  the  mineral  or  rock.  In  the  fenner  caae 
it  ia  obTiou*  that  for  purpoaea  of  iareetigation  a 
'"-"-  "irieaof  aeotianalplanaiahoaldbeaaleotsd; 
ttar  inatanoe,  eapeoially  in  very  finely- 
rocka,  without  any  natural  or  aaper- 
indoeed  paonltiuritiea,  inch  aa  occur  in  fiaely- 
laminated  examplea,  datea,  •obiata,  &a.,  or  the 
preeenee  of  ■padally  dareloped  and  local  partidea, 
the  plane  of  aeotioa  i«  immateria),  and  a  cbip  taken 
with  a  hanunermay  often  aufflee.  The  redaction 
of  the  aliea  may  t>e  aecompluhed  by  hand,  or  with 
the  aid  of  a  grinding  bench.  In  either  caae  the 
inoceiaea  are  vMentially  the  aame  ;  the  reault  to  be 
aimed  at  ia  a  lectian  ol  the  deeired  thickoeaa,  which 
be  perfwtly  even  and  free  from  snperfioial 
1...     mu.  ^..._:._  ..  ,.. Bpiratlon  muat  of 


general  ioTeatigator,  eapecially  with  high  powera  of 
tbe  mleroaoope ;  aunalo  endomorpha,  oavitiea,  and 
tracea  of  fiuidal  atractaremay  thaabareTealed,  and 
ioferenoea  often  of  great  Importance  dedooed  there- 
from. ThemodeofprapariughardaectianBiabriofly 
aa  foUowa: — Tbe  uiee  or  chip  muat  be  groaad 
abadutely  level  and  perfeotly  amoolh  on  one  aide  ; 
it  ia  not  ueceaaary  to  poliih  tha  face.  The  amooth 
faeette  may  thereafter  ba  firmly  cemented  on  to  a 
aoitable  pieoa  of  gla*',  and  the  other  aide  then 
reduced  nnlil  a  aufficlently  thin  aaction  ia  obtained. 
To  do  tbia  by  hand,  a  taw  aoft  metal  pUtea, 
preferab];  of  pewter,  zinc,  oopper,  or  lap-metal, 
each  about  12in.  aqaare,  and  Jiu.  thick,  three  etiea 
of  emery  powder,  and  one  or  two  Watsr-of-Ayr 
honea,  are  in  reality  all  that  ia  neceaury.  QIau 
plates  are  not  to  be  tolerated,  aince  they  rapidly 
wear  away  irregularly  unleaa  eitrei 
For  tb~  fl"-i   .»»—<■.»<  »'  .....'...i:. 

a  perfeotly  flat  fsoa  npnn  tLe  allce  the  aarface  of 
the  plataa  ahould  be  abghtly  raiaed  at  their  ofotiei 
•0  *a  to  be  Bomewhat  oonTei.  Thia  may  be  pri 
duced  by  heating  the  central  part  over  a  apiriC  or 

Bunaen  Same,  when  the  four '  "" 

will  tend  to  bend  alighUy  don 
deeired  degree  of  couTeiity  to  tbe  upper  grinding 
aurface.  The  plate  may  then  be  flied  upon  - 
aapport  ol  wood  covered  with  a  layer  of  plaater  c 
Fona,  eo  aa  to  prcTsnt  a  ipringing  moliun  durin 
the  proceae  of  grinding.  The  um  of  floor  emer 
will  gecnre  a  tolerably  amooth  Borlaoe,  free  troi 
any  aeiioua  acratchea  or  rouahnsB ;  bat  it  i 
adTiaable  l«  make  oie  of  a  Water'ot-Ajr  honi 
with  a  plentlfal  lupply  of  water,  in  addition,  t 
insure  auocaaa.  uulcad,  tuw  bonea  may  I 
adTuta([eon*ly  employed,  and  their  anrfaoea  are 
to  b«  ipedaUj  prnpand  betoiehand  thoa      *"  - 


flrathona,  about  flln.  long  and  l)in.  in  bnaiWh.fa 
to  b«  mbbed  rapidly  from  end  to  end,  lengUadkallr 
In  one  direction,  upon  a  lerel  alab  of  fine  Mad^nne 
Tbia  wiU  denlop  a  alightly  codtbs  anrfaea  •afon  Ihi 
hooe.  The  aeoond  hone,  of  limilar  pnmcrtmu, 
muat  ba  treated  in  tho  aame  way,  bnt  it  thoBM  ia 
addition  be  further  rubbed  apon  a  alab  of  laa 


arble,  ao  aa  to  aecure  i 
•lightly  convoi.  The  value  of  a  oonvei  grindii 
□r  poluhing  larfaoe  where  tbe  preaaurs  ia  appb 
by  the  hand  haa  long  bean  '  '"  "" 

mechanician  a,  tor  it  ii  upon  t 

Bo-oalled  ongineer'i  flle  la  oo --  — 

neglect  of  thia  item  may  be  traced  tbe  oania  ol 
thoae  iDeqaalitieB  which  reault  in  a  wction  thii^ 
towardstheoentreand  thinattheedgea.  Infastn- 
ing  the  tmoothened  aurfaoe  ol  the  alioe  to  a  piaca 
of  glais,  the  beat  cement  anbetasoe  I  haye  found 
for  the  purpose  is  that  made  of  an  admutoia  d 
Venice  tarpenline  and  orange  thellao.  The  turpn- 
tine  ahould  be  heated  In  a  sand  or  water  bath,  and 
enongh  ahelUe  ought  to  be  added  to  it  to  prodaos 
on  cooling  a  thoroughly  bard  yet  tough  solid  ;il 
may  be  teated  from  tbna  to  time  by  the  remonlcf 
a  email  portion.  Theadrantages  ol  this  canisntaia 
manifold:  it  ia  not  prone  to  imbed  paitidas  (< 
emery  daring  the  proeeaaes  of  grinding,  itsadbeam 
properties  are  exactly  suited  to  the  rsquirementi  of 
the  oaae,  and  it  ia  perfectly  soluble  in  oidinair 
methylated  spirit  By  •arrounding  the  edgta  A 
the  sUoe  with  a  amali  quantity  nf  U>e  cemmt,  the 
brardeia  of  the  latter  will  be  perfectly  protaded. 
The  slioe  ought  to  be  fixed  on  to  the  small  l>e- 
Uminary  aquare  of  glass,  with  the  fastcoisg 
anbatanoe  melted  npon  it  over  a  apirit  or  Bunaa 
flame :  it  shotdd  be  firmly  pressed  upon  the  ^aa 
slip  (which,  by  the  way,  is  all  the  better  for  being 
made  of  the  best  flattened  plate-glass,  about  {ia. 
thick,  and  IJln.  square}  to  tbe  entire  axdosiaa  it 
ait-babblaa.  The  process  of  redaction  nay  k 
carried  on  with  Noa.  60  aud  80-hula  emary  powte, 
ontaiDdaA  apedmena,  >?.  basalta,  &a.,  the  rii> 
faeeomes  banslucent.  Floor  emery  mair  tha  H 
need,  and  the  final  tonnes  ginn  upon  tbe  WbI» 
of-Ayr  hones.  During  the  lattat  stagss^  II* 
specimen  ought  to  be  repeatedly  ezaminad  ^^ 
ttie  micMBoope.  All  that  is  nsoesaary  now  it  to 
remove  the  finished  Section  lion  the  prelimlMq 
slip  of  gUas.  This  may  be  best  accompUshsa  W 
soaking  it  in  a  saucei  fall  of  methylated  s|JA 
The  shoe  ought  to  float  off  of  itaelf  in  the  coniaa  at 
a  tew  hours ;  it  must  not,  on  aBv  account,  be  fcnsl 
off.  After  detachment,  it  should  be  tranlderrad  la 
a  dish  of  clean  spirit  for  an  boor  or  ao,  and  gusit^ 
washed  therein  with  a  fine  camal'a- hair  oc  mUs 
pencil.  From  the  clean  spirit  the  slice  shoald  ta 
removed  by  meana  of  a  apeolal  Utter  (a  fine  bcaA 
or  atout  needle  will  do),  and  plaoed  between  sliia  of 
clean  while  tiaaue  paper,  where  It  will  dry  tfiBj 
and  be  ready  for  monoting.  The  best  monntw 
floid  tor  rock  seoUons  f*  a  filtered  solution 


^vsdte 


Krta  of  Canada  balsam  and  gum  da 
mol.      Hardened     Canada  **'*nTT 

beniol  and  filtered  may  also  be  oaed.  A  drop  it 
the  aotutlon  ought  to  be  plaoed  upon  a  ■•■ 
warmed  slip  of  gtass,  ihe  sastioB  pUeed  (feaeaB, 
oareied  with  anoUiat  drop,  and  latd  aaUe  fa  aberf 
10  or  12  houra  in  a  dust-proof  b^  oc  Badsra  ill 
jam.  '^AywpwmltathemafllMa  ta«—— 


A*' 


tn^  (»(&  <A^ 


XNGLISa  mOHANIO  Un>  WOBLD  OF  SOIEIiaE;  No    I.OM. 


wmusa  tmmAtao  and  wobui  or  bohiriii  ho.  i,m(. 


INGUSH  HEOHAinO  AND  WORLD  OT  SCIZNOK:  Ho    l,OS«. 


rt  Smigntion :  "  Wbkt  I  nj  about  Hcnl 

Ifate  'us.    It'i  DO  hm  k  mui  k  hamigist 

be'i  got  toti  of  iDOtw; :  mud  if  ha  Am  sot  loti  of 

■DODCT,  wot  do«i  ha  want  to  IgiTg'HingTaud  tX  all 

....  .li    SafBiy  tbli  1«  icuoiilj  »  oariMton  ~*  "- 


Imlmtloiifi    tlDdlyanstcamswltlL  innloaUa  binti  andns-     >a(ik  tiandi  llmi:   "gKenU  j^Siom-^  ""^ 
igistui' iiulaN    MtiuDt,  and  balnad  DM  OTO  maoT  diffionltlM  with     larch  21,  187S."      And   tta  SI  I^oob;   "la* 


■TBimiBiit*  (F)  of  TOui  oorTa^p(u>daDt. 
SinoeMr.  Bird  (n-pW  6  "  " 


.   .  i,  p.306)f(JI»togf« 

ao;  »fsrsDM  to  tha  lattar  oi  lattan  of  luuia  on 
which  he  i«  >o  KTiia,  I  rathar  fail  to  follow  him, 
tha  more  tapednllj  u  Ido  not  lanuunber  oomment- 
iDf[  DO  IhaAoienunmiaUMot  the  word  "around." 
At  an;  rate,  that  word  ia  a  aolsdnn  in  more  than 
ODa  of  bii  quotalioDB  from  Eagliah  wiitan.  "  Ha 
will  then  perceife  aboie  and  around  him  a  Tait 
conca>n  hemiaphatical  Tanlt";  and  "  Agendai  at 
work  aiDDnd  ui,"  an  paifeotljr  pDie  and  Rood 
Eugliah :  while,  on  Iha  other  baud,  "  raToiring 
around  tha  ton,"  and  "the  eqnatoieal  teleaeo[ia 
toning  aronod  ita  polac  aiii,"  are  aitremaly  «n- 
giaoatul,  if  not  abolutel;  angrammaticil,  fonniof 
izpnuion.  lleaidea,  tvo  wTongi  du  not  maka  ona 
ri^t.  Finally,  inBipnBiiiD|[iu]>  giatitDda  to  Mr. 
Bud  for  hij  kind  adrioa  Us  "readBogliih  worka 

imia  my  belief  that  I  am  familiar  with  the  ooDlanti 
of  aTcry  one  worth;  of  pcrnaal  that  haa  been  pnb- 
lidiad  in  this  Hmntry  (to  lay  nothing  of  New- 
oomh'i,  Holden'g,  CbauTenet'a,  Lsomia'a  booki, 
fto.),  and  that  if  ;out  cotrcapoudent  will  taTonr 
ma  wilb  the  name  of  one  tbat  I  hare  not  read,  I 
will  addreai  mvielf  to  Itt  pemial  atiaigbtwar. 

iDTt^jto"  H.  A."[qoBry66774,p.  311),  tba 
MtHuntuH  viMxbili  of  a  6m.  objent-glaaa  Ii  Arge- 
landar'a  12'7  magnitade  (Lhii  liaa  between  Smjth'i 
IGthandlSth  nun),  and  it*  tbeoietlc«l  aepanting 

fflwar(or*palIot  rqnalataraeaohof  tha  Clh  mag., 
O-Sr.  lowing  Ihia,  m;  quariit  can  aelect  abjecta 
foibliiuatt  from  "CelaatuQ  Objacia  tor  Common 
Talewopaa,"  ai  teati  for  Ua  laatrument.  In  avaiy 
MM  in  whidi  tha  object  giren  in  Webb  appeaia  in 
"  Bedford  Catalogue,  "Smyth'a  miknitudea, 
"■"       "  213.     "H.   '  " 


(hick  could  not  well  be  inaerted 

3bjectB  for  Ccmmon  Teleaoopaa  "  —  olbenriie  it 
>Duld  have  pioTcd  a  oumberanme  volume  indeed. 
Uthongh  his  time  wai  much  taken  up  with  attend- 


1  largely  acaltered  pariah. 

In  Saptambrr  laat  ha  loii  nu  oeaiwue,  wucae 
lamlae  he  announced  to   me  in  a  moit  iJtecting 
etter,  too  aacied  to  touch  on  here,  and  her  death, 
io  doubt,  baalened  the  departure  of  the  lOTingand     iea  In  the 
nnlla  api-"'  -"   —  — '^-   ^-' ' '■-'   - 


larch  22,  1878." — 

range— G  maK.—Uarcfa  13,  187S."  I  thiaktW 
liicTapancr  oonoaming  the  fint-nuDed  object  ia 
uroUbly  due  to  one  ot  two  oanaaa-eithMto^par- 
onal  DoloQT  ennatioD  *'  on  the  part  of  Sduudt 
and  It  cannot  be  dented  that  tbn  oalatantadob- 
arvBT  bad  a  partiality,  like  Sir  W.  Heraebal,  Icr 
■d  tinta),  or  to  a  real  oWe*  in  the  oolou  of  Iha 
tar  itaelf,  and  tbii,  deepita  ita  •eeDins  immb- 
.bility,  I  amalmMt  oouTincad  doea  oi 


9  who  had  nearly  reached 


of  life 


.     .'  Lym    (tor  the  atan  iHtweau  the    two    nutitandine  ■pectmm 

pair*)  ;  tha  nebnta  67  M.  Ioteb,  for  ataia  on  pre-    were  put  aCgl "    '    ' ' 
Mdingedge,   and  for  nne  following  it.    None  of        Howeier,  t 
tlieie  (lave  perhap*    110    Hentalii)    are    aclujly 
nnudal  teat* ;  but  it  requirea  a  good  objeot-glan  to 


throughout  tAe  world, 
uid  the  Toid  will  not  eaaily  ba  fiUed.  On  whom 
irJIlbCi  mantle  fall  F 

Mr.  D.  Booth  (letter  14314,  p.  301)  raten  to  a 
rary  large  auuapot  obaervad  on  May  26,  and  the 
;»rtion  be  detonbaa  aa  the  "nunleoi"  iieridently 
■hat  i<  known  as  the  nmbra,  or  Dawea'  "  cloudy 
itialum,"  in  which  the  late  Mr.  DaWM  detected 
I  black  spot,  or  nucleus  proprr,  uiiug  hia  imprond 
lyepieoa  (Tide  Monlhlif  A'olica  R.A.S..  Vol.  XII. 
p.  160).  Tha  annipot  mentioued  by  Mr.  Booth  is 
tirobablr  the  one  I  ubeerved  on  May  31,  when  past 
the  ann's  central  meridian.  It  wai  divided  by  one 
}t  the  well-known  "  bridgaa,"  and  it  was  iatereat- 
ing  to  ma  as  being  one  of  tbe  few  spoti  in  which  1 
bave  seeu  the  black  nocleos  with  the  ordinary 
Sodgson  priim  eyepiece.  I  remarked  that  the 
suclei  ware  not  oeutral  iu  tbe  umbis,  but  were  on 
tha  (.  p.  sides,  and  were  qoile  black,  whilst  tha 
smbree  were  In  comparison  citb  tbe  bright  photo- 
ipbere,  like  tbe  erape-riog  of  Satum  rebLtive  to  tha 
bright  ring.  I  did  not  notice  any  oolour  in  tbe 
ombiiB  :  bat  the  violet  tinge  meutjooed  by  Mr, 
tbe  2eth  might  be  eansed  by  the 

andine  spectrum  of  the  e.g.,  or  if  the  image 

put  sGghUj  iniide  o(  tocuc. 

•"- ibserrajions  On  record  of  lbs 


it  la  very  tunoh  to  be  hoped  that  Mr.  Christie 
wOl  otttain  the  necessary  funds  from  tbe  Oovem- 
ment  for  tba  oonstnotion  of  tbe23in.  achromatic, 
Ontha  naedtoi  which  be  inaiated  at  the  ciuclualou 
of  hia  report  at  the  recent  Oreeuwiob  Vuitation 
(wA  p.  Hie).  Albeit  the  National  eipendituia  haa 
raOBDUT  "  advancad  by  leaps  and  bcuuda,"  when 
on*  raUeots  how  irickedly  money  has  been  wasted 
for  the  beueat  of  tbe  ring  at  South  Kenaiugton,  it 
doss  seem  aa  thouiih  £3,600  mis ht  well  and  legiti- 
mfttalyba  devoted  to  tbe  provision  of  an  Inatm. 
mant  worthy  of  tha  Bojal  ObKrvatory,  and  which 
would  nartainly  ba  employad  for  the  purpose  of 
•dvandog  astrooomioal  •danoe,  and  not  merely 
tiie  iutereata  <rf  any  person  or  penoni.  In  a  caae 
of  this  sort,  it  doee  behove  England  to  be  on  an 
•quality  with  other  uationi  in  her  inatiumenUl 
applianoea,  and  I  tmtt  to  hear  soon  that  the  aug- 
geation  of  the  Aatronomer  Boyal  has  been  acceded 


Belfast,  June  B.  laaae  W.  Wud. 

SOTBS  OB  SOMB  BSD  STABS. 

[24367-]— Ix  letter  24339  (p.  822)  the  Ba*.  T.  E- 
Eapin  idirecia  attention  to  certain  red  stars  from 
Bimiinxham**  catalogue.  As  I  happen  to  haT* 
alio  obMTTed  some  of  these  object*  during  tbe  past 
Kuon  with  my  lUin.  Calver,  my  notes  may  be  of 
Intaraat  for  puipoaes  of  oompariscn. 

B.  136  Gem.    Buddy  orange.    Manh  1,  1816. 

B.  148Aur.     Orange-red,  very  flue  colour.    Jan. 


24,1 


1. 166  Mon.    Beally  fiaa  oolour,  nearly  crimaon. 


;    colour.     April  11.  I 


if  pbeuomena  of  Jupiter's  aatellitaa  being 
u  ■■  oconrring  some  ou  one  day  and  some  on 
next.  I  wonder  wbetbu  Mr.  Hopkins  ever 
■d  of  a  solar  eclipae  beginning  before  noou  and 
bins  after  it;  andif  to-emtjloyiDg  the  preaent 

alday  of  the  N^aulicttlAlmanac-ho<i  he 

uroposu  to  (uimonnt  tbia  ideulical  difficulty  then  F 
BefeniuB  again  to  your  Keport  ou  p.  319, 1  woold 
■ak  Mr.  Hopkins  to  read,  mark,  learu,  aud  inwardly 
digeat  what  is  there  said  on  tbiaaubject.  "The 
•hanae  fkom  aatrouomical  to  civil  reckouing  has 
also  Mea  made  id  all  the  inttmal  work  of  the 
Obaarratoty.and  baa  been  carried  out  without  any 
difficulty,"  ic 

In  reply  to  "J.  H.  T."  (query  G6816.  p.  333),  ] 
know  <rf  no  later  or  better  table*  of  Vena*  thai 
those  of  La  Terrier. 
AVellow  of  the  BoykI  AatronomlMl  Boolety . 


le  Boyal  Astronomical  Society,"  it  wai 

with  feeling*  of  profound  grief  I  read  the  para 
graph  beginning  yonr  "  Scientific  News  "  (p.  276] 
anuoimcing  tha  death  of  the  Bev.    Prebendary 

A*  I  happen  to  ba  ona  of  those  mentioned  bi 
your  aorrespondent,  "  who  feel  that  in  Mr.  Webt 
they  have  loat  a  personal  friand,  albeit  they  may 
never  in  this  life  have  seen  bis  faee,"  I  may  hi 
allowed  to  add  a  few  words  about  our  departec 
friend,  having  aujoyad  bli  oouSdenca  during  a  cor- 
icfpondence  of  nearly  14  years,  and  I  looked  or 
myself  ••  a  humble  pupil  of  his  in  observationa 
utronomy,  for  In  mj  ewUet  begioninga  he  moal 


Orange-red,  about  't  mag.    April 


B.  468  Lyr.  Fale  red,  about  8^  mag.,  pool 
oolour  whBD  compared  with  tbe  piaviou*  object. 
May  10, 1SS6. 

In  addition  to  tba  foregoing,  bare  are  a  few  oth'n 
iu  which  I  have  found  tba  oo'oure  good.  The 
position*  are  taken  from  Birmingham'*  eatalogua, 


81  mag. 

B.  \20  Tanri.  6b.  37ai-  63*.  :  +  24"  22  0'.  Jan 
10,  1B86.    Fme  colour,  like  a  bit  of  li*e  coal ;  aboui 

B.  121  Tauri.  6h.  38m.  30..  ;  +  20=  38'1'.  Jan 
ID,  18S.i.     Fine  orange-red.  pretty  Kiiod  colour. 

B  123  Aui.  6h.  IDin.  26i.  :  +  30°  34  b'.  Jan 
U.  21,  n»f>    Firry  red  ;  eximited  B  mae. 

tB  228Leoa.  9b.  41m.  7b.  :  +  11°  60  2'.  Marcl 
16,  IBS6.     Fury  red,  aplendid  object ;  aboot  B  mag 

B.  621  CtK.  ISh.  63bi.  ISs. :  +  43°  660'.  Jan 
6,  18BG.    Small,  but  splendid  colour— like  a  dropo: 


blood. 


that  have  come  under  mj  own  obMivatiDa. 

t  Is,  however,  of  littlo  use  to  compare  ofaeenatiat 
oade  by  various  obeervsr*  at  dlHerent  tmiM^  with- 
lOt  knowing  more  about  their  individaal  peoniiaii- 
'  ...  .ir_._.^^  oolonx.  Of  ooarss,theaa 
.._«>  ...  _~  '  obearvei  on  difiennt  OHSsinna 

m  less  likely  to  be  affeetad  by  thia  soonx  o<  error. 
ItUl,  it  ia  much  to  be  dasiied  that  some  in«»- 
uantal  method  of  registering  star  oolonra  eould  be 
levised,  which  would  do  away  wilk  tbe  pama* 
locartain  state  of  tbinoa. 

June  12.  W,  B.  Fmata. 

P.3.— Since  the  foregoing  was  written,  1  bave 
Doked  for  B.  437,  but  without  enDcesa.  I  saw  th> 
rhite  star  msntioned  by  Mr.  Bipio,  but  there  la  ae 
ed  star  naai  the  place,  unleaa  very  small  indasd. 
t  might  be  a  loDg-period  variable,  poesibly  ;  but 
Bore  likely  the  position  given  by  Ueoohi  i*  in  em. 

B.  147. 
[24368.1  -Wirn  reference  to  Mr.  Espin's  mlA 
ID  this  suspected  variable  (letter  24339),  I  may  ay 
bat  some  yean  Bines  I  auapectad  that  Uuce  was 
oma  oontuslou  ia  the  obeervations  ol  B.  147  aid 
i.  11104  {HJ.  1188),  and  early  in  18S3,  when  ixt- 
actios  materials  tor  my  uatalugue,  I  wrote  to  tha 
at*  Hr.  BlrmiDgbam  on  the  subject,  and  ia  Ul 
epiy,  dated  21th  May,  1B83,  he  said  that  ba  tat 
Jieu  no  time  to  look  op  hi*  notes,  but  would  do  as 
la  soon  aa  possible.  I  never  hsaid  from  him  siaar. 
Se  added, liowever,  "  I  have  no  doubt  of  the  van* 
ibiUty  of  147  Bed  Cat,"  Ou  March  12,  1884,1 
ntinutsd  it  7-6m.  in  a  clear,  moouleaa  sky  (•• 
?.  413  of  my  catalogue),  my  compMison  *a 
Ming  W.B.  636  (6-7m.  GouH.  wbioh  liaa  abmt 
aidway  between  B.  M7  and  H.P.  1189)  and  LL. 
12214  (7-0  Goold).  On  that  date  I  eatimalad  B. 
147  about  ail  stepe  fainter  than  the  lattar  star. 
[  oonld  not  bave  made  any  mistake  in  tbe  ida- 
ti&oation  of  B.  147,  as  it  is  a  tolerably  isoUtsd 
itar,  lying  about  i"  n./.  the  6m.  star  10  Mow 

Juue  16.  J-   B.  Qora. 

E  (a.O.)  2091  —  THB  SBPAKATIOH  OF 
DOUBLH  STAB8— TS8T0  VOB6in.B>- 
VBAOXOB  —  BBD  BTAB8  —  DOOBLl 
■TABS. 

[241G0.1— I  AK  muoh  obliged  to  Ur.  TanMl 
netter  242T1,  p.  276]  for  thx  cars  aiul  tronbls  ke 
ba*  taken  in  looking  up  H  (Q.C.)  2091.  I  hut 
(ouQd  ainoe  writing  letter  23999,  the  following  *• 
■ervatioua  of  thu  ioterestiui{  object  with  ths 
Harvard  refractor  :  "  1868.  Juuaiv  24:  lilar  It 
mag  ,  nebulous  and  north  of  (tar  11  mag.  Plan 
ofn"bulou8  star  with  reipeot  to  the  other  8  ST: 
17-12".     Ho  third  star." 

May  I  aik  "  A  Fellow  of  tha  R  >yal  Aitronomkal 
Society  "  where  I  can  find  Dallmejrr'a  fcnaala,ta 
which  he  refer*  in  letter  2430T,p-300.  Icanedj 
find  tbe  title  of  one  paper  of  his  in  tha  Bcyal  < 
Suoiety'a  Catalogoe  of  SaentiBa  Papers,  and  IfaS 
tormola  iu  question  ia  not  in  that  ona.  ApW* 
of  tba  diameters  of  star  diu»,  I  tbouU  hke 
"F.H.A.8."  to  read  Mr.  Stone's  paper  in 
.V^alMv  yaliaiM,  XXVI.  p.  45 ;  and  Professor 
PritchMd'a  remarks  thereon  on  p*gB47. 

Unquestionably,  D.iw*>'a  formula  for  ths 
separating  power  of  a  telescope  needs  ran- 
li^  as  I  have  already  auggeated  iu  the  b- 
ouaB  Mech^io  for  July  14th,  1882  (letter  20263J. 
£.  made  many  experiments  with  artiflrii^  double 
starsalDorpat,  andheaaysof  thasepa— "^ — —— 
of  the  9  66m.  refractor,  "  >»^"n  •»« 
diapoaitla,  ut  oan 
O'OSS'    distant,    in   teiaeoDiHu  u^vhv  ■iwumih  »j™- 

Sicimn*  duplicem  distincta  sejnnotam."  Tba 
mate  of  Itorpat  is  by  no  meana  tavoniabl*  tot 
aBtrauomlnl  work,  and  tbe  o.g.  was  moODtadiDB 
deal  tube  on  a  wooden  ■taud,  and  would  eartrialy 
be  inferior  iu  "       ' 

by'ciark,    for   i 


■■  Isdeni  atellis  ita  v> 


1.  692  Cyg.    21h.  38m.  18a. :  +  37°  28  0'. 
1886.    Orange  vermilion,  rich  colour. 
*  Also  B.  Lepoii*.    t  Alao  B.  Leonis. 


There  i*  one  object  which  I  failed  to  Identify  ai 
a  red  atar-B.  Add  27  Oem.  (6h.  12m.  6*. 
+  23>  19).  On  March  1,  I8S6,  I  looked  Oarsfull] 
for  it,  and  made  tha  following  entry :  "  white— nc 
ooloured  atai  hare."  I  feel  curious  to  kuon 
whether  Mr.  Erpn  or  anyone  else  has  seen  it. 

WithngardtoOOLeonit,  the  entry  in  my  note- 


I  a  wooaen  naoo,  anu  wuuiu  qkibmuj 
a  deBning  power  to  a  modern  ftrat  d— 
ttma  aperture.    Surelv  an  objeet-^aas 

^      ^ ^    for   iiutance,    prnperfy  mouitted   and 

erected  in  tha  higblanda  of  Calitcmia  or  ColcraiOt 
might  be  expected  to  perform  better  than  Ite 
Fraonhofai  at  Borpat  Oawaa's  formula  apfliM 
to  sixth  -  maguituda  stars,  as  seen  with  M 
aperture  of  liu.,  when  tl 
oircumatancas    are    -fnoderaiely 


formula  was  founded.    He  says. 


in   propntiHto  a* 
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tion  to  it  wbich  appeva  to  ba^o  been  hitherto 
ooite  orerlooked— Damelyy  tho  h^grometrio  in- 
nneooe  of  the  atmoipfaere.  Thit  opuuon  ffenezally 
entertained  if,  that  the  rayi  of  heat,  whether  from 
a  himmonB  touree^  raoh  as  the  ran  or  a  lamp,  or 
from  a  non^lnmmona  one,  raoh  as  iron  heated 
below  rednoM,  hot  water,  &o.,  act  directly  upon  the 
inetenmen^  lieiog  tranonitted  by  the  mterttitial 
ether  of  ue  air  and  of  the  highly  attenuated 
moleonke  within  the  bnlb,  and  the  li^t  or  heat 
wavet  oonespondiDg  to  snob  radiations  beins 
rendered  eentible  by  the  absorption  of  them,  and 
eonieqnent  radiation,  by  the  blackened  rarfaoee  of 
the  rotating  Tanes.  It  is,  of  course,  implied  that 
the  shorter  light-waTes  are  thus  oouTertea  into  the 
longer  heat-waTes.  This  view  of  the  phenomena 
would  probably  be  correct  if  the  air  through  which 
ttie  rays  of  heat  pass  were  a  strioUy  homogeneous 
medium,  or  simply  composed  of  nitrogen  and 
oxygen,  for  then  it  would  be  almost  perfectly 
tnmsparent  to  thermal  radiations,  and  there 
would  consequently  be  no  sensible  absorption  of 
thnn  in  passing  through  it ;  but  it  must  be  remem- 
bered that  raui  is  never  the  case,  the  air  at  all 
tonperatures  being  more  or  less  charged  with  in- 
^dsible  aqueous  Tapour,  and  containing  also 
■mailer  ana  variable  quantities  of  carbonic  aad  and 
ammonia  (Ihe  latter  gas  being  likewise  one  of  the 
most  peweriul  of  the  ([aseous  absorbents  of  radiant 
heat) ;  but,  taking  into  consideration  onlv  the 
aqueous  vapour,  it  has  been  proved  by  Professor 
Ijndall  to  exert  so  much  potency  as  an  absorbent 
of  radiant  heat  that,  though  its  average  amount  in 
the  atmosphere  is  less  than  0*5  per  cent,  were  it  to 
be  entirely  withdrawn  from  it,  all  vegetation  upon 
the  earth^  surface  would  prolMLbly  be  destroyed  by 
cold  even  in  a  sinsle  night. 

It  is  clear  then,  I  think,  that  the  rotations  of  the 
radiometer  can  in  nowise  be  regarded  as  indi- 
Okting  the  initial  energy  of  the  radiations  acting 
upon  it,  whether  solar  or  terrestrial,  inasmuch  as 
fM  secondary  radiations  from  the  aqueous  vapour, 
though  theoretically  equal  to  the  absorbing,  can 
never  represent  the  latter  fully  in  amount,  much 
energy  being  inevitably  lost  in  the  Burrounding 
■pace. 

The  radiometer  must  accordingly,  I  conceive,  be 
regarded  as  under  the  4nfluence  of  two  sets  of 
raoiations— the  primary,  or  those  unabsorbed  by 
foreign  gases  or  vapours  eziitiDg  in  the  air  or  other 
medium  through  which  the^  pass;  and  the 
secondary,  or  those  absorbed  or  intercepted  by  such 
gases  or  vapours,  and  which  are  given  out  again  by 
them,  and  thus  serve  to  act  indirectly  upon  the  in- 
strument. 

How  far  the  revolutions  of  the  radiometer  could 
be  made  available  in  meteorological  observations 
for  ascertaining  the  comparative  amount  of  aque- 
ous vapour  in  the  atmosi^ere,  accordiog  to  this 
principle  of  secondary  radiation,  is,  perhaps,  im- 
possible to  predict ;  but,  as  thrcrngh  i>erfectly  dry 
and  pure  air  heat-radiations  of  all  kinds  pass,  as 
Prof.  Tyndall  has  shown,  with  hardly  any  aprae- 
oiable  absorption,  and  if  the  quantify  of  radiant 
heat  when  absorbed  be,  generally  speaking,  proper^ 
tionate  to  that  of  the  invinUe  vapour  in  the  air,  we 
eeem  to  have  a  direct  relation  established  between 
the  secondary  radiations  and  the  movements  of  the 
instrument.  And  here,  I  may  mention,  that  I  have 
occasionally  in  damp  and  cloudy  weather  found  my 
radiometer  comparatively  active,  although  the  solu 
Ught,  under  rach  conditions,  has  to  the  eye  been 
tery  weak.  W.  H.  O. 


C( 


HmXI)  AND  KOTIOSr. 
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[24376.]— The  Bede  lecture  by  Mr.  Eomanes, 
of  which  a  summary  is  given  in  the  "  E.M."  might 
naturally  be  expected  to  work  on  the  lines  of  a 
reconcilement  of  the  old  and  new  modes  of  thought, 
when  we  consider  the  place  where  it  was  delivered. 
The  method  of  defence  adopted  by  the  cuttlefish 
and  his  ink-bag  is  well  known,  and  nas  often  been 
taken  as  a  model  in  such  reconciliations. 

But  probably  all  Mr.  Bomanes'  statements  are 
not  to  be  taken  seriously,  but  must  be  considered 
merely  as  morsels  of  jam  for  redadtrant  duldren, 
who  have  to  take  nasity  medicine. 

It  appears  from  the  lecture  that  "  Physiology 
necessaru]^  leads  to  materialism."  This  result, 
however,  is  to  be  corrected  by  an  appeal  to  meta- 
physics. '*A11  our  knowledge  of  matter  and 
motion  is  merely  a  knowledge  of  mind-modifica- 
tions " ;  whence  the  conclusion  is  drawn  that,  so  far 
as  we  are  concerned,  mind  exists  before  matter. 
This  1b  certainly  a  complete  non  tequituTj  even  if 
intelligible. 

It  cannot  mean  that  matter  and  motion  have 
no  objective  existence,  being  merely  mental 
phenomena ;  because  in  that  case  the  conflict  with 
materialism  would  be  nothing  else  than  the  labo- 
rious churning  of  a  vacuum.  Nor  can  it  mean 
that  while  matter  really  existed  before  mind,  that 
the  reverse  is  the  case  "so  far  as  we  are  con- 
cerned," which  is  meaningless. 

Nor  can  it  mean  that  our  minds  existed  and 
reasoned  before  we  had  bodies,  much  less  before 
the  existence  of  any  matter  at  all,  and  if  mind 
scdsted  before  matter^  matter  most  hava  oome  into 


existence  si>ontaneously,  for  according  to  Mr. 
Bomanes,  mind  cannot  produce  matter  any  more 
than  matter  can  produce  mind.  It  is  to  be  re- 
gretted that  the  reasoning  demonstrating  the  de- 
ceptive character  of  physiology  should  be  so 
obscure. 

Materialism,  I  rappose,  consists  in  rapposing  a 
causal  connecuon  between  mind  and  brain  action. 

Spiritualism.  I  presume,  supposes  no  causal  con- 
nection— that  IS,  none  at  all.  for  there  can  be  no 
connection  but  what  is  causal. 

The  latter,  according  to  Mr.  Bomanes,  is  almost 
(whv  not  quite  or  more  so  P~is  this  a  morsel  of  jam  ?) 
as  absurd  as  the  former.  The  doctrine  of  the  con- 
servation of  energy  is  said  to  demonstrate  this. 
Here,  in  my  opinion,  is  another  non-sequitur. 
The  destruction  of  energy  or  the  creation  of  energy 
would  be  certainly  a  violation  of  the  received 
doctrine ;  but  that  there  should  be  a  causal  coDuec- 
tion  without  rach  changes  between  certain  ener- 
getic conditions  of  matter  and  mind,  although  not 
mduded  in  the  conservation  of  energy,  is  not  in 
contradiction,  but  rather  a  supplement  thereto. 

In  this  matter  I  opine  we  cannot  dedde  d  priori, 
but  must  submit  to  be  taught  by  observation— that 
is,  by  physiology.  If  (which  I  do  not  admit)  phy- 
siology and  conservation  of  ener^  were  found  m 
opposition,  we  should,  indeed,  be  m  a  dilemma,  for 
both  have  the  same  basis,  namely,  observation  and 
experiment,  and  that  alone ;  but  if  one  had  to  suc- 
cumb, it  would,  I  think,  be  the  conservation  of 
energy,  for  the  case  would  be  similar  to  the  theory 
of  gravity  failing  to  give  any  account  of  eclipses 
which  happened  when  they  were  not  predicted  and 
never  when  they  were.  In  this  case  we  should  say 
the  theory  of  gravity  was  in  fault,  and  not  that  un- 
predicted  but  observed  eclipses  really  had  not  taken 
place  because  contrary  to  our  theory. 

So  cogent,  indeed,  are  the  facts,  that  the  lecturer 
who  is  arguing  agsdnst  the  causal  connection  in 
question  has  to  admit  it  in  express  words ;  but, 
of  couTSO,  before  doing  this  the  cuttlefish's  inkbag 
had  to  be  emi>tied  in  making  the  statements  that 
the  **  antithesis  between  subject  and  object  is  but 
apparent,  and  that  brain  changes  and  correspond- 
ing [what  is  meant  by  corresponding  if  there  be  no 
causal  connection  P]  m^d  changes  are  not  two 
changes,  but  one."  This  can  omy  mean  that  sub- 
ject and  object,  that  is,  all  objects  are  one,  and 
that  there  is  no  distinction  between  the  brain  and 
mind.  This  would  imply  personally  to  the  present 
writer,  that  there  is  no  distmction  between  his  mind 
and  the  whole;;so-called  objective  universe,  includ- 
ing all  other  so-called  subjects,  who  would,  to  him, 
be  merely  objects,  induding  Mr.  Bomanes  himself 
and  his  lecture. 

Under  such  circumstances,  there  could  hardly  be 
anj  dispute  or  any  condunon  come  to  about  any- 
thmg  or  any  form  of  theism. 

After  this  the  lecturer  thinks  it  safe  to  contradict 
what  his  lecture  is  intended  to  demonstrate,  and 
assert  that  **  intelligent  volition  is  a  true  cause  of 
bodily  movement^  and  that  volition  could  not  take 
place  without  bram  action,  and  vice  vend ! "  This 
IS  said  to  satisfy  the  freewill  hypothesis  as  well  as 
the  determinist.  It  would  appear  that  it  was  only 
by  a  sort  of  recantation  that  Mr.  Bomanes  could 
nil  two  birds  with  one  stone,  or.  rather  kill  one 
bird  and  preserve  the  life  of  anotner.  To  destroy 
materialism  it  was  necessary  to  show  that  brain 
action,  or  motion,  could  not  cause  mind,  which 
implies  that  mind-action  could  not  cause  motion ; 
but  the  ^*  freewill  hvpothesis,"  which  was  not  to 
be  destroyed  absolutely,  required  the  possibility  of 
this,  so  that  a  seat  between  two  stools  had  to  be 
accepted.  The  proverbial  result  of  sudi  a  position 
need  not  be  mentioned. 

The  result  of  considerations  such  as  those  i)re- 
sented  in  the  lecture,  is  to  lead  to  some  new  religion 
which  will  have  the  merit  fit  appears  to  be  a  merit 
in  the  view  of  the  lecturerl  of  being  more 
"vague" — that  is,  more  unintelligible,* than  the 
older  forms. 

The  creed  of  this  new  religion — if  it  is  to  have 
one  at  all— will  not  probably  require  for  its  accept- 
ance much  exercise  of  faith,  if,  as  one  may  gather, 
it  "  must  of  necessity  speak  the  language  of  Agnos- 
tidsm."  That  is,  it  will  not  express  a  belief  in  any- 
thing whatever.  W.  O.  E. 

A8TATI0  aALVANOMETEB. 

[24377.]— Sevebal  errors  have  slipped  into  the 
description  in  the  last  number  but  one  of  the  above 
galvanometer.  The  stand  diould  be  6in.,  not  Sin. 
m  diameter.  After  the  third  sentence  in  the  second 
paragraph  read  as  follows :  The  screws  work  in 
three  equidistant  holes,  drilled  and  tapped  near  the 
edge  of  the  stand.  Two  binding  screws  are  fixed 
between  two  of  these  levelling  screws,  and  opposite 
to  the  brass  support  described  below. 

979  Crawford-street,  W.  0.  Bowron. 

aAS-BKaiNB8. 

[24378.]  »I  DO  not  profess  to  know  anything 
about  gas-engines,  and  am  entirely  unable  to  dis- 
ousa  the  respective  merits  of  different  sorts.  As, 
howavevy  I  hava  bean  engaged  in  fltting  one  19  for 


my  own  use  at  different  timea  sinoelhi 
of  February ,  and  think  now  that  I  have  \ 
what  may  really  be  expected  ol  it.  am 
that  there  are  mquiries  about  such  at 
pages  of  the  ENausH  MKORsyio,  I  win 
pi^oulars  of  the  one  I  have.  It  staaj 
of  about  26in.  by  22in. ;  cylinder  upi 
bore ;  stroke,*10in. ;  weight  altogether,  w 
flywheel,  just  about  2cwt.  I  think  a  s 
flywheel  would  improve  it.  Total  fat 
40in.  or  42in.  The  explosion  makes  abo 
noise  (so  I  am  told)  as  a  Bischopp  of  like 
do,  if  there  are  any  so  smalL  The  exh 
no  noise  at  all,  except  at  first  starting  c 
gas  is  properly  regulated,  and  the  hotte: 
better. 

I  have  had  it  working  with  a  fri 
pulling  2|lb.  at  the  end  of  a  lever  15|in 
running  *i!00  revolutions  per  minute,  w 
an  actually  developed  power  of  4,000  fc 
and  that  is  prettv  nearly  as  good  a  l-mt 
you  will  generally  meet  with.  The  qnai 
consumed  seems  ridiculously  small,  as 
the  gas  bag  (and  a  single  one  of  abou 
appears  sufficient)  hang  down  quite 
loose,  as  if  the  gas-supply  were  vrire  dn 
it  got  so  far. 

As  I  was  determined  that  the  engine 
prove  a  failure  for  want  of  workmanshi 
it  all  in  superior  style,  taking  about  200 
it,  exclusive  of  the  experiments  that  ^ 
wards  made  to  ascertain  its  powers.  I 
proved  ignition,  it  went  right  off  at  first  t 
as  it  does  now.  I  could  do  another  i 
time. 

Anybody  who  would  like  to  see  it  m 
do  so  by  applying  at  100,  Bolsover-strei 
myself  obtamed  the  castings,  seven  mix 
from  the  Langham  Hotel,  where  it  n 
probably  for  a  mouth  or  six  weeks, 
piston-rod,  no  guide-bars,  and  no  pack- 
may  add,  to  dioarm  hypercritidem,  not  tl 
attempt  at  external  finish  anywhere,  the 
as  sound  as  a  bell.  J 


THE    NEW    TIME. 

[24379]  —  The  plan  of  printing  ra; 
other  time  tables  in  thick  and  thin,  0 
and  red,  type  to  indicate  a.m.  and 
submit,  no  gain,  but  a  loss.  Persons 
using  such  tables  might  remember  whic 
ferr^  to  fore  and  which  to  aftor-nooo 
great  bulk  of  the  public,  aware  of  a  • 
would  be  worse  off  than  they  are  nos 
would  be  in  doubt  which  half  of  the  tw 
hours  was  represented  by  the  distinctive  tj 

What  objection  there  can  be,  except  s 
change,  against  adopting  the  new  time, 
see.  Once  understood,  all  difficulties  and 
are  at  an  end ;  the  system  can  be  mss 
minute.  Surely  no  one  will  pretend  thst 
to  1,  2,  3,  &c.,  to  obtain  the  new  time,  ort 
the  same  number  from  13,  14, 15,  6:c.,  to 
the  old  is  beyond  the  intelligence  of  thes| 

What  would  anyone  think  of  dividisg 
not  into  12in.,  but  into,  say,  six  left  aad  1 
so  that  3in.  would  be  Sin.  left,  and 
right  P  To  be  shown  in  print  by  changes 
colour. 

As  regards  Mr.  Kloen*s  suggestion,  t 
points  out  a  strong  objection  to  it— 
printer's  point  of  view ;  another  remaina 
is  that  red  figures  on  a  white  ground  sie 
read  in  a  feeble  light. 

The  adoption  of  the  new  time  would  do 
stroke  witn  all  uncertainty.  It  assimil 
and  astronomical  time ;  it  is  a  broad  and  si 
of  dealing  with  the  question.  Change  c 
preserve  the  old  is  a  mere  tinkering  of  it 
as  time  tables  are  issued  in  the  new  time  s 
posed  confusion  will  cease,  and  the  publi* 
be  surprised  to  find  that  they  have  adhei 
to  an  unsdentific  division  of  the  day. 

£ye-VI7 


AUTOMATIO     MX78I0AI.    TSi 

MEMT8. 

[24380.]— I  HAVE  taken  in  your  p 
Septemb^  last,  and  occasionally  borr< 
from  a  friend  of  mine  in  August  same  ye 
glad  to  find  some  valuable  informatic 
letters  and  artides  touchingon  the  anton 
ment  made  by  Messrs.  Wenham,  Fi 
Bock,  "Vulcanite,"  "A.  S.  L.," 
I.  B."  I  am  making  an  instrument  m; 
blow  system,  consisting  of  five  octaves. 
I  am  using  are  a  set  of  broad  bent  re 
powerful  tone  ;  in  fact,  the  bellows  are  Is 
for  two  sets  and  a  half  of  reeds. 

My  first  idea  was  of  an  instmmen* 
"  CaDinetto  "  some  years  ago.  I  ooul 
set  of  A.  organ  reeds  at  this  time,  so  I  usi 
reeds  for  the  purpose.  I  filed  the  plate 
sides  to  slide  into  the  channels  like  \ 
concertina  notes.  The  holes  in  the  pa 
valves.  I  had  then  to  make  a 
3t.4in«loogby  12in.  deep;  Iheioviii] 


I  It,  IKK.  XNGLIBH  HJIOHAiaO  UID  WOBLD  nv  BOtENOZi  Hi.  1,0U.  ><« 


ENOiJSB  moHAwn  akh  wnm.-n  nr  acncum,  v-  i.iwu. 


•Ml,  It  odI;  reqoini  *  Od.  tUxap.  It  it  la  under 
■H>li  than  it  itqnirM  m,  2i.  iluop  u  a,  deed.  It 
tfaara  tn  tvo  oo|jicg,  on*  noold  need  >  lOi.  tUmp, 
-anil  the  otber  only  fti.,  a*  &  dnplioite,  if  at&mpftd 
at  the  Hme  time.  Than  Im  uo  ad  valorem  dotj  in 
dnntian,and  the  2(.  6d.  ituipli  wrong  sithei  way. 
TIm  amount  ot  capital  baa  nothing  to  do  with  the 
point.  Vred,  Wethoifl'ld,  SolioitM. 

3,  Qnaham-bnitdiDga,  Ouildhall,  London. 

LOOPBO  PiatTBBS  B7  QBABINa. 

riM387]— ]»  Vol.  SXXV.  our  old  friend 
"  O.  3.  L.  "  gaTe  tu  aoma  idea  ot  what  mi'itht  be 
-donahj  aimpla  apparatiu  opon  an  ordinarT  Jaiha  in 
hli  artielee  on  "Ixxiped  Figiirea  by  Qaariug." 
neM  aDgfccatioD*  led  me  to  make  certain  email 
>  my  latbe,  by  mcana  ol  which  I  waa 
itiliae  the  change  wheela  to  rock  a  amall 
I  (lido-reat,  and  ao  produce  T(riou> 
OBirea.  eome  of  which  you  priuted  on  page  300  ot 
ToL  XXXIX.  Our  fritnd'a  welcome  reappearance 
ill  ^tict  rcminda  me  that  I  hare  two  mure  blocka 
which  illuatrata  aome  lurtber  poweiaot  tbaappara- 
toa,  aome  ot  which  were  quite  DnanrpeoCecl  when 
the  apparatua  wa*  made. 

It  JOD  are  good  enough  to  print  the  blocka  I 
aciid,  our  frienda  will  lee  aome  fuither  illuatrat 
of  tharoae-engine movement  in  ana  olthem,ai 
'the  other  they  will  aee  Lhat  by  iligbtly  altering  the 
diapoaition  of  the  parte,  I  have  "- —    - — "-'-»•- 

■   prodnc*  cyoloidal  aud  tiochoidal 

thoia  produced  by  the  cjcloidal  ohuck  or  by  the 
«tdqycIoidal  cutting-frame.  lu  all  then  pMtemr 
only  the  oatt  change- nheela  ot  an  ordinary  Uilne'i 
iUde-Uthe  were  need,  I  may  aay  that  Ur.  Uilm 
llM  the  tew  pattsmt  required  fur  the  appatatne. 
With  liberty  to  caat  Irom  them,  and  Tery  good 
eaatiogabe  aentme.    Cutchauga-wheela  wi 


e,  do  better. 


F.  A.1E. 


I.ATHB  WITH  VSBTIOAL  BLIDB. 
[I48SB.]-!  HOW  lend  yon  a  cutting  from  tha 


]wa  ot  tha  componod  r«it  us  provided  with 

irameter  heada  reading  ta    thonaandtha  ot  an 

inch,  the  zero  marka  of  which  aio  adjuatable  to 

ly  fixed  poaition  ot  the  elidea,   ao  that  in  many 


a  milling  machine.  If  deaired,  a  amall 
machine  vice  ia  tamiihed,  which  can  be  an 
Ibe  upper  ilide  of  the  compound  reat. 

The  lathe  ia  provided   with  two  leadini 
which  are  alwaya  ready  tor  nae,  and  a«  ao 
"irelj    protected    from    -■■■ 


dirt.      One 


Ol    1 


•Hda  for  milling,  whic 
Tha  lathe  Ik  only  3iin 
•adit  appeantobtiBl 
■  attvug  and  (aha 


nd  of  large  w, 
I  aaj  ?)  mor 


rblall 


It 


moat  Amencaa 

•aragJDeer'a  latbe  will  be 'ooniidered  incomplete 

vilbOQt  a  Tertical  abde. 

I  have  leen  one  of  H  Walz'a  lathea,  and  ooiiaidcr 
the  work  Tery  good  aud  ohaap ;  the  method  of 
railing  Kuide-nut  aud  raleaaing  traTcnicg  mandrel 
by  one  moiement  of  a  handle  ia  very "~' 


departure  haa  been 

of  making  amall  en[, 

of  larger  unea.     The  ounitmotlou   ic  auch  that 

will  awing  in  line  with  the  cutting  tool  aa  ordi: 

arily  uaed,  a  diameter  about  equal  to  what  will  be 

awuDg  oier  the  carriage  ot  a  oommouly-oonatracted 

lathe  ul  twica  ita  nominal  aajtadly. 

A*  will  be  eeen,  the  oaniage  may  be  tuq 
—"ts  length  of  the  bad  without  coming  in 


with  either  the  heaa  or  tail-atook. 


Both  tha  e>oaa  aud  angular  feed 


SeOTIOH  op  BEAS3TCCX. 


'  I  and  ia  intended   for  i 


with  the  Uthe,  whiob  I*  nMd  Id  place  ot  the  a 

pound  rort  when  band-tool  work  iabemg  done.        .-.-    — .._.---^. - 

The  carrian  ia  pTOrUed    witli  wory   reqnialte   alike,  and   will  cut  f re 
ladlttitmeutfor  lemporariljooowrtiogthBUlhalnto   inch,  aud  from  S  toSUp< 


BNaUBH  MEOHAMIO  AND  WOBLD  0>  BOIBKOE ;  Mo.  1,056. 


REPLIES  TO  aiTEEIES. 


d/mpto  Mt  one  for  long  Upen. 
b*«*luiTIti.anr  iMd  and  ouTiaffe,uii 
iHk  ladoM  hnMlu  at  bsd  from  42ui.  nn 
■  Ifcinirt  tflaah  Ii   ,",10;   Urg«at  kol 

QSaiM  wj  ^lieki  mn  mada  if  dsaind 
iMm  tnMBaa  iiupeetion  ol  MotiooU  vla« 
Ii  Hij  b*  MtDOrad  ftnd  uiotbei  odb  uib 
"'  '         *■    rapUocd   with  othen 


)  nUicr   inacannto  ikeM 


[>ald  ba  p 


r  Oeppar  ana  I.e>d  ta  Wlna.— A  new 
01  kiting  the  traedom  of  winsa  (rnni 
.  ptnmbia  wit*  hu  bean  daMiibad  by  H. 
heAnalgfl.  The  wins  is  mixed  with  b&Lf 
'  of  ■doiir  tolulion  of  cauatia  aoda.  wbiob 
in«ubODkta.  It  tbe  liquid  ramaio  clear 
Dg,  neither  eopper  nor  lead  ia  praaeut. 
In  with  colooration  pointi  to  the 
<a  oopper.  About  111  eqb.  Oent. 
otion  ure  pound  into  a  teet  tube,  t,  pieea 
fntradnoed,  and  the  whole  heated  for 
om  on  tha  imter  bath.  If  lead  aod 
abMot,  tha  foil  remaina  peifectly  bright ; 

"or  lead,  aad  brown 
:■  reactiou  nuj  be 


[5B819.]  ~  Hloroaooiie  Fina  Adjnatment 
(n.a.)-"8einperTlTo"  will  flod  thii  tfas  form  of 
adjutment  be  leqairea.  It  looks  rather  iotrtoate 
but  a  oaref  ul  look  at  it  will  make  all  dear  when  th 
prlneiple  ii  aeen.  It  can  be  made  lothat  tbe  mille 
head  oan  be  on  ths  light,  left,  or  middle.    Fig.  1  i 


.  .a  tbeaa  lathes  ii  ezoellenl 
dJM  and  heariuga  Are  hardened  am 
uid  notldiiK  but  aerapera  mad  in  fltlio| 


VBS  BBWaR,   PA&AIiLSI.  TIOB 
ASS  TVBB  VIOB. 

]— TuiFxrao  it  wonid  ba  of  intsiest  1 
•n,  I  bke  the  libaitf  of  Indosing  here 


a  sectional  view.  Fig.  2,  3,  4,  and  S  the  asTeral 
parti.  Tbe  dotted  tines  show  the  inside  tube.  A 
SQisw  of  about  60  thteadi  to  tha  inch  should  be 
used  for  the  adjuitisg  eoraw.  All  tbe  castings  oan 
be  aapplied  il  "SemparriTO"  doea  not  want  to 
make  the  patlemi  at  tha  miarosoops  makar's.  I 
meaa  the  aotaal  maken,  not  the  ihop-tidBn.  Shall 
t>e  pleased  to  eiplaio  aoj  put  that  I«  not  olear. 


Of  pole  in,  Ti«i-mT  the  earth  all  roimd  tha  pole 
•Ter;  few  shorelf  nil  that  are  thrown  in,  until  the   ' 
bole  is  filled.    It  pole  la  not  perpendlonlar  give  it  a 
atioDg  pnll  tha  wa*  jon  want,  and  then  pound  awaj 

.1  t\il  l.rit.  .s-  _a^  J.1.  u -.hi..).  It  l.mi^A       a»J^ 


at  tha  earth  01 


n  slda  to  which  it  leaoad.    After 


^ donble  jonr  aperture,  < 

after  there  have  been  a  few  ihoweis  of  rain  auu  tuD 
gTonDd  has  got  welt  set.    Qet  a  proper  Tcrtieal 

and  horiioulal  motion  from  an  optioioD  s.  Ton  will 
be  best  saited  with  one  like  thoie  used  with  the  claw 
table  stands,  and  haTS  it  fastened  to  a  piece  of  gas- 
pipe  aboat  Itt.  long.  Now  "let"  a  bole  into  the 
top  of  jonr  pale  In  the  garden  that  will  bold  tbe 
gaspipe  in  a  horiicntal  position,  bait  the  gsspipe 
mnst  project  abme  the  hole  in  the  pole.  Nuw  pro- 
«iue  snffiBiBiit  lead  that  will  mike  a  cap  for  the  top 
of  pole,  let  it  be  ooncave  at  tha  top,  and  (of  conras, 

Ea  will  bale  it  to  mould) ;  underneath  let  it 
re  a  groove  that  will  fit  the  half  of  gaspipe 
wMdi  protmdes  abore  tha  groove  in  the  pole.  Two 
hdai  must  also  be  oast  in  tha  lead,  or  bored  after- 
wards, direotlj  opposite  each  other,  sad  opposite 
the  centre  of  {he  groove  in  the  lead.  These  holes 
Bra  for  Qmmb-acrews  to  screw  the  lead  cap  firmlf 
on  the  tni  of  the  pole  and  to  hold  the  gae-pipe 
b'ght.  Tlie  thomly-screws  will  not  be  above  td.  . 
each.  Lead,  tbe  heaTier  and  batter^  which  should 
not  be  more  than  7d.  (I  am  leckoniug  at  the  rata 
of  Id.  per  lb.];  gas-pipe  not  mcie  than  6d. ;  scaffold 
pole.  9lt.  long,  not  more  than  Is.  Gd.  The  vertical 
and  horisontia  motion  to  be  screwed  to  jrour  tale- 
soope  I  cannot  speak  definitely  about ;  but  that 
shonld  not  exceed  7s.  6d.,  so  far  as  I  am  a  judge  of 
workmanship.     I  have  a  Sin.   refractor,   which  I 

Elaoe  upon  a  similarly  constrocted  stand  to  what  I 
ave  given  here,  and  it  ha*  anawered  m;  purpose  *o 
tar.  For  a  cheap,  firm  stand  it  shoola  suit 
■'  Omega."— D.  Booth. 

[66332.] -Opttoal.-I  am  sorry  I  did  not  aae 
Qtatton's"  reply  belora.  Tbe  diffioulty  of  the 
uestion  is  due  to  the  tbiokness  of  the  glass, 
leglectiog  this,  the  reiult  is  ejwy  to  f-'  ""-  "— ' 
lie  mean  position  of  6  foi  values  ol 
and  i5',  we  have,  neglectiog  the  tl 


To  find 


Patting  /I  =  ]  t 


taya  passing  fmn 


beneb,  parallel  vice,  and  tube  vice,  with 
IjDstmcDt,  tecPnfly  patented  by  myself, 
Tonr  readers  like  to  msks  onetortheti 
It  will  be  seen  by  the  globe  I 
jroportiauately  larger),  that  ad- 
may  be  msde  to  almost  any  angle  and 
he  holes  bored  in  the  globe  flttiog  a  lin, 
marked  J.  Tbe  teetb  of  the  two  vice) 
irew  are  of  steel,  the  other  parts  are  ol 
iroa.  The  screw  K  BtslawL(Fig.  1), 
teolad  by  cover  A,  which  Is  also  a  dog  ol 
L  H  and  B  are  in  one  piece.  A,  A' 
a  in  one  piece  also.  Screw  is  fitted  to  a 
of  groove  and  pina  E.  A>  is  (he  double 
M  vi«e  (Fig.  3).  Stit  week  in  Ibe  Sale 
will  advotlae  castings  for  thia  vice,  and 
iticla  oomplate.  W.  Bandy. 


IS  clear  after  the 


lot  pre- 


L,  body  of  microscope  1  B,  lever  tor  lifting  objec- 
ive  tube;  C.  right  angle  piece  for  holding  screw 
3:  D,  cylinder  fltiing  body  and  lower  oastiog  d 
kt  I ;  E,  casting  for  lower  fitting  ;  F,  crane  arm 
it  micToacopa ;  O,  solid  brass  block  soldered  to 
lody;  I,  tube  screwed  to  nnlvera^  size;  K, 
liai^ragm  to  resist  spiral  spring  L  ;  D',  small  slot 

0  fit  screw  Ri;  H,  milled  head;  O,  looae  ooliar 
leering  screw ;  P  has  a  tube  soldered  into  the 
•stinge  as  shown.  The  sketches  are  as  near 
/itnal  siie  at  possible,  with  the  exception  of  the 

A 
liametar  of  the  tubes.     |    B  indicates  a  plsy  of 

V 
in.  np  and  down.— MENiBCUa. 
[6S2fi7.]— Teleaoope  Btajid.— I  should  advise 
'  Omega     to  procure  a  piece  ol  soaffold  pole  Sin. 
T  more  in  diameter,  au<L  not  less  than  9ft.  long. 

1  presume  thathshaaa  garden,  else,  I  should  think 

hat  ba  would  not  want  a  cheap  firm  stand  for  his    

slCMope).    Dig  a  hola  3fb  da^  and  ioMrt  one  end  1  respi 


water  iDto  air  we  get  S  »  32°  1'.  Also  in  this  case, 
Di^DP-BOtau.  C-BD  X  '6:2528,  .•.  B« 
.  BD  (1  -  -626-28)  -  BD  x  '374T2,  and  wha 
a  .0°,  S  >  O'andBA  -  U,  .-.mean  value  of  B  Ait 
'18736  X  B  O  for  values  of  ^  between  0°  and  U*. 
If  the  ray  incident  on  D  X  is  at  an  angla  equal  to 
tbe  critial  angle,  b  will  ooiucida  with  D,  and  for 
araater  values  of  9  the  ray  will  not  emsrga.— 
T.H.  L. 

[6M7S.]— Nitrate  of  Iron.— This  query  rafer« 
to  what  is  pretty  generally  guarded  as  a  bada 
secret.  To  s  -Va  il  getting  into  the  U.Q.  list 
Henry  Holmes  will  Bod  my  addteu  advertised  this 


we«k.-W.  Jmi 


E  LOVtfl'i'. 


dry.-: 


JeeSS.I-Ink  fbr  Black- 
le  pnntera'  Ink,  with  eura  miwiMjf^t  i|iuua> 
drying  varnish,  and  apply  round  tbe  edge  vhlla 
tha  balk  of  the  sheet  Is  proticted  by  aatanoU.— 
T.  P. 

-Try  p«> 


r66666.]-Frof.  I^ngley  oa  the  SoluBayn 
ind  tha  Aunoapheia.  —  Why  Bhoald"B.  " 
hink  it  "  oppoaed  to  previous  experience"  that 
Dore  heat  should  be  obtained  from  tbe  solar  bsan 
n  a  rare  atmosphere  than  a  dense  one  t  Does  not 
he  sun  btown  the  traveller's  chtek  on  IfontBlano, 
rhila  in  tha  valley  they  all  shiver  with  cold  F— 8. 
P.  T. 

:569.]—AHewaain.— Probably  gum  Kauri, 
but  the  "authority"  is  doubtful,  as  it  is  no  more 
-  an  a  newspaper  item,  -  G.  K.  T. 

[66574]  —  BaarUr  Oroaao.-Does  "  In- 
qusitor  "  want  to  sell  tha  greaae  at  the  prioe 
imed,  or  to  make  it  at  that  oust  f — Essas. 
[66576.]- Galvanomotor.- Is  this  query  atked 
riously  ?  Whatia  the  use  of  a  galvanometer  if  ■'*- 
is  entirely  oonoealad   *     "   — — '    " ' 


nY    Cam 


10  that  tl) 
ereadP— Nds.  Doa. 

[66679-1— Pnmpa.-Thia  ia  a  peculiar  quorr, 
[irely.  What  American  pump*,  and  what  priadpla 
_aea  the  querist  suppose  is  HDiplkiyed  different  to  all 
other  deep-well  pomps, — Nun.  Dob. 

[5G604.]— Clfferentlal  Eqnationa.—It  it  true, 

aa  stated  by  "  H.  H.,"  that  ihe  differential  eqoa* 

"  )n  is  question  occurs  in  tbe  mathemetical  theory 

eleotnoity,  although  I  ihould  prefer  to  speak  U 

_s  capaoi^  of  a  conductor,  Or  rather  condensei, 

raUier  than  the  capacity  ut  a  circuit,  and  the  our- 

— ~*.  need  not  be  alternating.    In  fact,  to  every 

1  eqnatiom  in  tbe  theory  of  beat  there  it  a  oor- 

landing  one  in  the  Uueot^  of  «\mA^sJ^-  '^'kkk 
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VnM— Vsttjr.— J  hwa  idmI*  It  two  or  tbne   ■ 


^£. 


e 


whatarw  to  And 


wB^Tt." 


ifiBofNzthapat^wiUbB Tight.  Thenlibst 
riMk  tot  bedding  Ul*  glut  ihould  b«  piiniHl 
tt  pUBg  tha   glui  In ;  it  mkket  tha  pntt* 

>JiA'fio  e 


innj — Oampliig  Btovaa.— I  alny*  om 
IjMMd-ipiiu  ■toTN,  u  I  oouldet  they  ua 

.aiaoash  maoT  of  Oe  dl  itorei  nude  ais 
.  If  yoB  deop  on  Iwwd  joax  bo«t,  ;ini  will 
iw_  jBi  "  anObor  lamp " — •  Ump  iliowiDg   a 

^fUla  U^t  all  lonnd— hnag  frttn  the  foreata; 
i^«  Bub  mads  tait  bom  na  topot  the  mut 
■  bovn.    If  yoa  ilaap  in  a  tent,  fiat  Umpeonld 

SfioiB  tM  nof  without  danger  of  letting 
oa  fln,  ai  tba;  dm  compuatiTaly  cool, 
bSawaat  oO,  and  fiann^  no  interior  lanne!, 
Tot  the  lame  naMn  a  nmHai  lamp  would  do 
ha  oahin.  Thate  lampa  -rary  in  piico  from  Si. 
3l,  aoeordlng  to  »n»fcj<«i  and  workmanahiii, 
AoBld  only  bo  ponhaaad  from  a  ihip  ohaodler, 
nOax  lampa  ars  mada  iy  timmlthi,  which  are 
■lilT  blown  ont  that  they  ue  worse  thui  uHleii. 
JOS  H'Cabe  Ootak. 

•na.]— Froblam.— I  do  not  think  tha  aniweii 
M  to  "Tropbi'i"  qnsation  are  correct.  The 
■^pMM  a  mlitaka  m  the  queition,  and,  tbeia- 


nas  -  800,  y  =1  80,  ;  °  160  galJoni.  Nuv,  if 
■  Uau  A.  take  to  emptv  hold,  thva  A.  pumps 
■Xy  ia  doing  lo,  My  -^  amonot  of  water 
HM  in  by  leak.  A.  wiU  pump  *-+">!  gallons 
hour  =  :  in  aniwet.  A.  in  3)  hoard  will  pump 
B~^  X  -^  gallani,  —  houra  being  time  tikea 

■Wty  hold,  both  working  together.  Now  th». 
mag  to  qneitiaD,  ii  10  galjoiii  mote  tbJtu  A. 
'Itaip  out.  Now,  by  question,  A.  worko.i  lot 
^  IS  hODn,  and  in  that  time  would  pumii  out 
•  —  M  I  ^  galloni ;  aod  thfi  quantity  ii 

id  to  be  leu  by  10  gallon)  than  the  previoua ; 


--r-\ 


My  „iE 


pt  160  -  ITT,  which  ia  clearly  wroog.  The 
.«« I  get  are  z  s  120^  y  <>  12,  U  -  10,  ;  -  24, 
tk  aaam  to  me  to  ntiify  all  eqnatioDs  obtunei! 
a  the  qneition.— J.  C. 

•6TS9.]— AvBlomerata  Battery.— I  have  been 
lUad  m  the  aams  way,  and  found  tha  cauae  dui 
lai  tontact  between  the  leid  cap  and  tha  carbon 
sgtinHy.  I  found  mine  out  by  testing  with  a 
mot  amparwire  hcldagainit  the  cubou  iuatead 
oBBaetlngto  lead  cap.  I  put  mine  rinUt  by 
Mag  off  old  capi  and  oaitiag  on  new  onel. — 

M79j.]— To  Hr.  Wimahurat.-'To  aniwer 
9Uafaoniof  '*  W.  B."  would  take  more  ipace 
Wb  mIuduii  than  would  be  rsaaonable.  Mure- 
*■  tran  than,  owing  to  the  abaeuce  of  know- 
hjba  anbjest  woadl  ha  left  quita  open ;  but  if 
■•B."  Inina back  your  pagea  to  January,  1883, 
«DIflnd  vow  deaolption*  of  the  machine,  and 
'•aigoodaworkios  nypotbeaia  a*  poibapican 
•A^i_j      Unlea  the  two  aectori  in  line  acron 


t  — -"—  will  not  obtain  eacilemeut,  and  when 
Aad,Tar7  litUe  redatanca  can  ba  put  into  thii 
Mit  between  the  hnuhei  without  loiiog  the 
llaBWnt ;  tberafora,  I  think  he  would  not  obtain 
mi  the  apark  or  charge  of  any  gieat  toIub  by 
Bading  thaaa  rodi  to  an  iniuiated  prime  con- 
tor.  My  lyitem  of  uiing  the  aurrenc  from  the 
-'-— -■- to  add  a  leopth  of  TulcanitB  "    * 


■0790.]— Bollor.— To  "IirTicrTi."~Your  boiler, 
•qpara  and  20iD.  high,  would  need  before  u^^in  g 
cataam,  tobe  fitted  with  itiye.  I  ihould  m 
•  in  br  drilling  holai,  lo  that  three  itayi  wpin 
A.  Hie  holei  must,  of  coune,  Im  arruiged 
iaallr,  n  that  the  ataya  paai  one  auolher.  T 
aU  make  them  of  {in.  loimd  iron  with  tha 


bolsi 


— a  would  be  beat  done  by 

J,  M  tbay  would  mln  the  other  croai  itayi. 
■a  JOB  bftTa  all  aainiTa  you  might,  luppoiing  tha 
M  an  (nod  and  not  wwted  by  the  welding,  be 
Ir  •Ua  lo  run  at,  aay,  251h.  pieuure.  I  prefer, 
(ftmlded  ganatator  and  of  igiiare  lection,  to 
nlluttbaaafliitdai  IfaUJwjMrfao^nodoDbt 


of  all  patta,  I  would  prefer  to  ba  wall  withia 
the  limit  of  ttJeiy.  I  ihould  fix  luoh  a  boiler  in  a 
brick  Betting  TerfioaHy,  the  Sr«  being  in  front  and 
carried  round  with  a  uell  flue.  SuohaboiUr  would 
Bupply  ateam  for  an  engine  eithar  l}in.  bore  by  S'ui. 
atroka,  orttin.  bore  and  4in.  etnike.  I  ihould  carry 
the  water  line  up  to  Uin.,  thui  leaving  ample  tteasi 
room.  Safety-Talve  should  be  to  allow  ample  area, 
jjin.  In  the  clear  bore,  not  the  outside  of  Tam :  this 
woidd  giTe  a  fraction  over  half  a  equore  inch.    Lot 


.  .  and  Bteain  khouid  blow  off  at  211b.,  whilst  the 
weight  of  lever  and  valie  will  at  least  incieiue  the 
preuare  another  pound,  thui  giving  25tb.  to  bio  w  at. 

[BGTOSl-Pilter.— TikiuK  the  laU  into  account, 
the  fluioB  will  not  gi*e  more  than  40  gsllaui  of 
water  per  minute— I.e.,  Oi!0  gallant  per  diem  (21 
hours).  The  Alter  which  I  ihould  say  would  suit 
"  Backwoodsman's  "  purpose  will  be  such  a  one  as 
is  mad  by  waterwoiki  companies,  whioh  ii  com- 
poKd  as  follows :— I8iii.  podiUed  olay,  6tt.  of  ordi- 
uaiy  imaU  stones,  known  aa  "  meUI,"  3tt.  of 
gravel,  2ft.  of  land.  In  the  clay  is  laid  the  eibunst 
tTDughi.  covered  with  larger  boulders,  to  keep  the 
way  dear.  Socb  a  filter  will  fitter  600  galloQS  per 
24  hours  per  square  yard,  and  will  coat  about  158. 
tha  square  yara.  If  theabovBheiichtBare  toogreat, 
redace  the  metal  to  3lt.  fiiu..  and  gravel  to  2tt.  6in. 
It  this  filter  will  not  do,  "  Backwoodaman  "  might 
use  ohsrcoal  filtera,  but  they  will  bo  expenaive.— 
BOOUK. 

[-^6806.]— Fool  of  I^naaa.- The  focus  of  all 
converging  loQsei,  which  are  the  bi-eonvei,  piano, 
convex,  and  meniicui  forms,  can  be  foiud  nabily 
rnough.  Thus,  by  holding  tha  laos  you  want  ti 
eiidthofocusofin  tholightoftha -" '-~ 


spot  of  light  will  be  seen.  The  distanoe  of  1 
from  the  image  thus  formed  ii  the  foous.  Yon  may 
also  employ  a  lamp  or  gas-jet,  and  from  tha  image 
of  it  ill  the  same  way  get  the  focus  ;  bat  in  that 
caMi  the  lamp  or  light  ihould  be  not  lesa  than  20ft. 
away.  Diveraent  or  concave  leniei  are  not  lo 
easily  dealt  with,  ai  they  do  not  bring  the  rays  to  a 
point  or  visible  focus.  One  way  ia  to  aaoertam  ez- 
octty  the  eize  of  the  concave  lens.  Supposing  it  lo 
he  lin.  diam.,  then  draw  on  a  ineoe  of  paper  • 
circle  exactly  2in.  diameter.  Now  pin  the  paper  on 
a,  wall  facing  the  lime,  and  hold  the  concave  leni  at 
Guch  a  distance  from  the  paper  that  the  circle  of 
light  palling  through  it  just '"'  "     "'       '    ' 


of  finding  the  focus,  but  I  cc 

the  lame  way  as  the  simple  magnifying  lens,  aod 
the  concave  the  same,  the  only  difterenee  being  that 
the  resultant  focus  is  (hat  of  the  combination,  aud 
not  that  of  either  of  its  compoueuts.  The  cement 
Dsed  fur  ichiomatic  lenses  is  usually  Canada  balsam. 
One  well-known  telescope  o.g.  maker  used  to  use  a 
cement  of  equal  parts  of  oil  of  oauia  and  either 
Canada  balsam  or  castor  oil.— Iimcra. 

[56807.]— Battoca  and  BnttonHoIe*.- Would 
not  some  sort  of  a  light  ipiing  clip  do  instead  of 
the  button-hole  f—CncBO. 

.''[6GSII.]  — Boxfaos  aondenaara.  —  To  "In- 
TICTJ.  "  and  OmEaa.— Two  formi,  giving  eqnally 
good  reiulti,  are  available  for  you  to  choose  from. 
One  is  that  of  two  tubes  of  the  same  length,  but 
one,  say,  lin.  less  in  external  diameter  than  the 
other;  the  imoller  being  placed  inside  the  larger, 
and  the  annular  ipaee  at  each  end  doaed,  an 
annular  condensing  chamber  ii  formed,  which 
would  be  found  exceedingly  elective ;  the  whole 
condenser  being  placed  in  a  tank  a  little  larger  thin 
iteelf.  Or  a  corn  of  tubing  of  aufBoieut  length  may 
be  mod  in  a  similar  tank.  In  either  case  tha 
equivalent  condensing  surface  of  30ft.  of  lin.  pipe 
per  hone-power  is  lufficieut.  Ai  to  the  volume  of 
cold  water,  about  one  gsllon  of  cold  water  per 
minute  ia  needed  for  each  horse-power,  with  a  sur- 
face condenwr  and  low-pcussure  steam,  suoh  as 
you  mention.  Air-pump  may  be  of  suoh  dimen- 
niona  that  it  is  one-third  the  area  of  the'iteam 
cylinder,  the  stroke  being  that  of  the  steam  cylinder. 
For  such  low  pressures  t  should  allow  3B  to40  square 
inchea  to  each  hone-power  on  the  piston.— Is- 

[5GS12.]  — Tenrastrial  Teleaoopa.  —  Yon  can 
eauly  get  a  new  tlint  lens  fitted,  if  the  instcuioent 
is  wor&  it,  by  sending  the  remaining  lena,  with  tha 
broken  one,  to  any  good  optician's. — IMTIOTA. 

I6G313,]— Praotnr*  of  Watar-Qanse  Tube. 
—The  reason  these  ideas  have  entered  the  mind  of 
the  querist  is  probaldy  owing  to  a  heavy  supper, 
whiou  bos  produoed  a  vary  vivid  nightmare,  and 
Ihui  given  the  aemblance  of  reality  to  a  diiordcred 
imogmation.  I  have  often  oleaned  g\au  ^Tk^e- 
tDbes  In  tho  wftj  menlioaed,  anA.  hMB  •odM&nai 


iven  ictapad  tham  dean  with  a  bant  win.  I  ohm 
Torked  a  boiler  with  a  wire  up  the  tuba  to  oollaat 
norustation  and  prevent  it  lodgliig  on  the  inner 
urface  of  the  gloss,  Uy  glasaea  wear  out,  bat 
hey  never  break.— BaccouB. 


[56816.]— Tank.— I  should  pnfer  tha  outlet-pipe 
u  tha  bottom  to  the  siphon.  Thaorattoally  tha 
{phon  would  not  deliver  the  same  volume  of  water 


1  discharge-pipe  on  the  bottom  is 

[SeSlT-j— To  Sr.  Wenham.  — The  amnga- 
neot  tor  equalising  tha  wear  of  the  guide  aorew 
idipted  by  Andrew  Muir  lo  his  lathe,  ccoiistad  of 
1  flat  bar  attached  i>t  rjue  end  by  a  bott  to  the  slide 
ir  saddle,  and  at  the  other  resting  in  a  bearing  from 
he  outer  end  of  the  lathe-bed.  This  bar  carried 
iho  usual  form  of  handle  and  clip  nut,  which  oonld 
le  clamped  and  fixed  on  the  bar  in  any  part  of  ita 
engtfa.  The  object  of  this  addition  waa  to  distrl- 
mte  tha  undue  wear  that  would  atberwise  ocoui 
n  one  spot  on  the  guide-screw,  by  constantly  out- 
;ing  short  Borows,  such  OS  tops.  Of  oaurie,  if  very 
ong  screws  were  to  ba  cut,  requiring  nearly  the 
Thole  traverse,  thie  arrangement  would  not  ba 
leeded  ;  and  it  in  the  way,  could  at  once  be  taksD 
iff,  and;  the  primary  dip-nut  employed  as  usnal. 
3oth  olip-nuts  mi^ht  be  lut  in  sear  at  the  aama 
,imo  without  Interfering  with  each  other  ;  but  I  am 
lot  aware  that  thii  was  ever   pcactiaed. —  F.  H. 

[5CS18.1— Spharioal  AberraUon,— Tea.  The 
Ustanoe  between  the  lensea  produces  an  effect  upon 
he  apberioal  aberration  which  is  even  mora  oon- 
ipieuous  than  that  produced  upon  the  colour.  1 
lava  within  the  last  week  received  from  a  veTy 
ikilled  artiat  what  I  believe  to  be  a  fine  tale- 
icopa  of  SJin.  aperture,  constmctad  with  the  apedal 
'few  of  correcting  apherical  abt^rration  by  adjust- 
iiHut  of  the  distance  between  the  lenses.  I  hope 
loan  to  be  able  to  send,  with  oucEditor'a  kind  per- 


if.  a.  p. 


166819.1— PIoklB  tat  BrM*.-"  J.  H,  D,"  win 
ud  this  method  anawer  his  purposa  :  Fint,  waah 
le  article  in  a  solution  of  caustic  aoda  and  dry  in 
all  grease  ;  then  dip 


acid,  and  3  parti  of  common  salt,  which  must 
w  well  drjed  in  an  oven ;  then  mix  all  three  tog*. 
bei,  and  stir  with  a  gluis  roil.  Afterward!  wadi 
;hB  article  in  hot  water,  and  dry  as  before.  Thia 
vill  produce  a  good  dead  oolour,  whioh  oau  be 
irightaned  by  soratchlng  or  burnishing.— Edtibd 


[60320.]— Oammntator.— A  commutator  is  lor 
-aversiug  the  current  in  the  primary,  which  tB- 
rersus  the  palci  of  the  electro -magnet,  which,  ia 
ti  turn,  alters  the  direction  of  the  seoondary  our- 
-ent.  You  need  uoteipeot  lin.  spark:  youihoold 
}ii  quite  content  with  iin.  spark,  if  you  get  that, 
n'itha  tin.  spark  jou  will  be  able  to  light  up  a 
I2tu.  vacuum  tube.  It  ia  for  reversing  the  current 
when  lighting  up  vacuum  tubes  that  the  commu- 
Ator  is  necessary.  Two  ons-quart  bichromatas  li 
lioaps— one  would  do.— 0.  L. 

[66S20.]— Oommutfttor.  —  The  oommntator  ii 
m  extremely  useful  additiOD  to  an  intensity  ooQ, 
ilthough  it  cannot  be  regarded  as  one  of  ita  esson- 
tia]  porta.  For  a  coil  the  size  of  youn  it  would  he 
better  to  have  one,  and  I  should  adviie  attoordiugly. 
rho  commutator  has  two  very  important  purpoaes ; 
:i)  To  change  the  direction  in  which  the  current 
Ijws  through  the  primary,  and  oonsequanlly 
ijianging  the  direction  of  the  current  in  liia  se- 
condary circuit  also.  Hence  it  acts  as  a  curreat* 
reverser,  and  bvery  useful  in  many  experiment* , 
(2)  It  may  not  only  he  used  aa  a  revener,  but  olM 
u  a  Durrent-saipender.  Presumiiig  it  ia  made  of  a 
gliader  of  ebonite  or  ivory,  with  apringi  pressing 
upon  plates  of  brass  on  two  opposite  sides  of  the 
jylinder;  if  the  cylinder  be  turned  oue  quarter  of  a 
:srolutioQ,  contact  will  be  broken,  as  the  spring* 
ivillrest  upon  the  ivory  or  ebouita  between  the  two 
Urals  plates.  This  eoattlei  tha  arrangements  for 
Jie    secondary    r""~"*    *^  ^"  n-^Aa  nn'ti,/,.,*  th* 


juilt  your  oc 

Lppointad  if  a  liu.  spark  is  nut  obtained.  A  con- 
leiiser  will  be  nooessory,  its  size  being  in  propor- 
;ion  to  the  battery-powac  you  propose  to  employ, 
md  best  oscertaiuoil  by  experiment.— BouadiL. 

[6GS25.]  — Maohaoloal  Queatios.- 1  think  that 
'  Student "  has  made  a  slip  of  the  pan,  and  that  In 
lis  given  case  "similarly  lupported  "  should  be 
'horizontally  supported."  This  ohange  vrould 
noke  the  case  be  ooniisteDt  with  the  itieogth  of 
Ir  as  given  in  Moleaworth'a  Pocket  Book.  01 
,  the  l>aam  when  supported  with  an  iuoliuatioa 


A«ia 
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AND  WOBLD  OF  SCIENOE  AND  AST. 
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TOOLS  AHL   GUTTEa-BARS-lV. 

BEFORE  Hpeakmg  of  the  very  necessarj 
and  important  matter  of  griading  and 
■haping  cutters,  I  will  reply  to  the  receni 
query  of  a  canegpoiideiit  who  asked  what 
depth  of  cut  can  be  talceii.  Not  caring  tc 
rely  upon  my  own  experience  with  i 
liglit  lin.  bar,  I  requested  my  kind  friend 
and  aUy,  "  J.  K.  P.,"  to  pnt  matters  to  thi 
test,  feeling  Ifaott  his  dictum  .would  utiefv 
moatof  our  readers,  if  not  all.  The  result 
ia  moat  satisfactory — to  wit,  a  shaving  ovei 
2ft.  long,  cut  from  a  1 1  bar  of  ordinary  rollec 
iron,  the  depth  of  cut  l-9th  of  an  inch,  the 
feed  80  to  the  inch,  and  the  remark  it 
ftdded:  "I  have  no  doubt  I  could  out  70  tc 
tke  inch  in  another  and  a  stronger  lathe.'' 
There  is,  in  faot,  no  reason  why  a'cuttei 
■ecurely  held  in  a  barshonldnot  doaamaci: 
imk  aa  if  it  formed  the  end  of  a  cranked 
ttxd,  whiob,  with  its  holder,  it  actually  be- 
oomea;  and  it  ia  because  such  a  cutter  bein^ 
k  atraight  bar  ia  easier  to  grind  than  e 
dtuJiea  tool  that  these  bars  are  so  conveni- 
ent. Bat  in  addition  to  this  adrantase  ii 
the  unquestionable  one  of  facility  in  adjust- 
hu:  the  height  and  position  of  the  cutting 
■  e£ea,  and  the  bar  which  does  this  the  besi 
ia  the  one  that  should  bear  the  palnj.  Th< 
question  of  grindiag  cutters  naturally  ocon- 
pad  the  attention  of  Mr.  Haydon  at  a  verj 
aarlj  peiiod  of  his  experiments;  })ut  it  wai 
"J.K.  P."  who,I  believe,  solved  the  diffionltj 
in  such  a  way  as  to  gire  the  double-edgt 
,  ayatem  a  fair  chance  of  acceptance  witl 
ptaotiDal  mechanics.  No  gimcrack  cqn- 
biranoea  would  do.  The  ordinary  shoi 
grindatoue  must  be  pressed  into  service  witi 
■oms  aimplt.  and  easy  method  of  con- 
teuling  tile  angles  as  the  grinding  proceeds. 
Chnges  for  the  pocket  might  be  added,  but 
ao  far  as  possible  the  workman  must  be  at 
independent  of  these  as  if  he  were  grinding 
an  ordinary  solid  lathe  tool.  The  methoc 
that  suggested  itself  to  "  J.  E.  P."  was  th( 
OM  of  a  board  resting  on  the  bearers  ol 
tita  grindstone,  of  snch  thickness  as  at  o 


pBrpoae  could  thus  be  obtained  without 
nrttier  measurement,  or  special  attention  ot 
thepart  of  the  workman.  But  in  order  ti 
otrtain  a  given  angle,  even  in  this  way,  thi 
ontter  must  be  raised  to  a  certain  height  ii 
Uie  ding ;  and  the  higher  it  is  placed  wbili 
ttieahank  lies  upon  the  before-named  boari 
OTieat,  the  greater  will  be  the  clearano 
KSTOD  to  the  cutter,  provided  the  rest  raisei 
SwtMl  above  the  level  of  the  centre  of  thi 
axla  of  the  stone.  This  will  be  seen  oi 
rafermoe  to  Fig.  39,  where  A  represents  thi 
■randstone,  and  BCD  the  level  of  its  centre 
Then  the  spaces  between  the  dotted  line, 
tiuv  lapicaent  tools  a,  A,  c,  li, «,  lyingendon 

-  mt  'ntrious  heights  for  grinding.  AIL  abovi 
Uw  axis  will  be  more  ground  towarda  thei 

!     knrei   anrface — Le.,    with   more  clearance 

^  awdt  aa  it  stands  higher,  and  all  below  wil 
1m  gnmnd  nearer  the  upper  surface— i.e. 
iri£  leaa  clearance. 

Kmoe,  in  arranging  the  grinding  blool 
or  board  (say.  Sin.  wide],  matters  must  bi 
K>  arranged  aa  to  insure  the  correct  positioi 
of  the  tool.  It  may  be  necessary  to  ou' 
down  the  water-trongh  or  bearers,  and  thei 
tD  Bt  the  block ;  but  in  any  case,  it  will  b< 
a  matter  of  experiment  to  find  the  correc 
imfghit  or  thkkhesa  of  block,  and  also  thi 

r  iM^it  to  which  the  ontter  must  be  raisec 
al^ow  tha  sling  of  the  bar.    When  this  hai 

^    aoM  baMi  anariaiaad,  a  vef7  simple  gaug) 

'    win  iunra  airob  bmgbt  being  kept;  and 

wftaait  if  t&n*  deUrauned  bow  high  the 

'      TOL.  XIX^XO.  1.067. 
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cutter  must  stand  to  get  a  clearance  of  3'', 
noihin^  will  be  easier  than  to  increase  or 
reduce  it  at  pleasnre.  Some  one  asked,  in 
a  recent  nnniber,  whether  the  wear  of  the 
stone  would  not  upset  the  calculations  as  to 
the  clearance  angle.  To  answer  this,  I  have 
added  the  drole  HAO  to  represent  such 
worn  stone,  and  the  effect  is  evident.  The 
tool  g  has  plainly  more  olearanoe  than  a. 
But  until  considerable  wear  takes  place,  this 
is  of  very  slight  importance,  and  can  easily 
be  remedied  by  slightly  lowering  the  grind- 
ing block — b,  ioT  instance,  ground  on  the 
big  stone  has  about  the  clearance  of  c  ground 
upon  the  small  one.  As,  therefore,  the 
stone  diminishes  in  siie,  the  grinding  block 
needs  to  be  planed  thinner.  It  must  be 
reniembered  Uiat  the  actual  olearanoe  angle 
may  range  from  3"  to6°  ;  so  that  this  altera- 
tion in  the  thickness  of  grinding  block  need 
not  be  very  often  resorted  to.  These  little 
theoretsoal  dif&aulties  are  of  no  great 
importance  in  praotice,  being  so  easily 
remedied. 


pocket  gauge.    The  burnished  edger 
are  rounded,  give  it  a  finish.  It  wai 
a  copy  of  one  of  Ur.  Haydon'i ;  1 
A  very  easy  |;ange  is  made  by  cutting  a   had  it  some  years,  and  am  not  q^ 
notch  in  the  grmding  block  A,  Fig,  40,8uchlQf  th%'ne:i.'b\,'«Q,'bn-««^eit'¥t:^ 
that  when  the  top  of  the  sling  is  pVaced^  b«\1  can.  sa-s  ^itAtoiii  'Oa^'OMg 
•hown  reating  on  the  end  of  the  feoard,  tW  b^sot^  namjA  i»au>»*wt^^:g™-™ 
Butter  may  toooh  the  end  of  thenotcb,  •ttp-\»»»ilj«»tofti*'W*%**' ™^^^ij[ 
Bosing  it  to  be  raised  to  the  proper  teiisiti\,\  4>At5.  to  aassi«Q.V«»»«».  ^  ^P™* 


for  grinding.  For  a  perfectly  new  bit  of 
steel,  that  has  not  been  ground  before,  it  ia 
necessary  to  set  it  up  a  little  higher  in  the 
sling,  as  more  will  eventually  be  ground  off 
in  all  probability,  in  shaping  the  tool ;  bnt 
the  difference  will  not  be  great.  Ur. 
Haydon,  however,  was  in  the  habit  of  using 
two  gauges.  A  very  useful  combination  t«ol 
is  shown  in  Pig.  41  ;  a  gauge  and  tommy  to 
fit  the  capstan  head  of  the  screw  of  the  bar. 
I  made  my  own  of  a  broken  flat  file  slightly 
lowered  in  temper  and  ground  smooUt  on 
both  sides.  There  is  a  gauge  for  height  of 
tool  for  grinding,  another  for  height  of  tool 
for  use  in  the  lathe,  a  notch  of  120",  one  of 
55',  one  of  90°,  and  one  of  45°,  the  latter 
forming  edges  of  60',  and  suitable  for  cutters 
to  go  into  comers ;  another  is  added  of  60". 
The  tool  is  3iin.  in  length,    tin.  wide,  and 


pin.  thick,  a 


puipoaeaaa  < 
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Nam*  Of 
Stat. 

i 

tnce. 

Moon'B 
Limb. 

til 

21 

m 

Bmppmt. 
SHOO. 

Moon'i 

limb. 

III 

2 

n 

I1.II1. 

k.m. 

2 

B.A.a  TTT4 

2  37  a.m. 

Bright 

108 

99 

3  es  a.m 

Duk 

S02 

32 

3i7 

-Vbgini. 

10  10  p.m. 

Dark 

ISl 

ia27p.n1. 

Bright 

17» 

215 

« 

Duk 

13tl 

236 

272 

<t 

ID  31     „ 

Dark 

17 

33 

11    1     „ 

Bright 

335 

356 

II 

Kght 

Declination 
North. 

Sonttw. 

11 

IS 
21 

h.      m. 

11    £7-S 
11    66-3 
11     CB'B 
11     69-4 
13      0  0 

i      l'-6 
0    68-6 
0    B4'9 
0    60-8 
0     48-3 

h.     m. 

5     181  p.m. 

*  68  9    „ 
i    89-8    „ 

*  20-7    „ 
4      1-7    „ 

The  exceedingly  thott  arc  thus  doecribed  hy 
Uianiu  white  aa  yet  he  rem^na  visible  liee 
kbont  two-thitd«  of  the  way  from  0  towards 
1  Vitginis. 

Heptane,  we  might  have  added  above,  u  in- 
vinble  too. 

Shooting  Btaie 
may  be  watched  for  on  the  nights  of  the  17th, 
the  20th,  and  the  29th  of  July,  respectively. 
Oroonwioh   Mmui   Time     of    Southlnc 
fleraiL  of  the  Prlnolpal  Sized  Stars  oa 
the  Vlrht  of  Jolr  ist,  18SB. 

Souths. 
Star.  h.  m.    s. 

y  Hercnlis        9  3«  3981  p. i 

Antazes  9  42    0-33    . 

a'  HarooUa 

a  Ophiochl      . . 

V  Diaeonis 


chlorates,  and  Uessn.  Boake  and  Ce.  ezhib 
liijaiOed  sulphur  dioitde  and  various  metalli 
solpbites.  Measn.  Mar  and  Bakei  have  ■ 
interesting  stand,  od  which  ate  a  number  ( 
bean^ul  ipecimeas,  indadjng  varioos  metalli 

tablet  camphor  m  large  and  perfectly  tzansparai 
Uocks.  Messrs.  Howard  and  Bans  show  varion 
preparations  from  cinchona  hurk,  and  Msisn 
Hopkin  and  Williami  have  a  number  of  ieteresl 
ing  eihibita,  some  of  which  are  remarkable  fc 
their  beauty.  Among  them  may  be  speciall, 
mentioned    some    lulphocarbolate    of     ~'~  ~ 


line  colourless  crystals  of  cantharidin,  and  pur 
urea  in  very  beautiful  needles.  A  very  One  col 
lection  of  sulphocarbolates  is  also  ahown  b 
Messrs.  F.  0.  Calvert  and  Co.,  who  also  sho' 
four  brands  of  crj-italliaed  carbolic  acid, 


would  have  prevented  it  from  being  seleoteil  m  a 
specimen  lor  exhibition.  H.  BoUmann  Condy 
shows  a  oollectioD  o(  hypoaulpbatea,  including 
those  of  copper,  msnganeee,  barium,  sodium, 
and  potassium,  and  also  exbibiu  a  new  disin- 
fectant said  to  consist  etsentially  of  a  mixture  of 
permanganate  and  sulphate  of  aluminium,  and 
to  be  capable  of  yielding  a  far  more  concentrated 
aqueous  solution  thao  permanganate  of  potassium 
will  do.  Among  othur  exhibitors  in  the  Chemiod 
Deportment  we  may  call  attention  to  the  stand 
of  Mevis.  Mackey,  Mackey,  and  Co  ,  MeNrs. 
Townsoa  and  Mercer,  E.  Packard  and  Co.,  and 
others.  The  balancee  of  Uegrave  and  Co.,  and 
L.  Oertling  and  Co.,  should  be  noticed,  and  the 
very  ingenious  airtight  taps  of  Arnold  Biloart 
should  not  be  pasied  without  examination. 
Altogether,  the  Chemical  Deportment  of  the 
Invention!  ii  well  worthy  of  ctu^ul  impaction, 
and,  to  those  who  can  appreciate  it,  will  be  found 
highly  illustrative  of  tne  march  •!  applied 
chemistry  during  recent  years. 


i°,  90",  104°,  and  108"  F.  respectively,  wl 
carbolic    disinfecting    powdera    range 


whil 


.   10  28  54-81 
.   )0  48     3-09 

.  11  13  19-ei 

,  11  62  19-76 

.   12  19  30-OS 


The  method  of  finding  the  Gnanwich  Mean 
Time  of  Snnthing  of  uther  of  the  Stars  in 
the  above  list  for  any  other  night  in  July, 
as  also  that  of  determining  the  local  instant  oj 
ita  Transit  at  an;  other  Station,  will  be  toond 
<m  p.  3S6  of  Vol.  XL. 


THE  UTESVATIOHAL ISVBVTIOHB 

XZHIBITIOH.-VIII. 
ObemlatiT  *nd  Ohsmloal  Xknutkotorea. 

THE  Chemical  Department  of  the  Inventions 
Exhibition  is  not  so  large,  and  peihapa 
scarcely  as  interesting,  as  the  similar  depart- 
ment hss  been  in  other  exhibitions ;  but  the 
contributors  are,  in  moat  cases,  representative 
flms,  and  the  exhibits  are  fairly  typical  of  the 
direction  taken  hy  chemical  invention  of  late 
year*.  Tha  stall  which  first  claims  attention  is 
one  on  which  are  exiiibited  a  number  of  samples 
illustrative  ol  the  alkali  manufacture,  and  Ibe 
recovery  of  sulphur  from  the  vat-wasto  of  the 
Z^blano  process.  The  names  of  L.  Mond,  Jas. 
HcTear,  Bmnner,  Moad  and  Co.,  Bell  Bros.. 
Oaskell,  Deacon,  and  Co.,  J.  C.  Oamble  and 
Son,  &c  ,  appear  as  the  joint  exhibitors  on  this 
■tall.  Besides  an  intensCing  aeries  of  samples 
■bowing  the  manufacture  of  soda,  &c.,  in 
different  stages,  there  are  some  Sue  Bpecimens  of 
chlorates.  A  modal  of  McTcar'a  revolving 
furnace  is  to  bo  found  near  at  hand,  and  close 
by  are  some  admirable  models  of  the  plant  used 
.  in  Weldon's  process  for  the  manufacture  of 
chlorine.  The  moat  recent  method  of  the  tatter 
ingenious  chemist  consista  in  adding  powdered 
■nagneaia  to  hy drated  magneainm  chloride,  fused 
in  its  water  oE  crjBtatlisation.  An  oiy-chloride 
of  DUgneainm  is  thus  formed,  which,  on  being 
heated  in  a  current  of  air,  eplita  up  in  accordance 
with  the  equation  ;  MgO  ■^  MgCIi  +  0 
-  21IgO  +  CI,.  The  hydrochloric  acid,  which 
is  always  produced  in  practice,  ia  washed  out  of 
tbe  gas  in  the  usual  way,  and  tbe  magnesia 
MTTM  for  another  operation.  Some  pret^  speoi- 
is  are  shown  in  connection  with  Mnspratt 
patent   lor '-■ 


Iho  .  „     . 

strength  from  6  to  50  per  cent,  of  carbolic  1 
We  believe  in  the  caae  of  the  stronger  pcwdei 
the  absorbent  used  ia  kieselguhr.  A  remorkabl 
exhibit  is  that  of  Messrs.  Burt,  Boulton,  an 
Haywood,  besides  models  of  their  improve 
apparatus  for  crsosoting  timber,  according  t 
which  the  timber  is  immersed  in  tbe  creosote  oL 
heated  somewhatabove  the  boiling  point  of  wata 
while  a  vacuum  is  maintained,  which  results  i 
the  effectual  expulsion  of  all  moistiue,  and,  o 
readmitting  the  air,  the  creosote  is  forced  int 
the  pores  of  the  wood  in  a  very  perfect  mannei 
But  to  the  pure  chemist  the  beautiful  ooliectia 
of  oool-tar  products  shown  hy  the  same  fin 
will  be  of  more  direct  interest.  Among  thai 
we  would  call  particular  attention  to  the  follow 
ing  ipedmeni :  —  Diuitrobensene  in  delicate  tuft 
of  yellowish- white  needles,  acridiol  hydrochlorat 
in  goldsn  or  brownish-yellow  acolea,  a  mognifl 
cent  specimen  of  anthracene,  lemon-yellow  crya 
tale  of  dichlor-anthracene  resembling  picric  acid 
and  a  beautiful  fiuoresceut  aolntion  of  six  drop 
of  dichlor-anthracene  aulphonic  add  in  one  quar 
of  water.  A  speuimen  of  anthraquinone  h 
magnificent,  extremely  long,  delicate  lemon 
yaLow  needlea  ahould  ba  noticed,  and  also  one  u 
chrysoquinone  in  minute  needle*  of  a  deep  m 
colour.  A  specimen  of  alizarin  in  oraoge-re< 
needlea  of  the  colour  of  btchromato  of  potassiun 
should  also  attract  attention.  Ttie  Britisl 
Company  show  a  series  of  interostinf 
apecimens  connected  with  their  mannfactnre 
Messrs.  Brooke,  Simpson,  and  Spiller  likewiti 
exhibit  some  coal-tar  products,  as  do  Menn 
Xievinslein,  Campbell,  and  Co.  An  intereitin( 
collection  of  aoawaed  products,  shown  by  thi 
British  Seaweed  Company,  exhibits,  in  ■ 
striking  manner,  the  industiy  with  wluch  Mr 
E.  C,  Stanford  has  inveetigated  tha  aomewhal 
unpromising  aubjeot  of  algm.  We  are  glad  U 
hear  that  ttus  curious  bodyis  now  used  for  dress 

5  cloth  and  cotton  thread,  and  is  employed  ai 
ung  substitute  in  calico  printing.  The  col- 
lection of  metallic  alginates  ia  very  complete, 
and  well  worthy  oE  notice.  Young's  Faraffio 
Light  and  Mineral  Oil  Company,  Limited,  ex- 
hibit certain  specimens  whicn  are  rorel;  teen. 
Among  otheis,  three  diffarant  compound  ethers 
ot  pyrogallic  acid,  boiling  at  263°,  26o',  and 
285°  C.  respectively,  togothor  with  cymol-pbenol 
boiling  at  237°,  and  phloiol  boiling  at  220'. 
They  also  ahow  specimena  of  the  tar  hnsea, 
tatracoline,  cry ptidme,  iridiline,  and  leucoline. 
The  same  firm  show  an  interesting  collection  ot 
iilra  paraSins,  ranging  from  octane,  having  a 
iensify  of  '720  and  boiling  at  255°  F.,  to  hepta- 
decane,  with  a  density  ot  -^03,  boiling  at  5t)8°  F, 
and  solidifying  at  48*^  F.  Among  their  exhibits 
are  some  pretty  artificial  fioweii  moulded  in 
paraffin  wax  ;  while  a  large  block  ot  paraffin 
attracts  attention  from  the  number  of  aii-bab1A«n 


TBEO&T  AEDPR&CTICB  OF  PHOTO- 

MICE0GR4PHY.-1I.' 

By  HitmiCE  N.  Miuxa,  M.D. 

LETnsnowselectondanangeonrapparatns.  We 
are  to  use  sunlight— we  must  have  a  heliostat. 
Ot  the  almost  numbarleas  forma  of  Qii^  rsaaing  froM 

:  J_/„  lofliemost  aomDlloaM.1~~*^~~' 

tatinEl;  give  the 

pensive  lul 

and  biouDhl 

most  nsefnl  members— Ur.  D.  C  Chapman. 

apparatus  is  familiar  to  moat  of  yon.    ItildSL 

in  SiUiman't  Jouma!,  1863-65,  and  I  will  give  the 
SMential  featoisa.  The  works  of  an  ordinary 
Tankaa  eloek,  with  bsJanca,  ais  made  to  rotate  a 
itael  mandrel  which  is  inolined  so  as  to  piaasnt  a 
oonlinnatioa  of  our  polar  axis.  This  msndiel  car- 
ries the  mimr.  Tha  entire  apparatus  oan  be  made 
wall  and  solidly  at  an  expense  of  not  more  than 
fifteen  dollan.  It  ii  easi^  adjusted,  and  when 
n^olatad  performs  with  sufficient  preolBOn  tdr  O* 
beat  work.  Secretan,  of  Paris,  make*  an  initni- 
ment  on  this  plan,  entirely  at  sMtal,  which  i*. 
neeessarily  less  liable  to  Ipoaa  adjustment  by  ex- 
posure thin  one  made  partly  of -■     ■• "■ 

aa  wa  do  not  work  exoept  in  pi 

baUosWot  Chapman  will  ran. , 

tor  alangtJmaif  properly  oared  for  when  not  inns*. 

Time  aflorda  ma  no  opportunity  to  say  anything 

hero  about  the  adjustment  or  regulatmg  of  this 


piece  ot  oui  apparatus.    I  cannot  refrain, 
mpassiDg,  from  auggestine  that  a  sraat 
valaabla  nme  will  be  aaved^y  caratully  rei 
the  olockwarkbeforaattemptmgtoasstheheiuam 
in  aetual  work. 

Having  adjusted  tbe  appaiatua.  we  find  tha 
proper  po*itlon  tor  it  on  the  shelf  ootsid*  ont 
window,  and  by  some  means  aSs  it  so  that  we  m» 
dwaysbe  sure  of  ssenring  the  same  posUlDn.  W* 
is  prafenbla  to  attempting  to  box  it  in,  ■■  tha 
atorms  are  almost  certain  to  Injure  audaUoilt. 
The  beliostat  is  so  plaoed  that  a  beam  uf  sunlight 
the  sixe  ol  the  miiror,  aay  4iu.  by  8in,,  is  proj*M*d 
against  the  outside  ot  our  alationary  wlodow  ahnt- 
ter  at  apoiot  about  one  toot  above  tha  window- 
ledge.  Ilie  miiror  should  b«  ot  glas*  sQvared  and 
not  ooreied  with  amalgam.  At  this  point  in  the 
■butter  a  hole  about  six  inches  square  u  to  be  made, 
•rith  oleala  eotiiely  around  it,  Indde,  so  that  with 
button*  wa  may  quickly  fasten  therein  a  plWMf  of 
tKMld,  whitJi,  as  wa  will  see  in  a  moment,  will  oanj 
Jurseoondary  mirror.  You  will  observe  that  tha 
team  from  the  miirDr  oE  tha  beliostat  will  paK 
through  the  hole  in  the  abutter  at  an  aoute  angU, 
udao  on  up  to  the  ceiling  of  tha  room,  and  this  Is 
nedsely  where  we  do  not  wont  it.  Wa  have  got 
ihe  light  into  our  room,  however,  and  if  evsryUung 
M  working  a*  it  should  the  spot  of  light  will  ra- 
nain  unmoved  for  hours.  But  we  vrant  to  bsid 
his  beam  so  that  it  may  oone  through  theopanin^ 
n  the  abutter  at  right  anglea  to  the  samSjand  SO 
Mss  on  through  the  microscope,  &a.  lU*  wa 
kooomplish  by  means  of  a  second  nuRor,  alio 
ilvend,  placed  just  ootaide  the  square  opeidng  in 
he  shutter  ;  thia  ia  attached  to  the  perforated  hMid 
ihich  flta  therein.  Thismirrormnitbesusoaptlblo 
if  movement  in  two  directiana,  to  that  we  may 
Iways  catch  tha  beam  from  the  primary  mirror, 
nd  direct  it  irith  accuracy  and  delicacy  as  wa 
asire.  This  is  best  accomplished  by  using  tho 
rransameut  employed  in  the  old  aolor  miero*cop«, 
nd  which  Is  also  used  in  solar  photography  I^  re- 
eotion.  Suffice  it  to  say  that  the  mirror  wl&  It* 
ttaiiuaeni*  I*  tfRxad  to  our  pertotatad  board  so 
lat  when  the  latter  is  in  plaoe  we  may  have  the 
lirrox  oompletely  under  our  oontrot,  aa  the  rod* 
'hkh  aooompliah  the  adjustmsnts  pass  through  the 
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board  and  terminate  in  milled  heads  inside  the 
■hotter. 

Our  light  IB  at  last  passing  through  our  shatter 
and  into  our  room  parallel  with  and  above  onr  shelf. 
The  latter  moat  be  so  adjusted  for  height  that  when 
the  microscope  is  placed  thereon  and  the  optical 
body  placed  horizontally,  the  beam  of  sunlight  may 
pass  tJirough  the  optical  axis  of  the  lenses.  A«  to 
the  microscope— the  great  desideratum  is  solidity. 
Ton  will  have  noticed  that  this  solidity  crops  out 
Tery  frequently  in  my  remarks.  It  is  the  natural 
outgrowth  ef  the  use  of  apparatus  which  the 
msohanician  seems  to  think  cannot  combine  solidity 
with  delicacy  of  adjustment. 

The  microscope  should  have,  first,  a  mechanical 
itsge ;  second,  a  centring  sub-stage ;  and,  third,  a 
fine  focussiug  adjustment  that  does  not  alter  the 
length  of  the  optical  body.  The  tube  of  the  micro- 
scope should  be  large  and  short.  Schrauer,  of  New 
Y6rk,  makes  a  special  stand  for  this  work,  that 
answers  our  purpose  admirably.  Cleats  are  affixed 
to  the  shelf,  so  that  the  microscope  may  be  moved 
to  and  from  the  shutter,  but  remain  fixed  as  far  as 
its  lateral  adjustment  is  concerned. 

Our  beam  of  sunlight  coming  ttirough  the  shutter 
we  will  suppose  to  be  about  two  inches  in  diameter. 
Now  is  our  time  to  correct  one  of  our  original  de- 
fects with  the  first  simple  apparatus.  The  scatter- 
ing rays  must  be  picked  up  and  be  made  to  arrange 
themselves  in  proper  order.  In  a  short  piece  of 
tubing  fastened  in  the  opening  in  the  shutter  we 
flUde  a  second  piece  of  tubing,  which,  in  turn,  carries 
a  j>lano-convex  or  double-convex  lens  of  nearly  the 
diameter  of  the  sunbeam.    I  believe  nothing  is 

Sained  by  more  light ;  even  an  inch  is  probably  suf - 
oient,  and  an  achromatic  leus  here  is  not  only  nse- 
Uw,  but  less  servicable  than  the  single  glass.  This 
lens  should  have  a  focus  of  not  less  tlum  eight  to 
nine  inches.  Immediately  in  front  of  this  lens,  and 
supported  on  a  little  stand,  we  place  a  cell  contain- 
ing water  that  has  previously  been  boiled.  This 
oeU  is  best  made  by  separating  two  pieces  of  thin 
plate-glass  by  a  frame  of  wood  one-half  inch  thick. 
Bore  a  hole  in  the  upper  side  of  the  frame, 
saturate  it  with  melted  ^affin,  and,  while  hot, 
jiresa  the  glasses  against  either  side  of  the  frame, 
and  keep  them  in  place  by  means  of  two  rubber 
bands,  or  by  thin  oiuding  wire.  Tiiis  makes  the 
mott  perfect  and  permanent  cell  with  which  I  am 
aoquamted.  Just  before  the  beam  of  light  is 
brought  to  a  focus  by  means  of  the  lens,  another 
cell  uiould  bo  placed,  which  must  be  filled  with 
freshly  filtered  solution  of  ammonio-sulphate  of 
copper.  This  cell  may  rest  on  a  stand  by  itself, 
altnough  a  more  elegant  way  is  to  attach  it  by  a 
mountiug  to  the  sifb-stage. 

To  the  sub-btage  is  afiixed  a  good  ashromatic  ob- 
jective.^ A  g'Ood  one-half  inch  objective  answers 
an  admirable  purpose,  although  for  special  work 
the  condensers  of  Abbe  and  others  Cdu  be  uded. 
Xhe  microscope  should  be  to  placed  that  when  the 
achromatic  condenser  is  in  proper  position  the  cone 
of  rays  from  the  primary  condenser,  or  the  plain 
lens,  msy  just  cover  the  large  or  bottom  lens  of  the 
former.  This  is  an  important  ad j  ustment,  and,  in 
order  to  secure  it  and  at  the  same  time  keep  the 
microscope  stand  immovable,  I  have  added  a  rack 
and  pinion  movement  to  my  primary  lens. 

It  might  now  be  supposed  that  we  might  place 
an  object  upon  the  stage  and  an  objective  on  the 
microscope  and  proceea  to  work ;  but  should  we  do 
■o  we  will  find  tnat  more  light  will  reach  our  plate 
from  extraneous  sources  than  will  pass  through  ttie 
mioroBcopo.  Several  methods  have  been  devised  to 
cat  off  these  stray  rays  by  means  of  curtains ;  but 
thcnr  are  all  cumbersome,  unsatiBfactory,  and 
inemcient.  I  have  devised  a  little  arrangement 
which  answers  tlie  purpose  admirably,  although  it 
must  be  seen  to  be  appreciated.  I  construct  a 
light  framework  wbicli  completely  covers  the 
apparatus  on  our  shelf,  being  of  the  width  and 
length  of  the  latter,  and  about  12  inches  high. 
Thu  frame,  except  the  bottom  and  ends,  I  cover 
with  heavy  straw  board.  This,  if  put  on  wet, 
glued,  and  well  tacked,  will,  when  dry,  be  as  tight 
as  a  dLrum.  These  sides  are  hinged,  so  that  when 
let  down  completely  expose  the  microscope  and  all 
the  accessories,  rendering  the  ad  j  ustments  of  easy 
aooomplitthmeut.  One  end  of  the  frame  (or  box,  as 
it  now  presents)  is  fastened  tightly  to  the  shutter, 
while  the  opposite  end,  through  which  the  end  of 
the  microscope  tube  projects,  is  covered  with  broad- 
cloth or  velvet,  with  a  perforation  and  drawing- 
string  through  which  the  tube  passes. 

Now  we  may  place  our  object  upon  the  micro- 
scope stage.  The  heliostat  has  b^n  steadily  fol- 
lowing the  sun,  and  our  light  requires  no  adjust- 
ment save  an  occasional  touch  of  the  secondary 
mirror.  The  light  passes  through  our  first  cell  and 
the  water  absorbs  the  heat  and  renders  it  safe  to 
our  valuable  objects  and  objectives.  Bemove  the 
eyepiece,  and,   bringing  the  camera   frame   into 

Sositiou,  pritcced  to  make  your  adjustments.  We 
,ud  that,  standing  by  the  microscope,  the  groimd 
glassframe  perhaps  two  feet  away,  the  image  appears 
▼ery  weak  uu<i  fuiut.  This  is  because  the  light  is 
mbgorhed  by  ur  passes  through  the  ground  glass. 
wch  as  our  preparatory,  yet, 


not  at  the  camera,  we  place  a  piece  of  white  card- 
board in  front  of  the  ground  glass  and  projecting 
the  image  apon  that  it  is  seen  clear  and  distinct. 
We  can  remove  our  blue  cell,  as  we  do  not  require 
it  just  now,  and  proceed  with  the  mechanical  stage 
to  find  the  portion  of  the  object  we  wish  to  repro- 
duce. Let  me  here  observe  that  a  ^ood  slide  of 
dried  human  blood  makes  a  splendid  object  to 
beein  upon— as  it  will  quickly  show  faults  of 
lighting.  This  is  the  time  to  look  out  for  internal 
reflections  ."remove  the  draw  tubes,  and  varnish  the 
inside  of  the  tube  with  sood  negative  varnish. 
When  it  becomes  tackv  aOow  the  smoke  from  a 
kerosene  lamp  with  the  wick  turned  up  and  the 
chimney  removed  to  coat  the  varnished  surface.  Or 
line  the  tube  with  paper  so  varnished  and  smoked. 
So  cover  every  surface  that  you  regard  as  liable  to 
prove  troublesome. 

Well,  everything  about  the  image  on  the  paper 
screen  appears  as  ,it  .should,  and  we  are  now  pre- 


pared to  complete  the  focussing,  yet  hardly  so,  for 
after  having  replaced  our  blue  cell,  shut  the  micro- 
scope in,  and  move  our  position  to  the  ground  glass, 
we  find  we  cannot  reach  the  milled  h^td  of  the  fine 
adjustment  of  the  microscope.  So  we  require  to 
affix  a  little  grooved  pulley  to  our  shelf  which  shall 
carry  a  light  gum-elastic  belt  over  the  milled  head 
of  the  fine  adjustment.  The  latter  should  also  be 
grooved  to  receive  the  belt.  To  the  axle  of  our 
grooved  pulley  is  attached  a  light  rod  which  passes 
back  to  the  camera.  Now  we  can  assume  our 
photographic  position  and  finish  the  f  ocusaing. 

The  question  will  be  asked :  **  How  far  distant 
should  the  ground  glass  or  sensitive  plate  be  from 
the  microscope  ?  "  To  this  question  only  a  general 
answer  can  be  given.  The  only  thing  gained  by 
distance  is  amplification.  And  j  ust  here  you  must 
appreciate  the  difference  between  amplification  and 
magnification. 

If  you  desire  increased  detail  in  your  picture  you 
can  only  secure  it  by  using  higher  power  in  tho 
objective.  Bo  not  attempt  to  make  great  blurred 
images  by  removing  the  sensitive  plate  to  a  great 
distance.  With  your  screen  at  a  distance  of  two 
feet  from  the  microscope  stage,  employing  a  first- 
class  one-eigth  inch  objective,  you  may  get  from 
800  to  1,000  diameters,  ample  for  your  first  twelve 
months  work.  ludeed,  I  would  advise  beginning 
with  a  good  quarter-inch  objective  and  about 
eighteen  inches  distance. 

In  ordering  our  steps,  you  miy  have  noticed 
that  I  removed  the  eyepiece,  and  I  mean  to  keep 
it  so  removed.  I  have  never  seen  an  iastancfi) 
where  the  introduction  of  the  eyepiece  was 
desirable ;  and  I  have  seen  a  great  many  errors  and 
imperfections  introduced  by  the  employment  of  it. 
If,  however,  you  will  insist  upon  using  the  eye- 
piece, let  me  oaution  you— see  to  it,  that  no  speck 
of  dirt,  however  small,  remains  on  either  lens,  for 
the  slightest  fleck  of  dust  is  sufficient  to  make  an 
ugly  mark  on  the  negative.  This  precaution  should 
prevail  with  the  mirror  surfaces  as  well.  Let  them 
be  thoroughly  cleaned  before  commencing  your 
dav's  work. 

Now,  how  long  shall  I  expose?  No  earthly 
intelligence  can  answer  this  question  for  you.  You 
will,  iJter  a  time,  be  able  to  look  at  the  image  on 
the  ground  glass,  and  judge  with  considerable 
accuracy  as  to  the  length  of  exposure — and  it  is 
j  ust  this  experience  alone  which  will  enable  you  to 
so  judge.  With  cur  present  facilities,  and  with 
moderate  amplification,  the  drop-shutter  can  be 
used— although  it  is  better  to  diaplfragm  down  the 
light  and  expose  longer.  The  best  exposer  is  a 
little  fiap  of  velvet  hanginpr  over  the  eyepiece  end 
of  the  microscope  tube,  as  it  may  be  lifted  and  the 
exposure  made  without  disturbing  the  adjustments. 
When  it  is  not  required  it  is  turned  aside,  and  so 
held  by  a  hook-and-eye. 

Now,  in  what  way  can  we  modify  our  apparatus, 
and  lessen  the  expense,  without  materially  affect- 
ing the  final  result  V    I  am  perfectly  assured  of  one 
thing :  for  results  that  will  prove  satisfactory  to 
the    conscientious    amateur,   I   believe  that    the 
darkened  room  cannot  be  dispensed  with.    Any- 
thing short  of  this  is  shaky  and  unreliable,  besiues 
tedious,  in  consequence  of  the  endless  running  to 
and  fco,  from  the  stage  of  the  microscope  to  the 
screen  of  the  camera.    With  our  gelatine  plates, 
for  a  very  large  range  of  work,  the  heliostat  can  be 
dispensed  with.    It  is  a  luxury,  and  indispensable 
if  very  long  exposures  are  necessary.    But  a  great 
deal  of  work  can  be  done  with  the  secondary  mirror 
alone,  although  the  constant  adjustments  are  tire- 
some.     The  next  absolute  luxury — and  this  is 
purely  so — is  the  expensive  mechanical  stage.      If 
the  student  is  prepared  to  draw  liberally  on  a  very 
large  stock  of  patience,  the  mechanical  stage  may 
be  omitted.    The  modern  glass  stages,  moving,  as 
they  do,  easily  and  with  ready  control,  answers 
fairly  well  for  the  more  expensive  attachment. 
The  centring  sub -stage  for  first-class  work  cannot 
be  spared.    Ifuch  low- power  work  can  be  fairly 
done  with  a  plain  sub-stage,  however. 

To  sum  up,  therefore,  we  may  say  that  a  (Treat 
deal  of  very  fine  work  can  be  done  in  photo-micro- 
graphy with  the  secondary  mirror,   the  centring 


mentBare  nude  while  we  are  at  the  nucroscope 


these  facilities  in  contemplation  at  least.  Moeh 
amusement  can  doubtless  be  secured  with  le«  than 
I  have  indicated ;  but  it  is  not  to  these  idlen  in 
science  that  I  am  speaking  here. 

I  desire  now  to  refer  to  some  matters  connerted 
with  our  subject,  more  especially  the  outgrowth 
of  my  practical  work.  As  to  lenses.  What  object- 
ives are  best  ?  I  think  I  can  safely  say  this:  As  a 
rule,  the  lens  that  is  found  to  produce  the  very  best 
photo- micrographic  pictures  will  also  be  an  excel- 
lent lens  for  general  microacopic  work.  It 
is  no  longer  necessary  to  look  for  lenses  eorreeted 
for  photography.  This  idea  is  a  delusion  and  a 
snare.  If  you  have  a  lens  that  works  well  on 
tissues,  you  need  not  be  afraid  to  try  it  on  these 
subjects  in  photography.  If  yon  have  a  lens 
specially  made  to  resolve  the  Amphipleura  pellucida. 
why  try  it  on  Atnphipleura^  and  don't  try  it  on 
anything  else.  Occasionally  you  will  find  an  ob- 
jective that,  for  some  reason  unknown  to  men  and 
opticians,  does  excellent  photographic  work.  You 
order  a  duplicate,  and  it  is  a  dead  failare.  I  have 
in  mind  nn  instance  in  which  tiie  great  and 
lamented  ToUes  made  three  several  and  separate 
attempts  to  duplicate  one  of  his  previous  laeky  hits, 
and  signally  failed.  I  can— and  I  say  it  with  regret 
—only  say  tiy.  There  is  no  certainty  about  it.  Of 
one  thing  you  may  be  sure :  a  poor,  cheap  lens  will 
never  make  successful  photographic  pictures.  I 
have  a  one- sixth  by  Miller  Bros.,  not  specially  made 
for  photography,«which,  they  frankly  tell  me,  they 
would  not  guarantee  to  copy.  The  most  successful 
pictures  the  world  has  thus  far  seen  have  been 
made  with  the  objectives  of  Powell  and  L?aland, 
Tolles,  and  Zeiss,  although  the  great  master  of  this 
art  died  before  he  could  give  a  final  verdict  respect- 
ing many  of  the  latter  maker's  lenses. 

From  the  little  I  have  worked  with  the  vaj  low- 
priced  lower  powers  of  this  cunning  optician,  it 
seems  probable  that  they  will  prove  most  excellent 
lenses  for  our  purposes.  Tbere  is  no  necessity, 
however,  in  importing  lenses,  unless  it  may  be  m 
certain  instances  where  the  expense  is  the  most 
important  item,  for  the  objectives  of  William 
Wales,  of  our  own  city,  have  produced  some  excel- 
lent pictures,  and  we  owe  much  to  his  patient 
work  in  the  direction  of  producing  lenses  for  this 
special  work.  I  must,  however,  repeat  my  original 
opinion,  that  success  will  more  generally  be  gottsn 
by  trjing  first-class  working  glasses  than  in 
attempting  the  construction  of  lenses  specially 
oorreotdd  for  photography.  I  have  no  special 
theory  on  the  matter.  The  statement  is  made  osly 
as  a  result  of  experience  with  very  many  txisJs 
with  almost  every  known  maker.  For  low  ampli- 
fication almost  any  first-class  microscope  objective 
will  answer.  It  is  onl|;  when  the  higher  powen 
are  required  that  the  striking  difference  in  object- 
ives will  ba  apparent. 

It  will  not  be  found  sufficient  to  simply  attach  a 
lens  to  our  apparatus  and  proceed,  leaving  the 
glass  to  work  out  its  own  salvation.  The  sams 
delicate  correction  for  thickness  of  cover,  the  same 
careful  prepuution  of  immersion  fluids,  and  the 
same  patient  adjustments  for  illumination  axe 
required  in  photo -micrography  as  in  ordinary 
microscopy. 

The  introduction  of  polarised  light  affords  a 
method  of  producing  beautiful  results,  especiallvin 
photographing  rock  and  mineral  sections.  The 
polarising  Nicol  is  placed  between  the  water  and 
the  blue  cells.  It  should  have  a  diameter  of  at 
least  \\  inches,  and  had  best  be  made  after  one  of 
the  modern  formulas  producing  short  prisms,  as 
there  is  always  sufficient  loss  of  light  in  this  work 
without  the  introduction  of  unnecessary  elements 
of  absorption.  The  analyser  should  be  as  large  as 
is  possible  to  use  comfortably ,  certainly  sufficiently, 
so  to  cover  the  posterior  combination  of  the  objec- 
tives completely  ;  if  it  be  smaller  the  field  is  much 
reduced.  The  small  polarising  attachments  usually 
supplied  with  observing  microsoopAs  are  totally 
inadequate  to  our  present  needs.  The  field  is  too 
small  and  the  amount  of  light  passing  through  the 
combination  insufficient. 

Kespecting  photographic  processes  adapted  to 
photo -micrographic  work,  it  becomes  me  to  say 
little  to  such  an  audience  as  this.  The  factors  that 
produce  the  full  detailed  portrait  negative  are  only 
uecessary.  The  rapid  working  gelatine  films  will 
enable  the  present  worker  to  enter  a  fitld  that  has 
been  entirely  unexplored  by  our  predecessors  armed 
with  the  silver  bath  alone. 

It  may  not  come  amiss  to  say  something  just 
here  about  the  microscopic  objectives  ihemselfss. 
Eich  worker  will  select  a  field  for  himself.  Diatom 
pictures,  so  far,  take  the  lead.  It  is  probable  that 
the  great  value  of  photo-micrography  in  the  futuie 
will  be  exemplified  in  the  production  of  illustra- 
tions in  the  minute  structure  of  living  or^;aoisBS, 
both  in  their  healthy  and  diseased  states— t.f.,  nor- 
mal and  pathological  histology.  The  one  great 
feature  of  our  productious  in  this  Une  is  their  abso- 
lute truth  to  nature.  The  pencil  of  the  xetouchsr 
is  not  here  avaUable.  The  piotarea  an  not  always 
beautiful— there  is  no  opporianity  to  seteet  a 
fragment  here  and  there^  and  with  ptuhaps  a  slight 
the  imaginahon,   as  in  the ^ 


final  adjust-    sub-stage,  and  an  ordinary  microscope  stand.    I    draft   on  the  imaginatian,   as  in  the  oc 
icroscope  and   should  zathei  diiGoatag,e  a\temp\A  lilbait  bad.  not  ^  picture  for  the  wood-«ngra¥«r.    For  this 
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BOBdnetcd  to  a  niitkble  coodaiHi.  Tlio  aaioniit  o 
tdd  and  chueoBl  obtanuble  from  a  giren  weighi 
at  wood  THUS  wid  tha  kind  of  wood  eaplojad, 
bat  in  pnoBl  nuj  ba  lUud  u  1001001102  nndti 
SOpcrocot.  of  di4nMl.  Thia  acid  it  the  crada 
pnao^  n^ntaining  tairj  and  olber  empjTeanuitie 
prc»laeti  knvwn  in  tnmmcrce  ai  pjrotigneoiu  acid. 
It  ii  psriBod  by  wuhiectiag  to  a  iligbt  beat,  to 
Mtante  baizolo.  and  utnialing  tha  acotic  add 
Witt  lima  or  aoda.  Tna  lalt  ii  calcined  in  older  to 
dwjmpoae  the  tmj  matter  pieient,  and  aftarwwdi 
Utfllcd  wia  iBipbnrie  or  bldrochlarie  add,  wbich 
otmlata  with  tba  bua  and  aet*  aoetic;  add  free. 
rUi  put  et  tbc  matinlactnre  it  not  alwayi  carried 
SB  bj  tha  '^'■mi"  of  wood,  who  mnit,  troni  the 
Bktmt  of  bia  cmde  Ecaterial,  operate  near  the 
MOIM  of  bit  anpplj.  Therefore,  the  acetate  ot 
tim»  iaaoommeleia] article  from  wbich  the  mann- 
factciing  ehaniit  ma^  prodooe  tha  acid  in  queitioD. 
One  adrantage  of  toi*  i*  that  the  lolid  acetate  ia 
■Mr*  dieaplj  traiupcri«d  than  tha  liqoid  add. 


cage  through  the  openinga,  and  clnateT  upon  tha 
block ;  the  awann  can  t&a  be  readil;  tnuuported 
toatuTe.  ItdeaJrad,  tbaoaterandofthe  oondno- 
tor  can  he  oonnecteil  by  another  trap  with  a  w 


SEW  ATTACHHIESTS  FORUILLINO 
UACHIHES. 

rpHF.  vsrtieal  angular    attacbmant    for  millilig 
1.         .fc         .„  tha  flloatra  on  u  m^ 


FSBOVSOH'S     COUBIHEI)     BEE 
8WAR1CEE  AND  HITER. 

rriHE  objact  ot  the  contiiTanoeTepreaented  in  tha 
X  angraTinn  ii  to  cooTanientlj  control  the 
•warming  and  uiTingfifbcea,  Ithai  been  inventxil 
and  patented  (in  the  United  Statee)  hy  Ur,  S  £. 
FagDiOt),otEiuraka  Spriugi,  ArkuuBf.  At  the  hive 
CBtrBDGO  ii  placed  a  trap,  in  ihe  rear  lids  of  which  ii 
an  Mitnnca,  the  lize  of  which  can  be  ngulatad  by 
•tiding  gataa.  By  adjuiting  the  elidea  so  that  only 
ana  traecan  paai  at  a  lima,  tbebeea  can  eaaily  guard 
the  bin  againtt  robber  bee*.  The  front  of  the  trai 
ia  prorided  with  a  bar  door,  the  apaea  of  whicl 
are  targe  tnoagh  to  permit  the  paaaage  ot  tha  work- 
lag  I>«m  bat  not  the  queen,  and  aiaa  with  a  par. 
torated  door,  thiosgb  which  only  tha  woiken  cai 
paai.  Theaa  doon  are  hinaeil  ao  ai  to  awing 
i^ien  and  abut  throngb  vertical  planei.     In  anr   ~ 

both  mda  of  the  trap  ia  an  opening  to  reoeiTB   . 

«id  of  a  oondaotor,  the  firat  length  of  which  ia 
mada  of  win  ganze  toadmit  light,  ao  that  the  qneen 
ean  nadilj  And  bar  way  into  the  oonductor.  The 
■aeood  loigtb,  Figi.  2  and  3,  baa  a  drop  door  mada 

of  mica  or  other  tranipaient  material  t«  ' '* 

light,  ao  that  tbeqneeD.ia  aveking  to  ai-_,_, 

raiaa  and  poa  the  door,  thereby  being  pieTented  from 
latntning.  Whan  the  coadactor  Cumi  ae  in  Fig>. 
1  and  4,  tha  elbow  ia  provided  with  a  traruparvnt 
plate.  Tha  other  end  ui  tha  conductor  euten  the 
wall  ol  the  duatar  cage,  wbich  ie  formed  with  a 
namber  ot  entrancEa  to  admit  Ihn  b«e«.  The  wall 
of  the  cage  ii  of  wire  f;auze.  The  lower  frame  ot 
tfae  cafiB  ia  ptrmanently  attached  to  a  bottom, 
while  the  top  ia  foimed  with  alota  to  racdve  aet 
BCrewa  aaewed  into  the  top  frame ;  the  top  can  be 
aecorad  in  place  by  turning  the  net  tcrewaat  right 
anglea  with  the  aJoti.  The  handle  of  the  oluatar 
block  placed  within  the  cage  paaaea  thronsb  a  alot 
in  the  middle  ot  the  to]i,  and  faai  a  loop  at  ita  upper 
end.  Ttie  lower  part  bl  the  loop  ia  at  right  auglea 
with  the  cluster  block,  so  that  tbe  latter  can  be 
aapporled  by  tiiraiDg  the  loop  one-quarter  around. 
The  loop  alto  unet  aa  a  baDdla  f  or  cairying  the 
block.  A  ba'l  ia  hinged  to  the  top  of  the  cue.  In 
tuing  the  apparatua  the  trap  ia  placed  infrODt  of 
Wsiin  ealnuiCf.  and  the  per/orated  door  raiaed 
to  allow  tbe  trorkc-n  and  diuaet  to  pttt.  The  only 
^"ftgB  for  tbt  queen  to  etcmpe  by  is  thnosh  the 
vidaotoTialotheago.     Zlelw«»  then  eiifc  tha 


milling  n 


Tbia  ahaft  nna  in  gnn-metal  bearing*,  and  can  be 
remund  by  ueana  of  the  two  damp  acrewa  m  tha 
damp  beaiinga.     Thii   attachment   can  be  uhI 

—  wrtioallj,  boriaontally,  or   at  any   angle 
tha  centre,  the  baae  being  giadnated  to  ra- 

tapodtion.     Cotter  arbora  or  bonng  hart 

cwbaowdinrftherendoftbemainapuidle.  For 
raok  cuttbig  there  ia  no  limit  aa  to  tcDoth,  wbila  for 
-""-la  or  baring  eaatlngt  of  irrBgular  ahape  or 
jaamuatohirtd  in  ordinary  tuola,  thuattach- 
willbefonniTery  niefnf.  In  cutting  large 
gear*  the  mitter  apindle  ia  placed  -verticatly,  and  the 
Sides  bead  at  tight  anglea  to  the  platen  ;  the  Bear 
blank  iatlm  fed  in  line  with  the  main  apindle  of 
the  milling  machine.  By  aetting  tha  platan  at  an 
angle  beral  geara  may  be  e:i>.  Spur  gean  up  to 
"t.  in  diameter  may  be  cut  with  thii  attachment  m 
nnection  with  the  haaTr  milling  machine  referred 

-  abore.  Thia  attachment  ean  be  ntiliaed  for  and 
i*  adapted  to  tba  cntting  of  racka,  apnr  and  bevel 
gean,  pioOUiig  or  angular  miUiog:  wiing  ot 
drilling  at  ri{dkt  anglaa  to  the  main  mindle  of  me 
miHing  maomne,  aawing  np  atook,  milung  of  altrti, 
Ilnka  a  looomotlTC^,  area  af  drdw,  diea  for  iheet 
metal,  aqnare  pieeea  on  edge,  etc. 

Thi  Yioe,  rapreaented  in  the  muatrabra,  » 
adapted  to  awing  from  a  horiiontal  to  a  Tarhcai 
plana  or  at  any  angle  therein.  A  graduated  plate 
with  a  central  atod  fltla  a  bole  in  the  baae  ol  the 
TioB,  enabling  it  to  be  aet  at  any  angle.  It  can  be 
held  in  podtiOD  on  the  tranniou  by  dampiDg  Ue 
body  of  the  lice  with  the  two  nuta  abown  in  ttie 
out.  A  giadnatad  dial  on  the  tnmnion,  marked  by 
da^eaa,  siTBi  the  angle  to  which  the  Tica  oan  be 
thrown,  ™l'^B,t«  "ilJioBff JP^y^*  ^'  ^^ 


Harrer,  Baltimare,  Md.— -^rnmcon  Machinal. 


RE-DYEIHQ  FADED  OAKHEHTS.* 

A  LL  ligbt-ooloored  woollen  and  ailk  garment* 
A  aapedally  the  former,  ahonld  be  cleaned  not 
^3^  than  band  haat,  and  with  TSr;  little  aoda  m 
the  aoap-llqnor.  When  the  gooda  are  oteanad  and 
riaaod  ready  (or  dyeing,  aort  them  out  according  to 
their  oobwra,  and  paM  (hronsh  an  aad  batt  al 
boiling  bMt.  Pot  a  aixty.galbn  capper  or  b^ 
nae  i  pint  litriol,  Soi.  ouho  acid,  and  handleOa 


0  lota  of  hot  water,  Obaerre  what  „ 
__  Jw  moat  laded,  and  alter  paaamg  tbiongb  tb 
add  bath,  aort  them  onl  and  ^eop  aeparate  nntji 
theaoonringiaflniahed.  Then  add  to  the  acid  Ufli 
half  a  gallco  nitrona  add,  and  re-enter  tha  gooda 
_k:.j.  Ma  •knv  tha  futu.  and  keen  bandliDK  thcB 


ntil  they  are  all  of  a  m 


m  colour.    Thia  would 


c«*t  hollow  and  lacured  to  tba  head  ot  the  milling 
machine  by  tour  boll*.  Ibe  baae  haa  an  annular 
T-alot,  and  a  hale  to  inaart  the  boll*.  It  i*  driven 
by  a  eocket  flied  in  the  apiadle  of  the  milling 
machine,  which  ia  kry'aaated  to  fit  tha  keyed  *tua 


grey.  In  the  caaa  of  ^ed  white  gooda  foe  ught 
blue,  after  deauing,  paia  throngb  a  bath  at  boihig 
boat  to  which  haa  been  addedons  pint  apiritad 
■alta.  Work  in  thi*  for  ten  minute*,  than  lift  and 
rinaein  two  lota  warm  water:  ahonld  the  gooda  ba 
required  dyed  aott,  before  dyeing  paae  thnmgb  a 
balh  at  band  heat  ooDtaiofng  one  gill  ammnnia. 
Should  a  greeoiah  abade  be  required  it  can  ba  g<( 
with  Indigo,  and  you  can  dye  direct  from  the  and 
itb,  ad&ig  12oi.  Qlaubei  talti  or  lib.  oommcD 

it.    Dye  at  boiling  hetf.  

Fasbh  Qabxekn  nm  Qair,  Dbab,  Fiws, 
.^n  BLiTS— If  the  fadea  ahow  after  deuing,  paaa 
through  a  bath  at  boiling  beat  oontalning  utrona 
add  fii  the  proportion  of  one  laot  to  40  nUona  of 
Uqaor.  Thia  will  out  the  fadea,  and  will  not  gtn 
too  much  yellow  body  to  prerent  dyeing  a  good 
grey.  Soma  dyaramay  object  to  thia  on  the  ground 
tbata  good  grey  cannot  be  dyed  on  agannent  after 
it  ia  treated  with  nitrona  acid.  To  tni*  objection 
my  anawer  ia  emphatic.  I  poBtiTely  aflirm  that 
never  doea  an  article  00ms  into  my  handa  for  grfj. 
which  ia  faded,  but  I  tieat  it  with  a  little  oitnua 
add  ae  eiplained  abote,  and  with  invariably 
latiifactory  reenlta.     It  matten  little  what  (bade  ol 


in  the  attachment.  Through  tha  medinm  of  a  pai. 
ol  mitre  wheal*,  tbi*  atud  drivei  a  apindle  at  right 
aDglaa  to  the  attachment,  and  it  ii  geared  lo  a  abaft 
in  Une  vilh  it,  whidi  ia  utiBael  w  a  cqUai  or  ta.w 
arbor,    loi   tnttiiig  wdn,   •awtog^?  tfn*,  ««. 


poruDua  01  oJoeana  rea  empio^tu  lu  uiv  ujd  ubu,- 
Tha  prindpal  thing  to  be  atodied  in  dyeing  laded 
garmenta  &  the  nae  ol  the  proper  drug*.  Take  for 
instance  an  artide  lor  marone.  II  djfd  with  end 
bear,  and  boiled  all  tha  time  of  dyeing,  the  faded 
parte  of  the  garment  will  torn  out  marh  darker 
than  the  other  patta.  If  the  good*  an  all  wool, 
dye  at  bailing  beat  with  add  roieine,  add  yellow, 
indigo,  and  Glauber  aalta.  There  arp  aoine  daaaea 
ol  gooda  that  csunot  ba  djed  by  tbie  methrid,  anch 
aa  woollen  garmenta  trimmed  with  ailk.  Thiaelaa 
look*  much  better  dyed  with  cudbear,  aa  the  aOk 


nthea 


le  bath,  provided  Ihe 


Faded  DaiUBsa  fob  Cbiveox,  Mawutx,  an 
CiiAXET.  —  Tbeie  ahould,  after  beioB  tborau^ly 
deanad  and  rinaed,  be  atripped  in  aTMh  at  boil- 


juim  i«,  ises. 
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K  ba>t  with  sfiirita  at  ulti  tnd  oialio  ooid,  which 
ill  help  m>laTi>Ur  to  oat  the  tad«a.  BinM  JQ  two 
ftnn  watan,  and  dya  Um  oriinnu  wlUi  ooohiDaal 
id  aoehinMl  puto  (or  Mid  magenta  and  eoduoeBl) , 


SCIIBTinO  IBW 


-lu  nirits,  and  Olaabar  aiit*.    The  n 
i  djnl  is  8m  nuihi  ooppai,  m ' 
-"—" ''-"«o,<rrth«lii 


,  d  in  Om  nuihi      ,      ,         „..___. 
M  jellow,  and  indigo,  with  a  little  ralj^iirii 
u  no  aooonnt  boil  tbe  damaaka  nntil  after  thi 
ire  been  in  tbe  csopper  tor  fifteen  miDates.     Eren 
Iter  this  it  i»  not  adiiMble  to  boil  the  goods  for 
iDR,  meroiy  keeping  the  copper  at  boiling  beat. 
Fatjed  DaKASES  ~*"    '"■■ — ""■        '»*L_._  i__. 
fen  n 


-TheM 

T  ooloun.      The  gnat 
Many  dyt 

J,... 


,t  tbe  only  way  ti 
>ver  fades  in  grecD  damaafai  ii  to  boil  tbem  well. 
have  nen  a  mailer  dyer,  who  nuked  himtelf 
cond  to  noae  a>  a  thoroughly  practioal  man,  boil 
lot  of  damaaki  over  four  and  a  halt  bona,  and 
len,  finding  tbe  fades  atill  ahowing  thgnmelTei,  he 
soUred  that  tbey  had  not  been  bailed  nfflcieutlT. 
iiteod  of  a  lengthv  bailing  cavering  the  fadea,  it 
«de  them  attll    darker.      The   beat  method  tor 


le  lida  of  too  mnch  boiling. 


gCIEHTIFIC    gOCIETrKB. 

lOTAl  aXTEOEOLOSICAL  SOCIITT. 


IHB  oandndlng  meeting  of  thia  iooiety  tor  tbe 

uit  aeaaion  wu  held  oq  Wednesday,  the 

atthelnatitntionof  OiTilEr-' "' 


TnE  jubilee  meeting  of  the  Slatist 
was  held  thii  week,  and  was  at 
number  of  repreaentalivel  from  foreig 
Sir  R.  Itawaon,  the  preaident,  daimei 
tisticB  might  be  defined  ai  the  science 
of  the  structum  of  hunmn  society,"  a: 
edly  they  do  form  a  very  valuable 
knowledge.  As  M.  A.  Be  Foville  ; 
howerer,  "  ignorance,  paaeion,  and  un 
neee  render  an  ioitrument  of  truth  thi 
the  diaaemination  ot  error."  Dishor 
scrupulous  atatieticiana  are  tbe  won 
aUtistics  ;  and  it  ia  well,  therefore,  t 
a  society  in  which  slatiatics,  wbtc 
baaes  ot  arguments,  can  be  calmly  e 
a  diapasaionate  body  of  experts. 

At  the  recent  Minnal  general  me 
Marine  Biological  Aaaociation,  the  r 
[  waa  read  stated  that  nearly  SOO  ] 
^  already  joined,  and  that  a  sum  of  i 
had  been  collected  oi  had  been  prot 
expenaea  for  the  year  amounted  tc 
Prot.  Moaeley  and  Mr.  Criap  spoke  wi 
aet^'ices  rendered  by  Prot.  Ray 
especially  in  puahing  on  the  work  ot 
the  laboratory  at  Plymouth.  The 
now  been  taken  up  at  Oxford,  and  « 
that  it  will  in  a  short  time  become  a 
institution. 


tth  inst.,  at  the  Inatitution  ot  Oivil  Enginema,  26, 
nut  George- atreet,  Mr.  B.  E.  Seott,  F^ILS.,  in- 
dent, in  the  ohair. 
Lient.  A.  Leeper,  B.N.,  waa  eleoted  a  Fellow  of 

The  following  papers  were  read  :  — 
(IJ  "A  Few  Met*orologieal  Obaerrations  nude 
1  ■.TojagB nptbs  Kile  in  Febmarv  and  Maroh, 
«5,"  by  Dr.  W.  Marcet,  F.B  S.  The  author  on 
Toyaye  up  the  Nile  from  Cairo  to  Asaooan  made 
■eitsa  of  meteorological  obaerratlona,  andlntha 
went  paper  givea  the  reenlta  of  those  relating 
■ainly  to  nootumal  radiation,  and  the  temperatnie 
'  the  water  of  the  NQe. 

(3)  '"niaMeanDlreotioDDt  Cirras  Olonda  OTsr 
mope,"  by  Dr.  E.  H.  Hildebrandsaon,  Hon. 
«m.  B.  Met.  8jo.  The  anlhor  has  coUscted  a 
ombei  of  obserTationa  on  the  moTemants  of  oirm* 
Tkrioui  pirta  of  Europe,  and  attar  dia- 
n  has  arrived  at  the  following  nanlta;— 
I)  tiM  mean  direction  at  all  atations  uai  bMweon 
ntth-west  and  north-wett ;  (2)  in  winter  the  drri 
me  from  a  more  northerly  dii«atiiRi,  and  in 
unmer  from  a  more  aoatherfy ;  (3)  in  winter  the 
nthariy  eomponsnt  is  greater  on  tbe  Baltic  and 
18  North  Coast  ot  tbe  Heditamtnaan ;  (1)  tbe 
<e*n  dimeUona  of  the  npper  onrrents  nearly  ooln- 
to  with  the  mean  traeka  ot  atorm-eantces ;  (6] 
IB  njqnr  cnnent*  of  the  atmoaphare  tend  in 
IDMMI  to  flow  away  from  thoee  aceaa  in  which  a 
tncoetrlaal  depreisian  eiiita  at  the  earth's  anr- 
loe,  towards  thoae  in  wbiah  there  ia  an  ete*>tIon  of 

(3)  "Onthalnflnenceot  Aoenmulationsof  Snow 
1  Olimate,"  by  Dr.  A.  Woeikoff,  Eon.  HMn.  B. 

umarr,  1881," 

„. loo.    Itwnibe 

mbsnd  that  the  weather  of  January,  ISSl, 
-M  (fmarkabia  for  the  prolonged  and  eioepcioDitlly 
iven  tost,  the  heavy  gale  of  the  ISUt  and  ISth 
adtlM  (nowltMms.  llis  anthor  baa  prepared 
ofawie  darts  In  tbe  North  Atlantio  and  adjaeant 
mtinaaitB  for  January,  1881,  and  oompared  it  with 
miluebattaforJannary inotberyeara.  Esshowa 


(fi)  "  Besults  ot  Hrteorolorical  Obaorrationa 
Ade  In  tbs  Solomon  Gronp,  ll82-84,"  by  Lieut. 
.  Leeper,  B.N. 

(6)  "  Oraphio  Sj  grometiical  Table,"  by  Mr.  D. 
nniiiDghaoi,  M.Iuat.  C.E.,  F.B  Het.Soo. 


A  Me-w  Hair  Dye.— A  very  reeent  hair  dye, 
id  cma  whieh  is  aaid  to  be  good,  is  made  by  dis- 
4Tidg  trashly-prcpaied  ammonia -tartrate  of  bis- 
inUi,  or  tiia  ordinary  seals  oitiate  of  biamnth  and 
ouDOniB,  fai  weak  ^esrme,  and  miiiog  thia  with 

SOlmtlOD  of  hTponilphite  ot  sodium  in  glyoerins 
*d  witer,  and  noallj  dilating  with  more  water. 

Tkm  New  Tork  Induttriil  America,  in  oom- 
iBilinsooXngliah  and  Amsrican  mads  axes,  says 
la  IM  MMOti  that  tbe  latter  la  pnterrad  by 
ti  and  cthei*  Is  on  account  of  tha  snpario 


L  TtokudtolsoneoftbsmMt: 


Qeneva  on  Aagost  19 — 22,  Prof.  An 
dent,  and  Profa.  Schunfleld  and  Sea 


PartVin.,  Vol.  in.  of  tha  Jou 
Liverpool  Astronomical  Society  contai 
of  inteieating  papers,  several  illuatr 
the  indcj  to  the  volume.  The  anni 
tor  tbe  election  of  officers  and  council 
on  July  it. 

The  eighth  annual  report  of  ti: 
Microscopical  Society  shows  that,  a 
finances  are  in  a  not  altogether  satisl 
ditioQ,  owing  to  a  non-observance  ol 
a  considerable  nnmber  ot  members,  tl 
progressing  with  its  work,  and  attra 
and  papers  of  oonsidetttble  ictereat. 
oontsins,  amongst  others,  a  valuablei 
Hackney  Brook,  by  Mr.  J.  Oreenbill. 

The  Cutlers'  Company  ot  Sheffieli: 
In  July,  in  the  CuUeia'^  Hall,  an  e] 
handif^att  work  carried  on  within 
diction  ot  the  company  during  the  p 
The  exhibition  will  show  samples  oJ 
ot  manufacture  ot  hardware  and  c 
cutlery  taking  a  very  prominent  pai 
cOiitaiQ  also  a  loan  eihibitioD  of 
specimens  ot  old  metal  work  that  i 
together  tor  the  purpose,  and  a  loan  i 
old  silver  ot  great  value.  The  appl 
exhibitors  already  exceed  1,4UU. 

The  International  Industrial  and  < 
Congress  will  be  opened  on  the  IGtl 
at  Bmssela,  where  technical  qaestion 
relating  to  work  and  to  Industrial  p 
be  diacuased.  The  Congress  will  the 
terred  to  Antwerp  tor  the  consit 
economical,  commercial,  and  geogn 

The  most  remarkable  ride  ever  »i 
on  a  bicycle  was  completed  on  Jiin 
Mr.  H.  Ii.  Gnodwin,  of  the  North 
B.C.,  reached  London  from  Land'i 
made  a  record  ot  2,060  miles  in  19  di 
ing  Land's  End  on  June  1,  he  reacl 
Qroats  in  7  j  dnya,  and  arrived  at  t 
point  again  in  less  than  16  days. 
rode  up  to  London,  and  arrived  as  si 
I9th.  feeling  fresh  and  well.  Mr.  Qt 
a  40in.  "Facile,"  a  machine  whicl 
established  ils  claim  to  be  a  fint-cli 
roadater. 

The  Enn'iHi-er  says: — Complainti 
stMiUy  being  made  by  passengars 
Great  Northern  traioa  running  on 
politan  Extension  ot  the  London,  Ch 
Dover  Railway.  Tbey  complain  of  be 
thrown  from  the  carriages  as  they  a 
to  the  platform  bj  the  sudden  ret 
hrakea,    A  oonsidraable  period  elap 

'  ^noM^  of  the  tnin  and  fUa 


At  a  public  meeting  convened  last  Batnrdsy  by 
;he  Ho^  Academy  ot  Muaic,  and  presided  over 
jySirG.  Mactarren,  it  waa  resolved  "  that  it 
s  desirable  to  fix  a  atandard  lor  muaical  ^itch 
.hrougbout  the  United  Kingdom  which  may 
iccord  with  that  of  other  countiiea  "  ;  and  "  that 
iteps  be  at  once  taken  for  securing  Uie  adoption 
>f  the  atandard  pitch  in  tbe  principal  orcheBtras : 
ind  also,  if  practicable,  by  the  regimental  and 
ither  bajids  ot  the  Britiah  Army.  Another  reso- 
ution  appointed  a  committee  to  carry  out  tbe 
irevioui  resolutions,  the  following  being  re- 
peated to  serve ; — Mr.  R.  H.  M.  Bosanquet,  Mr. 
V.  J.  EUis,  Mr.  Hipkina,  Dr.  Pole,  Dr.  W.  H. 
Jtone.  Ur.AValterBache,Mr.UttoGoldechmidt, 
Mr.  Henry  Holmes.  Dr.  Hopkins,  Sir  G.  A.  Mac- 
larren,  Air.  Walter  Mactarren,  Mr.  Patey,  Mr. 
?ims  Reeves,  Sir.  Sainton,  Mr.  Santley,  Dr. 
itainer,  Mr.  Van  Biene,  Mr.  A.  C.  Whitfl,  Mr, 
Bruzaud,  Mr.  Blakelej,  Mr.  Willis,  and  Mr. 
Brinsmead.  If  organs  are  to  be  brought  to  tbe 
lew  standard  pitch  there  will  be  plenty  ol  work 
'or  builders,  even  it  it  is  only  in  shitting  the 
jipes  to  lower  the  pitch.  As  to  bands,  tbe  cost 
it  new  inetmmenta  will  be  a  great  obstacle. 

News  has  been  received  that  the  German  ex- 
pedition in  Eastern  Africa  has  tailed  completely. 
Dr.  Btibm  having  died  at  Moa  in  tbe  end  ot 


The  Mexican  Government  bava  reaolved  on 
indertaking  a  geological  sorvey  of  the  whole 
nnnlry,  as  far  as  practicable,  and  tbey  baTO 
lasigned  10,000  dollars  for  the  preliminary  ex- 
lensBS.  Such  a  anrvev  will  be  ot  the  ffiosteit 
mportance   to   all    the    mining    districts    ot 

Writing  in  the  BuUctia  Socifti  CMmiqve  m 
bo  action  of  bacteria  on  albuminoids,  M.  A. 
^utier  says  that  the  poisonous  alkaloids  pto- 
luced  seem  to  be  idsntical  with  those  gen«- 
ally  known  as  ptomaines.  He  propoeea  that, 
IS  they  are  constant  and  necessary  principle* 
n  the  normal  excretions  of  living  organiBU^ 
\,tii  have  been  detected  in  the  aaliva,  urine, 
□nscular  juices,  sweat,  and  also  in  numeroiui 
[lands,  they  shou'd  be  called  " leucomaines." 
[%sy  are  mostly  poisonous,  crystalline,  and  give 
irystal^e  platino- chlorides. 

It  is  stated  that  Dr.  Riebeck  will  next  antnmn 
ommence  a  second  voyage  round  the  world.  He 
vill  visit  North  America,  the  West  Indiea, 
toutb  America  as  far  as  Magellan's  Straits,  tha 
Vest  Coast  ot  America,  the  Sandwich  Islands, 
lustralia,  the  islands  ot  the  Paciflc,  and  Eastern 
Itrica.  Dr.  Von  den  Steinen,  who  has  only  re- 
«ntly  returned  from  an  important  explorabon  ia 
touth  America,  will  accompany  him. 

According  to  M.  Witz,  the  propoitiooot  ocona 
n  the  atmosphere  ot  Paris  last  year  wM  ia 
nverae  ratio  to  tbe  mortality  from  cnolers. 


Selaulnm  BnnllBht  Keacnrer.— M.  Moriaa,  tt 
lie  de  Janeiro,  has  invented  an  innoloas  ■"'*"''"" 
ipparatos  tor  meMoring  the  relattve  fnteiultisi  of 
he  nty)  ot  the  son  at  difterent  altitudes  above  the 
Koiton.  It  oonsisls  ^  a  srlenlnm  cylinder  prepared 
loocsding  to  the  plan  ot  Professor  Qiaham  Ball,  38 
lisos  ot  coppsr  being  insulated  trom  eaoh  other  br 
nmllei  mua  discs,  and  the  edges  filled  In  with 
alenium.  It  Is  iwnlated  by  glass  soppmts  indde 
i  glass  snvelops,  trom  which  the  air  has  been  es- 
laoated.  Ths  vessel  is  elevated  in  a  plaoe  when 
urtaos  reflection  does  not  rraoh  it,  and  the  axis  b 
>laoed  panUel  to  the  axis  ot  the  earth,  so  that  tbe 
ays  of  the  snn  tall  nonaally  on  the  selenium  sell, 
lUd  illuminate  the  same  surface.  Its  poaiticai  cut 
>e  altered  to  keep  np  thia  condition  from  day  toda^. 


^vanometer  in  circuit  with  it. 
Koomlaa.— The  following  ia  said  to  be  a  good 
«npe  tor  the  preparatioa  ot  konmiei :  Fowdarad 
ugai  of  milk,  100  parts ;   glu 

tMoh),     100;    cane  sugar,    L...    _    ._ 

■otaannm,  36;  onmmon  salt,  33.  Diiedvatiien 
agredianU  into  600  parts  of  boiling  tieah  wb^  of 
iSk,  allow  the  solution  to  cool,  thsn  add  100  paita 
i  reetifled  spirits,  and  afterwards  100  parts  ot 
trained  trash  beer  yeaat.  Stir  the  mixtnre  wall, 
nd  pot  into  half  pint  bottles.  The  bottles  most  be 
rell  oorked  and  kept  in  a  oool  plaoe.  For  Uie  pre- 
laration  of  koumiss  add  five  to  six  tablespoDDfnla 
L  qnaii  ol  iiBSEisiilft,\M»««"^ 
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■  tlun  ths  iLpotim  of  Ur. 


ibtiined  oi 


•«•  A«rArMlUNW«  itfti'nm,  fliiTii|iM  lnli,ii*i» 
— iHaiil^  fti  ■iwtir  »/  lU  iJtUit,  M  imQ  u  Ui  r*fi  m 

■I  «oaU  b*i*  <WT°—  *^>*  1 
■Mh  H  h*  kunn,  b«t  no  non:  i 
«Blr,brthillo£«  anbtMtiihi 
Icn  iMM  BMrUaBl*!  kDoirioIg*  i 
■rt»i_ot  ■■*  ■  poHS  or  nA  i 

■Bdlvt-Ukacpad^aMh  thli 


■MhHhikBinn,  b«t  no  non:  and  thrt  not  ta  tUa 
«Blr,brthillo£«  anbtMti:  Armh  k  VKmnmn 
Tn.  —  — -„.„  , ,-._,  MJiyriMoiaM 


■■dTrt-Ukacpa. 
«II1  nnoarlaka  to  1 


la  OTOKI  AND  PAIS  IN  PIBU>-o> 
OAHOBI-i  OKA00NI8— B'8  OFHIUOHI 
AHD  STASH  IN  VIBLS— K  63  OOMA 
—THS  Ii&TH  FBBBBNSAIIT  WBBB— 
16  OOlLS-OPTiaAXb 
pi3D0.]— IlT  uctitjaniiig  tha  faot  that  in  the 
immidintviie^bonihood  of  tlie  widepur  formed  bj 
UOjiiiiudP  XX.  213,  thars  are  "tvo  umilu 
bnt  ■malln  pain,"  Prabendatj  Webb  Mji:  "  Tbe 
■todnit  will  meet  with  muiy  inflxplieabls  amuge- 
nWDta  of  thia  obanutar  in  Drawded  flalda."  fo 
maUn^  of  16  Cf  gai,  Hr.  Wsbb  makai  ua  mention 
«t  tha  eirannntanoe  uat  tbaia  ii  a  pair  in  the  fleM 
wUdi  to  a  eousidenible  esteut  illnitntd  the  tinth 
cit  tllB  lemark  qootad.  IS  Crgni  ia  itaelf  ■  beautiful 
objaot.  I  obaeiied  it  tor  the  Brat  tima  on  the  I7th 
Smtember  Uat,  with  U  in  mj  Slio.  (o.g.  b;  Wiaj}. 
Both  atan  wars  joUowiah,  but  B  waa  nolioed  to  be 
daatf.  A  waa  found  to  be  0  2  mag.  above  B. 
nu  pail  in  field  leferred  to  above  wai  obieived, 
and  noted  in  theae  wardi:  "An  exactif  aimilu, 
bat  fahitwr,  pair  in  field,  fMambig."  On  the  21<t 
I  Hw  16  Oyinii  again,  and  confirmed  these  obaerra- 
tloea.  On  Nonmber  :iTth  I  made  another  obwrra- 
tlon.  Both  leemed  pale  gold,  bat  B  ■ameirhat 
dniky  in  aompailKQ  with  A.  A  waa  a  little 
bdghlu  than  B.  The  pail  in  field  waa  agtin  ob- 
aatrad,  and  the/,  atat  waa  found  to  be  tha  bti);ht«r. 
from  "  Celeatial  Objeota  "  we  find  that  the  differ- 
anM  between  the  componanta  of  IS  Cfgni  wai 
1  by  Straie  to  be  0-2  mag.;  but  that  the 
ranoe  between  them,  aocor£iig  to  Smjth,  ii 
vBu  a  magnitude.  A  Buapidon  might  theretoie 
■haa  that  one  of  tha  itara,  probably  the  amatler,  ii 
TCilaUe ;  bat  from  tba  obaerTatioos  given  in 
"  CalattiBl  Objecb  "  bv  Mr.  Webb  liimaeU  and  by 
Mr.  Fianka, it -' ;.■—■■>■-'"-—•-■-■— ■—■->-^--''- 


,.  Inaedpoweiaof 46and 

,10.  1  aniana,  -'Lai^  and  qplandid  ;  like  a 
lomat ;  and  with  blanng  centre.  It  ia  djfflenlt  to 
mdentand  how  Hr.  Webb  oonld  aay,  '  Not  very 
>right  3  I'jin.'  Brighter  and  larger  than  H  M,  Can. 
ran.,  with  which  it  wu  oompared.  It  formi  an 
loieeteitiiangle  with  two  amall  alar*."  Cooditiona 
HL  thii  oocaiioa  were  not  at  all  good.  On  the  Uth 
t  waa  "  qoite  plain  ;  bright,"  deapita  the  fact  that 
lawn  wai  oomaaneiiig,  and  tha  aky  haij.  On  tha 
I7th  I  wrote, "  Bright ;  though  it  did  not  aeem  qoita 
10  bright  aa  betora."  The  aky  waa  beginning  to 
wishtan,  and  definition  waa  poor. 

Smce  writing  the  preceding,  I  have  learnt  the 
leavy  lot*  aitnmomy  naa  aoatuned  in  the  death  ot 
Prebendary  Webb.  I  am  aura  all  will  heartily 
igreewith  what  "F.B.A.S."iayaoDp.30a.  Ho 
ine,  prabaUy,  haa  dons  ao  much  for  amateur  aabro- 
lomen,  ena  u  Eogland— where  aatronomieal  re- 
■earch  haa  tieen  ao  much  and  ao  anoceaaf  ally  prota- 
lated  by  amatann.  He  waa,  too,  an  aatronomer  in 
die  tmeat  iente  of  the  word.  EverytUng  be  wrote 
ihowed  how  anaffecled  waa  hia  pleaenre  in  hia 
lavonrite  pnnuit,  and  ahowad  alao  how  fully  he 
■ealiied  the  true  nature  and  abject  ot  that  parauit. 
rhe  moat  apparently  trivial  detail  and  ciroumatance 

Bubordinata* 
ot  the 


letailed  facta.  I  tbink 
reeling  of  the  vaitnaaa,  the  oiiity,  the  myatery,  and 
he  Mauty  of  the  beavena,  which  pcrvadea  hia 
vork,  lay  the  aecret  of  much  ot  iti  iuflueoca.  Of 
Hiune,  Iha  detailed  tecti  of  the  acieuce,  and  it* 
«chnicalitiei  ot  detail  and^eiprauion,  areeaaential, 
ire  tha  indiipencable  mataiial  out  ot  which  it  ia  la 
>a  built  up ;  but  they  are  not  the  science  itwit, 
ind  it  wai  Ur.  Webb'a  good  f ortane  ao  clearly  to 
'eooguiae  their  true  importanca  aa  to  accord  them 
heii  fall  valas  and  their  proper  plaoe,  neither  da- 
iredaled  nor  exa|[geratad,  in  the  vaat  and  match- 


that  while  my  obaamtkoii  of  the  oolimr  of  A  agMt 
with  the  majority  ol  those  gira  abore,  I  han 
always  obaerred  B  to  be  aither  "lilac"  or 
"  pacple-" 

Date  A  B  Power 

483,  July  17    Light  T<flow    Lilao.  Aaaam-     liJ 
InfrAata-fi 


US 


a  evident  tb 


t  the  relative  brig] 


nirtioed  that  the  obeervationa  given  above  diow 
that  the  difference  between  the  stara  last  vear  waa 
jnit  the  nma  as  what  Strure  found.  Psrbapa  Ur. 
oadlat  wH]  aay  whether  or  not  bolh  the  magnitudea 
fdvan  by  Smyth  are  taken  from  Pisiii,  or  whether 
Be  magnitode  of  B  was  estimated  by  Smyth 
Unaelf. 

a>  tMi  a'  Caim-i. — I  think  I  oan  clear  up  Ur. 
Hdmea'a  diffioalty.  The  atar  called  "  a  Cancri " 
In  the  apnandix  to  "  Celeatial  Objects"  ua<;but 
lb.  Webbaaema  to  have  omitted  the  amall'"." 
I  piemilM  the  amall  "  '  "  bai  been  omitted  becauae 
tlMat«EisaimpIycalled"a"  in  Froctor'i " Atlas. " 
a' la  Monmonly  known  aa  "GO  Cancri,"  and  ia  ao 
nuiked  fat  Proctor.  60  Cancti  ia  /!  212 ;  and  it  ia 
375  In  Ur.  Qora'a  recently  inued  and  moat  valuable 
"Catalogaeot  Suapected  Ysriable  Stsra."  There 
■nnnii  some  reaaon  tor  balieviog  it  variable ;  tor 
while  the  B.^f.  mag.  ia  SI,  Webb  and  Biimineham 
both  found  It  H  mag.  In  ISTT  and  1878  Mr.  Oon 
fonod  it  equal  to  15Caiicii  Cwhich  wu  the  >ame 
Wghtneaa  aa  that  which  Sir  Wm.  Eenchel  had 
fonnd  it  to  have) ;  but  in  IS83  he  found  it  to  be 
"two  itepa  leaa  than  15,"  The  coloni  given  by 
BirmisBbam  waa  "pale  orange  "'  "     '  -' ■" 


exaggei 
of  the  a< 

On  p.  -ao  of  "  Celulial  Objeett "  it  ia  said,  con- 
«ming  12Comte,  thacit  i«  "  l)°>p.  1<3,  Ibe'lacida' 
>t  the  oonstellation."  Upon  what  authority  doai 
his  Btatement  that  16  Comie  ia  the  "lacida" 
>f  Coma  BerenioM  stand  ?  For  whether  we  include 
u  the  name  "  Coma  Berenioea,"  the  whole  oonatsUa- 
ion,  or  reatrict  it  to  the  lovely  atterism  from  which 
he  group  derive*  iti  name,  16  Cams  certainly 
«DDot  M  called  I  he  "lucida"now.  Argelander 
nakea  ,i  Cornea  mag.  4,  and  the  biiahteBt  atar  in  the 
Kinatellation.  Heia  makea  li  and  y  the  lirighteat 
tara,  making  them  eqoal,  and  the  mag.  4  —  6. 
Lrgelander  and  Heis  agree  in  their  estimate*  of 
.6  Comee,  making  it  mag.  b.  So  far  as  the  reaalta 
if  my  own  observations  go,  7  ia  the  "  Inoida  "  ot 
he  group  itwlt.  On  May  18,  1884, 1  made  it,  with 
■pera-glasa,  4-5,  and  called  it,  with  45  on  SJin., 
'  ruddy  orange.  Tha  next  evening  I  estimated  it 
igain,  and  made  it  4-6.  On  June  18  I  made  tha 
Dliowiag  sequence  and  eatimatea  of  colour.  luted 
'  Corns  aa  the  atandardat  1  5.  The  mage,  in  the 
ast  two  columns  ot  the  toUowlnf;  table  are  Mr. 
3ipia>,  and  are  taken  from  tha  L.  A.  S.  Tnttad- 
•■gtW.  page  Go. 


Star.  Mag.  I     Coloor. 


fa^Vr 
"  light 


lobMrved 
it  twfoe  within  the  last  few  months  tor  colour ;  hot 
although  I  did  not  eatimate  or  record  ita  i 
may  an  safely,  I  think,  that  it  waa  not 
than    G  mag,    Oa  Jan.    11,  I    called    it 
oranita,"  and  on  Pebtnary  9th  "  orange." 

n  /JrBftmii.— Under  this  atar,  Mr.  Qore,  in  his 
work  referred  to  above,  quotea  thia  from  Smyth: 
"  I  have  had  thia  in  view  many  times,  and  alwaya 
looking  like  a  amall  third,  though  Baron  de  Zich 
bat  thortly  before  claiied  it  2  3."  ConldUr.Oore 
or  Ur.  Sadler  give  me  Smyth's  authority  for  thi« 
itntement,  and  any  additional  information  ooncam- 
lag  Baron  de  Zsoh'a  obaervatioa  referred  to(  II 
dtZtth  was  right,  the  star  moat  have  brivbtened 
waiy  M/maaJMUj  alter   the   epoch    of    Pigott'l 

la  A^adOng  M.  63  Comm,  Prebendary  WeM 
•WJ,  "Not  T»jT  bngbt,  3,Ya.''  I  wna  mtuih  snr 
Zz!r.,  "'"""log  foi*  ob/ert,  for  tha  Orat  time 
■MDtff,  to  Oad  IbMt  tbit  deteiiptiau  ooald  not  b» 


13       5-1   iYellowi.h 


The  msgnitudes  of  21  and  IS,  according  to  Arg. 
md  UfIi,  ace  not  giveo  in  Buley'a  "  S'.ara  iu 
heir  Conrsea,"  from  the  table  In  which  I  have 
laken  theae  oompaiative  ealimatea.  Juat  now  f 
lave  not  BCceasto  any  other  authority.  It,  there- 
lore,  IC  Comn  was  ever  the  brighteat  member  oj 
^is  beautiful  group,  it  must  surely  be  variable 

._.___    :_:._.j    .    A ..__  : '  '- bright- 

lloir- 

^hmid't   "  deep  golden    yellow."       Ita   mag. 


illoif  by 


T  is  16  Comic,  and  ia  /)  279.    It  ia  calli 

63  Vphiuchi  and  Start  in  Field.— 53  Ophiuchi  la 
an  exceedingly  pretty  object.  There  aeema  to  be 
■ome  difference  about  the  oolouc  of  A.  Smyth's 
Dolcura  are  "  greyish ;  pale  blue  "  ;  butWebbadds 
— "Dawea,  6, light  yellow,  so  Franks  1876."  lua 
valuable  letter  in  "  Ouia,"  for  Nov.  18,  1881,  en- 
titled "  Star  QaitDK,"  Ueara.  Bead  and  Sadler, 
aay  :  "A,  pels  7BII0W  ■,  B,  ?iia  Ua»."  1^ 
add:  "Aooordina  to  am-jA  ttuae  »i«  ^wf 
g.  stan  loUowiog,  ttie  loiitti  '"'^^  '^' 


Jmnt  26, 18U. 


HtoG3."    Tbayai 


.  _  almost  equal  to  tbe  osi 
Stin.  Calver.  In  a  letter  in  .  . 
Hi.  AStanlay  WlUiamaglTes  the  eoloor  aa  -  aaia 
yellow,  blaidi,"  fo  1880,  with  S^ln.  Calver.  I  have 
obtained  nveral  obaarrationa  ot  thia  atar,  which  aia 
iven  below.  I  aappoas  that  Smyth's  B  aug.  atan 
„■•  the  two  stars  lying  1/.  in  field,  and  marked  C 
and  D  in  the  tallowing  dlagnm.  It  will  b*  nonoed 


at7'4. 


„    27    Light  Tallow    Pnrple 

,    Aug.  3    Yellow  Parple  80  ^ 

l4,Aag.  2D     Pale  Yellow       LHaO 

Of  tha  two  ataisj  /.  Iha  northern 
one  is  maiih  tha  brighter. 

,  Sept.  13  Thetwoataist/areoertunly  115 
not  both  S  mag.  The  N.  one 
is  diatinetly  brighter  than 
tha  AwuM  to  63,  and  the 
Mitft  ooela  diatinotly  taintts 
thui  Uie  eenui. 

,    Got    15     Many  stara  in  field.    The  two       45 
oeareat  </.  are  very  unequal 
in  mag.— the  X.  one  7  mag., 
or  so;  the  S.  one,  not  mom 
than  9. 

IS,  June  8    C  ia  certainly  above  the  ecma      » 
to  G3,  and  D   as  certainly 
below  it.    There  ia  at  least 
1 1  mag.  between  C  and  D. 

,       „     9    Light  yellow.        Lilae.  14-5 

Confirmed  last  niiht's  ob- 
"   IB  of  C  and  D. 


Feifaapa  Ur.  Sadler,  "F.B.A.S.,"  or  some  olh> 
itronomical  oorreapondent,  oan  give  Inithtl  ii- 
irmation  about  these  stars. 

With  reteienoa  to  what  Ur.  Sadler  says  00  p.  Til, 
moemiog  the  dividing  by  Dawes  of  •)  Ccttaa 
ith  a  31in.  when  tha  distance  was  only  0  S8,  I 
..□uld  like  to  ask  if  Dsws'a  formula  was  nolm- 
tended  to  apply  to  iir-mi^iiifiufc  eairt,  and  wbalbai 
.i_     _: ;.. .i..t    i.„.i.    t£,  aainpo~-~*'  "^ 


I  Corotice  are  brightar  than  the  lizth  magnitads 
nay  not  have  a  Iwring  npon  the  matter  t  I  wooM 
lio  like  to  aik  whether  the  diabuwa  Mr.  Salbr 
lamea  (DS^'J  ii  ao  actual  esaaaoie,  or  was  obtaiD*! 
ly  calculation- and  if  the  latter,  wbether tbe ttaon 
•t  T|  Corona  is  so  thoronghly  undentood  tbateal- 


implioitly  ? 

Upon  p.  277,  "  Beta  "  asys,  apeaking  of  the  tals- 
acope  employed  by  "  F  B.A.3.,"  "  Hia  o.g.,  how- 
ever, ia  probably  no  larger  than  mine;  fnaltboegk 
I  called  my  telaaoopa  a  4in.  fci  brevity,  it  haa  s 
r^Air  aptrtuTi  of  that  dianwtaa',  and  the  eg.  moA 
theref are,  be  aboat  41ia."  I  woald  Uka  to  mqA 
coaceming  thia  remark.  wheUui  it  is  not  foeMsJ 
on  a  misocneeption.  Is  it  not  the  «aae  that  O* 
"  aperture  "  assigned  to  a  telesoope  is  almost  h- 
vanably  the  "  olear  aperture  "f  I  presame,fi( 
iostsnce,  that  when  ■'  F.B.  AS."  vya  that  hia  tala- 
acope  is  "  a  41in.  QsUmeyer,"  he  means  that  ita 
clear  working  apsture  is  41in,,  not  that  it*  total 
aperture  ia4|ln.,  and  that,  therefore,  itadearaM- 
ture  ia  somethbg  tea.  U  this  be  so,  "Beta*!" 
criticism  muat  be  founded  on  a  mistake. 

Qlaagow.         8.  Haitian  d  Bklrd,  OftiBmllL 


[24391 .1— Thu  red  star,  whioh  ia  No.  683  id  «y 
catalogue  ot  auapected  variableo,  aaama  worthy « 
further  attenUoQ.  It  waa  rated  6m.  by  Heia.  aod 
waa  measured  4  67  at  Harfsid  (H.P.3935),M 
was  aati mated  only  7'1  by  Boitim  in  I8T6.  Ara- 
mark ot  Sit  W.  Hermhal'a  in  «-  wa—aii- 
Trxtuaetxtiu  tat  ISTS,  evldaatlj) 
Heaaya:  "  Near  I*oa«ta'- *-"  - 
tween  the  4th  and  6th  mk 

Tlamataad'a  oatalogna, 


MemMl  ^erj  madi  liantet  than  ttm  oOaa,  iflijai,\l»w  A-iak' 


>j!o,\' 


hmagultttJaa,  wet  n 
■gnaTlhoiwhtbe  lat 
«^tBIMDlSi.  nbi 


■r«(t*- 


■a<AU» fawm.SMiii'^iMfc.ta'niWjiSl.    It  tanaOMt* 

\^ewD.-wfi^<te'»teA,<qv'>ali!«LVaMl  whrnW 


JjJtnt  36.  1885. 
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uooimt  toi  itibalDg  omitted  if  It  had  bean  Tidbla  to 
FL  Its  ooltnu  ia  pa]«  nd."  Tbit  retoMti  of 
Hetadbal'i  nami  itrauglj  in  f rtohi  of  Tuiability, 
am  it  ihowi  tlut  the  ttu  wu  prolMbI;  taint  kt  tBe 
dmta  of  FUmitasd*!  obMmdona.  The  ittr  is 
idMitinlwith776&B.A.a,  ud  li<i  about  2"  north 
<a  1  LsMrtie.  J.  X.  Chiie. 

Ballrndan,  bo.  Sligo,  Jane  20. 

THB  OAaBBa&AIN. 

I24332.J'-lT  imina  fmitleu  to  apptBl  to  tbe 
mathuiMiciuia.  Nsither  Hr.  WumII's  letter  nor 
my  own  hu  elicited  tbe  ilighteit  reepoute,  or,  I 
HMiune,  the  problsm  ii  too  hard  a  aus  eTon  loi 
Cambridge  wniDglen. 

I  think  Mi.  Edmund ■'■  lettsi  comes  Tsr;  apiopoa, 
for,  iwaklDg  of  aucb  tQntbemBtii^iBDi  as  I  havu 
■net,  I  have  foaud  that,  tliough  familiar  vith  all 
tbe  mlri=acica  of  the  bifthei  braschea  of  thaiubject. 
tliej  aeemerl  qeile  anabla  to  apply  their  tormulm 
mnddflductioiia  to  any  practical  aao. 

Thni.  I  do  not  doubt  that  amougat  the  read. 
the"E.  U."are  many  who  have  ({i»en  luuc 
tention  to  optica  ai  a  theoretical  aubject,  ye 

Soite  nnable  to  work  oat  this  qneatiouot  the  ci 
>ra  Caiwgiain  OT  a  Giesoiiaii.  Even  our  IbIl 

oontrapoudent  "  Oideiio  Vital,"  Ibough  thotcuf;hlj 
•t  homn  in  eTery  point  of  the  theory  of  the  ac£ra- 
matie  object-glaaa,  ha*  abowu  biniMlf  unirilling  to 
tackle  that  of  thecompomidrcSiKitnr.  Dr.  Kayitnu 
Figolt,  too,  haTing  made  a  hrginning,  M«ma  to 
hava  broken  down  halfway.  Will  no  one  come  to 
tkircaeuei'  A.  8.  L. 

HIOa-FOWBS    OPBBA     AND       FIBLD- 
OIiASSBa     (AUD    1IIMOOUI.&B   TS1.B- 

llV>B3.]~Ov  rfturn  from  a  Tiait  to  Paris,  I 
•Tailed  of  the  inntalion  containwl  in  the  tnde 
•dTCrtiaementa  inaerted  in  the  ■■  E  U  '*"  of  oth  and 
12tli  June,  to  compare  the  ao-calJed  Eugliah  instm' 
mcnta— the  remit  of  30  yean'  ciprrienoe— withthi 
naw  Fnnoh-made  bigh-power  gJaaKa. 

I  foond  an  aisallent,  olaoi,  large  field  g1ui_ 
power  6,  pcioe,  in  alaminiam,  11  guineas,  which 
•ompWM  with  the  amaU  field  rather  lighter  French 
■teM,  power  7,  prioe,  in  alnminiom,  £4  2a.  I  alai 
IiHiiM  a  very  good  amaller  glaia,  poi 
in  hnm^  whiob  oomparea  with  the 
Trmaeh  mitmiueut,  power  4,  price  £2  lOa. 
winlniB.  There  waa,  of  conrae,  natbiog  to  approach 
Um  10  power  at  any  price. 

I  ihotild  warn  your  readcra  againat  the  remarki 
of  "Exporienee"  (letter  Wi8.i,  u.  275),  and  G.  R. 
BtMei  (Ixttar  24318,  p.  ^i),  in  ao  fur  aa  they 
nueet  that  high  poner  meacs  ueccaiaiily  loisc' 
ligU,  and  that  the  biuoculai  leleacnpa  may  com 
1^  with  the  lO-power  French  Galilean 'glass. 

iMWinPaiiaa  beautiful  iprcimeii  ol  the  ISii 
tiDOcnlai  teleacope,  power  -^i,  price  £12  in  aluini 
■inin;  but  the  Fignchmakera  admitted  that  it  wa 
OMlaaa  after  dark.  To  moke  perfectly  aare,  ban 
■m,  three  daya  ago  I  took  to  the  Albert  Halt 
10-poww  French  glaaa  and  a  new  HJin.  bioocula 
MMEOpa  which  a  friend  bad  Just  purcbaaed  of  the 
bMM  now  tiadiug  in  the  name  of  Uusa  tor  £18,  i 
■iBHfailam.  At  a  p.m.,  by  daylight,  the  22-po«t 
tttmeofa  oould  not  distmguish  a  peraon'a  f eaturaa 
•tfhaoppoaitsendof  the  hall,  for  want  of  light. 


equally  well. 

aUentaj  the  binocular  teleacopea , 

ittnl  ■■  Ihey  are  for  telaaoopio  uee  iu  the  open 
plenty  of  light,  they  are  nut  to  be  mentioueif 
B  Mme  day  with  the  high-power  Galilean  glui 
natal  nie.  Tbe  font-leua  eyapirce  ia  fatal  to 
I  on  the  gronnd  of  absorption  of  the  light. 
on  anpaan  to  be  wme  derire  to  aiten . 

pubtio— as  an  apology  for  luw  powers 

(mO.B.  Baker  expreatea  it)  "  glinina  are 

nqalmt  primarily  to  give  rxitntivt  Tiewa  of  land- 
»mgM  M  groups  un  a  atage,"  forgettiug  that  whilst 
Oara  la  no  poayible  excuse  for  such  a  atatemHut 
irt^  It  cornea  to  be  eiamined,  there  ii,  on  the 
MMttmy,  amy  reaarin  why,  wllh  very  rare  eicep- 
tfaaw,  a  magnifying  glaaa  should  msguify  aa  much 
am  it  can  m  made  to  do  without  losing  light. 
"Wkan  ones  the  pablic  leama  that  high  powers  can 
ieliBd,  the  determination  to  poueis  them  ia  aai- 
WmL  One  of  our  readers  wrote  from  San  Fran- 
flboo  for  them:  he  was  in  the  trade,  and  undeistood 
it  walL  Another  was  a  lioyal  Eogiueer  in  the 
A%h>n  Boundary  Camp  at  QuattH,  who  wrote  ~ 


i,  price  C5 


W-pDwerll 

aSAt  equal 

KuaUenl 


wooU  gladly 
HaMyhad  : 


e  Held  1 


I  four  power  iu  all  thi 


On  iuairing  how  &  plaia  might  ba  forwarded  to 
QMtta,  I  Uunt  that  16  glaaaea  were  going     ■"   - 

wmk,  and  that  the  benighted  War  OMea  an 

kad  oidaMdlhMn  of  lom-power  only,  again.    The 


279),  I   woold  gladly  ant  on  the  Editor'i 
natiual  snggetlion  loUowing  that  paragraph. 
KoatiBftrti 


AUTOMATIO  KUBIOAI.  IH8TBUMBKTB. 

[24394. ]-IlF.rLYnia  to  the  letter  of  Thomas 
Fugh  (page  34B),  I  aboald  aay  hia  valour  baa  ont- 
run  hia  discretion  in  attempting  so  Urge  an  instru- 
ment, more  especially  aa  he  has  eonatrDCted  it  on 
the  principle  of  uaing  the  paper  itself  as  the  TaWe. 
which  requires  a  much  wider  band  than  wht 
paper  aeoes  only 


the 


6u  tbe  li 


think   ia   i 


,'Btein  the  width  of  tbe  perfora- 

exceed  VV.in.,  and  the  Bpac«  between 

might  be  the  same,  thus  making  the  "  gangs " 
jin.  centre  to  centre  of  holes.  AUowiug  for 
margins,  thia  would  brioft  the  fire  octarea  within  a 
wi'llh  of  23in.  instead  of  41in.  aa  at  prrsent. 

In  order  to  get  the  levers  thia  distance  apart,  it 
will  be  neoctaat]'  to  rearrange  tbe  windcheat,  and 
put  the  lower  rteda  aUemately  in  tworowa,  aoaa 
to  get  the  cbannela  and  pallets  of  auflcient  widch  ; 
the  higher  notes  can  be  got  into  the  |in.  apsce.  Mr. 
G.  Fiyar  baa  ogsiu  and  again  promised,  and 
equally  often  broken  hia  promiae,  tu  aei^d  a  sketch 
nt  the  mechauiam  of  the  "  Oraanelte,"  which  I 
>mevhat    simpler    thau    that    of    tbe 

.  „  "  defflribed  by  myaelt;  but  either  of 

Ihem  would  serve  aa  a  modal  for  Mr.  Pugh  to  work 
from  in  altering  hia  inatrament  to  the  stencil-plate 
principle. 

Mr.  Wenham's  tune-bands  are  only  9in.  wide; 
bat  all  such  instruments  aa  the  "FiaDiata"  are 
very  complex  and  delicate,  and  require  greater  ac- 
curacy of  workmauship  tban  such  aa  the  "  Or- 
gaoette"  or  "Organina."  If,  however,  Mr. 
Pughiikealo  try  his  hand  at  one,  there  ia  a  drawing 
of  it  iu  one  of  the  "E.  M.'s"  of  a  year  or  two 
back. 

The  "Cibioetto,"  notwithstanding  its  high 
price,  only  contains,  I  thiuk.  16  or  IT  leeda,  and  an 
imperluct  acate  to  wbioh  all  the  tunea  have  to  be 

Mr.  Piigb's  roll  of  bOOlt.  rather  takea  one'a 
breath  away.  Hu  he  estimated  tba  labour  of 
punching  tlie  IioIh*.  and  tbe  length  of  time  it  will 
lake  to  "grind"  auch  a  length  through  the 
iugtrumentt  A.  8.  Ii. 

UITBOBBKZOLB     FOB     SBTO- 
H0X.OOIST8. 

[24395.]— Most  inaect  colleetors  have  some  pet 
pciBon  wherewith  t<i  ihorten  the  livea  of  those 
lusecla  which,  like  the  Lcpidoptera,  are  given  to 
kunckitg  clT  their  delicate  aules  if  allowei 

F.u.si^acic'    -    ■      ■  ■   ^      

CTHuide,  undi 


sn  tbe  ftboTB  might  be  obtained.  I  am  qoito 
a  he  might  nfely  mtraat  hii  order  and  oath  to 
Bsrs.  Chance,  of  Birmingham.  They  aupply  pto- 
ly  annealed  disc*  at  a  somewhat  lower  rriee 
n  the  Northern  Plats  Qlasa  Company,  of  Nsw 
tle-on-Tyne ;  bnt  the  oheapest  soaroe  of  any  I 
iw  waaaMr.Soott,of  Sunderland,  a  oontribidar 
this  paper.  Uofortonalely  he  has  lately  diad, 
I  I  do  not  know  whether  they  eaa  now  ba 
ained.  Thsie  were  cast  with  a  oooaaTe  butb, 
perf  Botly  re^nlar,  bnt  it  would  aare  lome  labour 
ho  roQ^  gnndiog, 

lesDB.  Chance  could  nipplj  TOO  with  an  lUn. 
],21in.  thick,  oast  £6  to  £6;  a  13in.  iUiii,  3in. 
3k.  wonid  cost  about  25a. ;  oud  a  Sin.  dlas,  I^in. 
:k,  about  10a.  A  2}in.  cube  of  glass  (ordfaiary 
t  plate  or  crown  qoality)  weigfaa  lib.  7aa. ;  and 


_  _  _  cteauly,  and  iu  canful  handa  is  all 

that  cau  bo  desired  ;  still,  tbe  cyanide  ii  a  fearful 
poiBou,  BCd  youog  people  (and  many  of  our  inarct 
oolleclora  ate  very  yonng  people)  are  apt  to  be 

I  have  found  that  a  plug  of  p'aater  of  Faria  at 
the   bottom  of  the   "killing  bottle,"  if  saturated 

Erepared  with  potataiuiq  cyanide,  whQe  the  nitro- 
euzute  is  not  a  dangcroua  poiaou. 

8.  Bottono. 


[243S6  ]— "Ttdai.  Xim"  (letter  241D1)  was 
certainly  moved  by  a  good  intention  when  he  wrote 
his  lines  on  thit  eubjoct,  butaltliongh  there  is  truth 
in  them— to  use  hia  own  eipres8iona~"nnlFBa  cor- 
rected, they  will  lead  to  seriona  arron."  True, 
what  ho  calls  the  Jirilith  thermal  unit,  wbioh  ought 
to  be  called  German,  aa  Fahrenheit  was  a  Oerniau, 
is  one  pound  of  water  gtavatad  in  temperature  1° 
Fahr.  Trne,  also,  the  Centigrade  thermal  nuit, 
which  might  be  called  BwMiab,  aa  Celaini,  its 
creator,  was  a  Swede— not  a  Frenchman— ia  one 
kilogramme  of  irater  eleTated  in  temperatnre  1° 
Centigrade.  True,  again,  that  the  division  in  100 
parts  of  the  temperatnre,  from  melting  ice  to  boil- 
ing water,  represents  180°  Fahr.  Thus  far,  "  Tabat 
Kain"  is  right;  but  heia  wrong  when  he  nya  that 
the  degree  CentigTade  eqnala  I'SO'  Fahr.  He  cer- 
tainly forgets  that  the  two  thermometers  hava  not 
tbe  same  starting  point.  Tbe  nro  Oentignde  ia  at 
ii'  Fahr.  How,  then,  will  he  calculate  Uie  tempe- 
ratnre in  Centigrade  degreea  of,  aay,  IS**  Fahr.,  with 
the  proportion  a  of  I'BOP  Boiling  point  being  212° 
Fahr.  ia  100°  Centigrade  :  212,  divided  br  I'SO,  will 

f ivellT'T  inatead  of  too.  61' Fahr.  =  177  Centigrade. 
(  yoo  multiply  17.7  by  180,  yoo  will  find  only 
S2'4.  Blood-hrat  Is  »r  Centigrade,  which  x  1-80  " 
6S  60,  instead  of  99  Fahr.  Teit-booka  give  SBvsntl 
meani  ol  oonrerting  theae  degrees  into  one  another. 
Oh.  Sabaoha. 

QLASa  SIBOa  ZOX  BFBOUI.A. 


:«nder  yori  the  m 


deiirons  of  loamg  no  time,  yoo  might 

te  safely,  I  am  sure,  send  Messn.  Chanoa  a 
)  O.  for  30b.  or  £i,  with  the  order  fOr  a  I2b., 
I  asking  them  to  par  freight  and  inimaiieeat 
ir  diacietion,  and  eend  yon  the  balanea  by  letlar. 
:  me  advise  not  less  than  2in.  in  thiekiteas,  and 
1.  or  Sfiiu.  would  be  better.  I  am  sore  that  we, 
this  side,  will  ba  glad  to  hear  from  yon  again. 
tamagate.  tut. 


J.  a.  L 


2139B,]— Wnn  reference  to  the  letter  of  If r.  W. 
j'ranks,  p.  347, and  the  remarka  of  "  F.  B.  A.  8." 
p.  3413,  1  presume  Uioae  gentlemen  are  by  this 
e  aware  that  it  haa  been  decided  to  make  a  28lll. 
latoreal  for  Greenwich,  iu  aooordanoa  with  tha 
gtstiona  of  the  Aetronomsr  Boyal,  whidi  I 
•and  as  taken  from  his  report :— >'  The  ^Ottara 
our  largest  refractor  (12jin.)  is  too  imall  to 
IW  of  our  oluerviug  auccessfully  with  Oa 
etrcacope  any  but  the  brightest  stars,  and  though 
eil  ref  —  ""' " 


a  satiaBed  mysalt 


utiarly  aui table  for  this  claaa  of  work  U  it  oanlad 
UQch  "lu-i^er  object-gloaa.    After  »areful  oonat- 

ll  length  could  be  b 

laloreal,  in  place  of  tbe  preaent  object-gbu*  of 
I  tbanhuttlbat  aperture:  and  I  halB  ascertained 
t  Mr.  Orubb  would  be  prepared  to  andartite 

miiatructioB  of  BDcb  an  ohjcct-glais  withatuba 

teleacope  would  be  equally  avaibtUe  for 

-obaprvaKon  or -^  " * 

lb  Mr.  Orubb' 
del  showing  boi 


led 


for  ' 


irgei 

pic  obaervatioi 


:be  apeotroacope, 

liave  prepared  a 

y  bo  arranged.    White 

i  apecially  for  spaatio- 


„..„„ vatoryshould  posasM  aa 

laturially  mnunted  teleacope  comparable  with 
se  of  other  first-class  obearvatories,  so  Oat  w« 
Y  no  longer  ba  prevented  by  da&oient  optloal 
ina  from  obtainii.g  complete  aeriea  of  obsarva- 
la  of  comets  and  faint  satellites." 
understand  that  it  haa  been  decided  to  carry 
the  soggeations  above  named,  and  that^Jklr. 
ibb  will  at  onoe  sat  about  the  work. 


B.  B. 


BAVAOBH,  WI^S  OBATH,  &<s. 


icants— as  aome  call  t'liem— I  cannot  help 
iiing  all  who  really  deaira  to  learn  aomething 
ut  tbe  past  to  study  carefully  E.  B.  Tylor's 
.nthropology,"  It  is  wonderf  ally  reliable  on  all 
;eerB hereto  relating.  .,      ,, 

have  been  now  over  20  years  alongside  tha 
{as,  Slngphus,  Miris,  Misbmis,  Abors,  Akas, 
the  Hrst-class  savage  tribes  that  surround 
,m,  and  among  whom  theru  are  neither  coins, 
'liitctvre  not Tiifrarii  rein'iini,  the  usualsonroea 

od,  and  that  they  havo 


acea  that  onoa 

^      ^ryan  invasion, 

.<)rovs  them    right 


U  MU  Mnaina  to  arrange  for  the  npplr  in  [243B7.1— Vn.  Wismu,  ol  UanNwrna,  affpaax  tna^'HuM^anvaviaw* 
MdM.  MmiiaTTTr  dhgrntad  at  lb*  inatmaDt  to  kava  ovariotAad  tta  iMt  thaklnnainibM  »a^\n.«mKAaw^a 
»uaXIUn>antfoi&...n»irMl(;MSM,PW*  nBlMM,nli»wiWM>>|fc.t«0!Mftwiftftw         QMi4«d(K«*^ 


tirsd  the  vhaU  of  Indi 

.  left  to  the  hil'  jnacea  wim  some  to 

n  the  Sudra  <>..  a  of  the  people.  Tha 

lesgiveubythese-x.        yarn"  to  the  rivaw 
Ulickall  over  the  ioaH»,«»i™**>«>a'*»*>™"w 

«a^v>*^^p?w^if^'sr,^t^^^ 


SNOIJBH  UBOHANIO  AND  WOBLU  OT  BOXNCat:  Ho.  1,067. 


vf^into  imofiatj  in  ■  woniui. 

Tba  boT*  mod  big  lada  anil  nnals  mtn  h«T*  to 
ilwji  in  ban  Iioium  kw^j  from  thni  pueuta,  ud 
■1m  tha  gub  in  oUwr  hosMt,  mai.  I  may  wy  that 
MvratiQrAQtM  wilA  marriagt.  Tbaj  n«  no  hum 
in  it,  and  wImd  muiiad  an  tar  mon  faithful  than 
•o-«Aad  "dTilbed  nation." 

Ihaf««tttMbi*tajinotitIfiiaof  onsgionp 
UbMbMlEtoabi»tthaT«ar  A  c.  1400.  Thslangugn 
o(  all  Ha  monosjUabio  and  limitad ;  wa  know  ai 
SUs  abont  titm  •*  Uwy  know  aboat  u ;  thaj  iMd 
Baton  Uk*  a  book,  when  wa  an  blind,  and  fattan 
whan  wa  ibonld  rtarra.  OompaiatiTa  i^ologj 
aad  BBthropolacpr  will  arentoallV  ihaw  who  thaj 
u»,  and  wMn  nom.  Thaj  nam  a  mizton  of  tha 
nllow  CUnaaa,  on  one  hud,  and  the  Dyak 
nialajati)  on  tM  otbai ;  devalopod  alowl;  aU  over 


Hie  T 


Talnabla  inforoiatio] 


Ha*  bmiad  beie  ai  to  tha  paat,  peopla  haTa  no  ton- 
«Ql(i«it  of ,  nor  have  aothrapologUla  avan,  and  few 
m«m  ban  bother  tbeirhaada  about  it. 

Aa  to  wild  grain,  and  ita  anTriral  in  a  alate  of 
natiiM,  wo  ban  here  aom*  Bw  o(  mx  alliea  of  riea 
■boa,  M  ooaunoD  gta wta.  Sonlf  thoBewhooonaidei 
flie  CTBlnB,  Tagetablea,  and  animali  we  now  use  aa 
VecuUjr  onatad  for  ni,  forget  that  hundreda  that 
>n  DOW  nailnaa  may  jet  be  indiapeniable.  A.U 
m  ie  befna  m,  it  we  onl;  knew  how  to  nae  it — 


aai^.  Aa  it  ia,  onr  loavea  do  not  grow  on  treea, 
nail  aiupi  fonnd  like  nmd ;  oom^ared  to  uvagei, 
oni  food  !•  alMadj  bigbl;  artifliual.  and  proof  of 


fawdaya  ago,  I  o) 


le  aeroaa  a  Tery  delioate  tett  tor 


—  —  tTtaj  dllnte aolution of  platimo  olilorida,a 
Utile potaaaiDm  iodide  tolntion  ia  added,  a  loae-nd 
eolont  it  obaerred,  whidi  daepena  in  ahade  on 
ttamWng  ^  atronger  aolationa  the  KI  givea  a  deep 
nd,  almoat  black  eoloor.  If  hf  diie  mlphide  be 
now  added,  the  nd  la  blaaohad,  tamed  biown,  or 
diaagBd  into  ■  Inown  pcecipitnta,  aooording  to  tha 
^length  of  the  aolntion. 
'"■*—'  — '"uapnaiatobadoe  to  thstormation 
do-pUtinate. 

O.  Dampiar  Whetham. 

HABT-a  FBHSULUM  BB0A7BXBKT. 

[3U0I.1-WEAI  doea  Mr.  Hart,  whow  eeoape- 

mmit  Ton  miiabate  on  p.  320,  No.  10G5,  claim  aa 

the  dlatiogniahing  dotbI^  of  hia  invantion  ?    Aa 


It  did  thia  in  1796  or  1798  (a 


.    „ /or  gfTing  effaot  to 

ragnanfe  nain^  a  leTer  etoapa- 
:  lb«  rOattUmt,  I  )um  ahown 


that  method  In  oaDJonetion  with  a  lemontofa 
(Fig.  11,  «  ia  the  pin  on  pendolnni  rod),  in  mj 
apeoifloatlon  191,  ad.  1377,  of  which  I  inoloaa  ■ 
oop7.    I  alao  aeiid  another  anaogamant  of  thi 


A  is  a  pin  in  the  bottom  of   the  pendolom  rod. 
There  are  daogen  and  difasnltiea  attendiag  thia 
method  of  glling  impnlae  to  apendnlam. 
84,  Strand,  Jane  17.  H.  K.  Frodaham. 

OBAKK  AXLBS. 

[24402.1-1  BU  (p.  345)  that  tha  Leioaater  rail- 
war  •ervanta  are  (fill  for  iron  ailea.  I'be  reeolntian 
of  a  meeting  of  driTen  and  aerranta  ia  one  that 
mnat  be  importaot,  aa  they  ue  the  men  who  know 
*^e  wockin(t_part. 

Miiaaia  unnej  and  Lawaon'a  way  of  -ift^ing 
ennka  with  all  the  flbna  in  tha  proper  direotiOD 
aeema  Terr  good  indeed.  Might  I  aak  them  if  they 
And  tKraUe  m  making  aonnd  welda  ? 

Perbap*  Mr.  Caaebaume  (n.  34S)  would  give 


The  nine  flniree  tno«  the  eaoapemant  throngh 
whole  TibraSon  of  the  pendulDin  and  back  ;  bnt 
peihapa  1  and  G  will  be  anfflcient  to  ahow  the  idea. 


nent  made  by  ■  ooneapondeot  that  "  Coat 
moetl*  break  aeroaa  the  wefaa  " ;  bnt  I  Bonlnd 
itatittiea  full*  bear  ont  the  truth  of  thia  atab- 
nent.  That),  with  legard  to  tha  qnartiai  li 
twiatiog  the  iron,  in  order  to  bnng  the  thnm  it 
r^btanglaa,  I  may  aa;  that  at  all  the  aanral  na> 
vay  oomnaniea'  worln  in  tha  diatiiot  I  belonglo, 
nuk  azlea  are  made  in  that  manner,  and  I  doul 
tnow  the  railway  oompany  who  dupenae  with 
nriatlng,  ^though  J  hava  worked  at  the  forgg  lee 
he  laat  36  jeata. 

I  am  mMhanrpriaed  at  bia  atatement  that  "Ini 
pcoperly-made  oniik  there  is  no  grain."  How,  I 
ugoe  that  tba  proeeaa  of  wrlding-op  and  dnaiu- 
mt  the  iron  natsrally  biiiiga  Uie  flbrs  to  rnn  in  tEa 
lireelion  of  tba  length  of  the  axle,  and  wbea  lb) 
brow  ia  ent  ont  the  metal  isent  againattbagiain, 
md  the  Bbn  of  the  '  "     •— ^ —  -^ ' 

aan&  Uia^nlta  (in  orduiarf  crank  azlea)  nuaedbT 
he  direction  of  the  flbie,  and  of  beii^  twirtad, 
mold  appear  to  be  overoome,  if  we  may  balim 
he  patanleea ;  bat  this  nmaina  to  be  paacticaUT 
eated.  Perhaps  other  practical  men  would  gin 
heir  opinions  opon  thia  matter.  Wilfred. 

[24404.]— I  EATB  read  with  mneh  intenattta 
ettara  that  have  been  written  on  thia  aabjt«t,  mi 
late  been  aipeoting  every  we«k  to  Snd  aoma  aea- 
ion  of  "Haxbj'a  method  of  taatinf  forflawih 
nm  and  atasL''  I  wonld  have  se 
■efore,  bnt  thoaght  it  migbt  ba 

tot  be  overlooked.     Tbe  following 
kom  Pepper's  "  Cyclopaedic  Soicaiae  " 

"It  ia  well  known  to  engineeia  that  iliiaBOit 
liffioDlt  uod  often  impoesibla  thing  to  fhid  oatlkt 
iziatenoe  of  a  fabe  weld  In  a  focging,  ot  a<  a  bkat- 
lole  or  boneyootnb  In  an  irMi  o«  itoat  oaatia^ 
avnyone  knowa  that  a  timpla  method  1^  wUA 
nteraal  Sawa  and  tolaliona  of  oootittoi^  in  an- 
tmotlvo detaila oonld  ba easar  dateotad  wooMka 
if  anormona  valna  to  Ow  world.  Sadi  a  nsOBd 
laa  andonbtedlv  beam  diaoovered  br  Kr.  S.  M. 
luby,  SJT.,  who  haaverTJudiaioaalr  bean  aUowii 
ly  the  Admiralty,  duiog  tba  ooona  of  thia  jmt,  b 
sporimeat  with  it  in  tha  royal  dockjraida. 

"It  haa  been  known  for  naailyaoaatnryaala 
lalf  thatwhaoabar  or  anymaaa  of  aoft  in*  b 
ilaoed  hi  the  position  ol  tha  dipping  naadh^  it  krf 
voesenaiUy  magnalio,  the  lower  ««tmni^b^ 
north  pole  in  —  ■-'^-' •"  "■ 


, .    koow  if  this  ia  the  teat  nfamt 

by  ''iron  Crank  " ;  bnt  anyhow;  I  think  ilahwiB 


T} 


(•mlty  a  aanth  pole.  The  aama  aotlot,  <4 
reakamed,  takea  plaoe  in  a  bar  bangiDg  bt  a  vBliw 
T  any  other  poeitien;  only  the  el^at  la  weaker  Aa 
aoMthapotUioa  of  the  loogitndinal  axk  at,  kt 
Dstenee,  a  Icmg  bar  dspaita  from  that  of  tbe  wg. 
latlc  dipping  needla. 

"  Whan,  SieKtoe,  as  in  Fig.  I,  a  small  aemfa 
leedle  la  slowly  passed  in  front  of  a  bw  of  valT 
|ood  fton,  placed  In  an  east  and  weet  direotia)i,fl* 
leedle  will  not  be  diatnrbed  from  its  proper  daae- 
ion.  whioh  ia  ol  oodim  at  right  aaglM  to  Iha,  > 
loith  and  Bonth. 

•  1  All  thia  refara  to  rcgnlarly  honogaMOM  bl* 
>f  beat  qoaHty— to  bars  wilhovt  auymeeliaW 
olntbma  of  oontinQi^.  With  intamal  flaws, « 
ntanoptiana  of  eonUnni^,  the  bar  ia  no  IoM> 
egnlariy  —- g— «*     It  has  long  been  known  M 


tt: 


H    u.^t' 


■/s'sOUNO   12  '  LONG 


ireakmg  I __^ 

sica  of  platon,  atcohe,  and  diameter  of 

wheals  haa  very  maoh  to  do  with  the  matter  T  Alao, 
with  regard  to  keys,  do  ken  ontsida  (rive  any 
to  tha  crank  and  other  azleeP  Theaean 
seat  tbenaalvaa  to  an 
Xngina^DdTor. 


^ , _f  ttw  bai  lw(L  (.wi.  wsav^.i 

wonld  nma&  Out  ^  Muu  to  ^  nsf^dMA  ah  <A>i 


"Fig.  a 

tin.  bar  131b.  long,  and  wI 


BNOLIflH  MBOHANIO  AMD  WOBLD  OW  BOIEWaBt  No.  1,0S7; 


I  bMt ;  fa  tonioo,  t,  tangent  wt  mbont  one  halt  its 

Aa  on]*  MSticiii  SMding   ragaid   in   0fdflMl7 
•enwf  it  HM  attMbmMit  aufu*  to  tha  i^amk ;  tba 


l/i   HOUND  _ 
SRCKt  AT  88    ions" 


flftOKE . 
aflOKE 


'/•  ROUND      *WME*l.eO 
T    a7fi  TONS 


1;*   ROUNO_ 


rag  the  aspoTimsDti  whiDh  took  plaos  in  the 
di  of  Sheaisaia  and  Chatham  wen  ike  fol- 
trialt,  eondoottd  fn  the  pceaenoe  of  the 
imithi,  the  foremen  of  the  teating  hniuu, 


tins  hnDMa, 
f  the  ]{o;si 


Saihj,  (at  fnatanoe,  wai  nqanted  to  find 

waakaat  ipoti  in  a  nombar  of  bui,  and 
(Itiuor  make  »  chalk  maik,  on  -  ' 
irnnadlately  altatwarda  all  theae  ban 
I  the  taaUns  machiae  and  Inokan.  Their 
■  giTM  in  FiK.  3.  AaeioUiiplaoad  wheie 
kMt  ipot  waa  found  out  Iqr  the  needle, 
rtieal  Ifoea  Indioate  tba  apdia  whaie  the 
Mui  broke. 

nnillu  of  tlie  dookraidi  teem  to  haTe 
'  tMtad  lb.  Subj^i  powen  in  iimort 
onible  mj,  and  most  ugenioni  deTioaa 
iMtimea  tMortad  to  for  the  punioeB.    For 

:  In  the  oeatte  of  a  bar  of  Im.  aquara 
roo  wai  welded  a  piece  ot  nnmaffostiaad 
■oat  Gio.  lonB.    The  needle  detected  a  fanlt 

thaeeatte  M  the  piaoa  of  iteaL 
e,  Mr.  Sazbv'i  metbed  can  detmit  tha  pte- 
nd  negatiTClr,  of  oomas,  the  abaanoa,  of 

lane  aolntlma  of  oontmni^. 
andataotlalaewelda,  amallarflawi  oanud 
workmanahip  or  wear,   and,    we  beliere, 

oommonlj  termed '  oryatallieatioD,'  irhidi 
ibabl;,  at  oooe  be  generally  acknowledged 
it  in  a  dimption  or  parting  of  tha  faoeta  of 
irohonilj  arranged  orjitali  ot  which  lion  ia 

ii  "  SaibT'i  teat,"  ai  rnorltd  hj  Hr. 
}.B.  Ai  the  (paoa  I  haTe  already  ooentded 
ttit,!  willnotoSer  ■nTTBiBarkBof  mTown 
abject  Jut  Dowi  bnt  leave  exfiertato  lay 
'or  not  it  can  be  appliadto  taattiug  railway 
ilea.    I  beliara  it  oan. 

W.  BowUnd  Hut. 


BOBXW  THBBABB. 


raa  itaalf  placed  in  Oe  axial  plane  ot  the 
ith  ita  nrindle  vertical.    In  No.  1  tha  cQf~~ 
nuioellned  lOdw.i  andbiNo.  3  5dtg. 
ical.    Tha  other  four  eata  are  all  lorewB 

in  one  torn. 

J.  1  the  cotter  ipindle  ii  inclined  64°  46' , 

ngtheuifile  ot  riw  of  the  bottom  ot  the 

which  ii  5'a6in.  diameter,  with  a  riia,  ai 
tated,  ot  Sin.  per  tnm.  In  thii  com  it  will 
Ted  that  the  acuta  angle  of  the  tool  leaTCe 
y  daAnad  bottom  to  tha  grooTs,  and 
hUortiim  ocann  towarda  the  top. 
a.  6  the  ipindle  ie  inclined  46°,  the  mean 
r  ot  tha  Krew  being  2  G5in.  with  a  dream- 
at  8in.,  and  liie  a*  befora  of  Sin.  Here  the 
n  ii  divided  between  the  top  and  the  bottom 

.  6  the  inclination  of  the  ipindle  li  redoced 
I',  that  being  Iha  angle  for  a  drcamfaranee 
n.wlthtiaaaabeforeotSin.  Here  the  peat 
n  oeowi  at  the  bottom  of  the  gioon. 
-  la*  rnatttknof  No.  6,ai  to  a^  of 
«■  of  q&dla ;  bvt  Witt  lb*  plaBTel  «• 
nma n  M l»  Bua Un.  Wbwai>  »— - 
wbM^  irtM  fffaAMla<)  WM 


of  the  laapaoliTe  giooref.  Hie  remaining  foni 
■how  gnalar  widtha  with  the  mne  iMpOi,  aa  raal 
croaa-aaotkof  would  do.  I  may  remind  the  readtn 
heteof  that  a  nal  croaa^eotlou  ot  aoA  noorai  ii  aa 
impoMiUe  to  repnaant  In  a  drawing  BB  it  ii  to  oorer 


tangant  that  UMOti  tba  Tartioal  raitaoe  <tf  the 
lluMd :  ODlya^ywJmatiwia  aan  begot,  bntli  flne- 
thnadad  nawi  tha  itnaaand  btMUngli  pnetiaaUr 
aimp^  longitudinal* 
Id  an  idaid  aotew  and  nut,  tha  iheai  will  take 


the  weakeet  place.  That  mrf  ace  it  about  61  tlmM 
the  thread'a  height  leea  in  width  titan  that  ot  the 
nut,  and  at  any  point  between  the  two  rittairhminf 
■orfaeea.  both  thread*  would  bare  to  he  ihMied, 
and  they  have  a  gteater  area  than  the  ihaak  luifMe. 


Z.OOFXD  Fianass  b'v  QBAanro. 

[24407.]-!  (UnrOT  bat  be  pleaied  at  tba  Mtla. 
&nory  reanlta  of  "  S.  A.  M.'e  "  ezpetimenla,  and 
I  think  few  will  deny  the  beaaty  and  aymmetrx  ot 
tk.  .^ccigni  trananiitted  to  the  Bhoijbb  llncEuno. 
lifile  credit  Ii,  howaTar,  dna  to  me,  ai  I  did 

lytelf  inTant  thta  mathod  of  azeonnng  taah 

work.  All  who  ware  inbeeriber*  to  the  EHOuaa 
ItaoBAXia  at  the  time  will  imiambat  that  I  menly 
adroeated  the  iyatem  originatad  by  the  late  Mr. 
OilntT,  wboee  liohe  I  deaotibed  and  iUoitratad; 
~^^g  at  the  tim^  howerar,  that  in  eouatnietlca  It 
..  _  Momn  and  ill  made,  owing  chiefly  to  Oe  (aat 
that  Hr.  OUnij  wh  not  ft  Taty  ikilful  maohanlB. 


a  globe  with  flat  paper.  I  have  bean  unable  to  aend 
the  ipeolmen  lonw  that  I  promiaed  to  tha  Bditor'i 
offlo^  ao  I  forward  inatead  thii  tncing  ot  another 
rhioh  will  probably  anawer  the  pmriaee  eren  better. 
J.  K.  r. 


it  Dr.  Sdmonda'a  de- 

n  or  look  up  thi 

"     »oi5d" 

Jaeoti._ 


more  iti  pnrpoee  to  point 

If  Dr.  B.   would  lefleot  nj 

hiatoiy  of  deduction  in  ICeoh , 

mote  chary  of  geometrical  deductioa  eTun  in  itatical 
gnaatlona.     (24368),  page  327,  "Tbenctmalaection 

ia,  aa  I  hare  a>~eady  ahown,  alwBji  a ' 

and  never  a/  The  baje  of  ua  normal  aecoon 

iaalaoB^v^  w  line,  and  never  an  eUIpae." 

Thia  if  ->un  and  aimple,  and  anoh 

normal  aacfaou  idle  of  ipird  liiiea  "  baa  no 

theoretical  or  othai  ij»i  in  any  aoiew  calonlatioM. 

Mechaniaal  (orcaareiolvathemaalveainlortraight 
linaa,  and  with  theee  itiaight  linca  and  their  Tai£al 
ilanea  or  "  normal  aaotionj  "  have  we  alone  to  daaL 
The  normal  aroaa  lection  of  a  amew  thread  for 
meobanical  pnipoaaa  ia  alway*  cot  by  a  plane  and 
haa  alwaya  an  elUptia  baae,  and  ii  never  a  aorew- 

— • r  baa  etar  a  acre w- line  baae. 

of  any  normal  eection  tor  caloolation  li 


atthoughaman  of  snuanal  Ingenni^.  Ineadoot 
atale  that  I  wai  "  written  down,"  and  Oe  whole 
thing  Ignored  or  atmaed.  "F,  A.  11.,"  however, 
took  the  matter  into  hie  hand*,  and  haa  prOTadfimi 
I  WM  pettBCtlr  cortect  in  my  ealimauon  ot  Ihla 
mode  of  orl^natlng  looped  and  roae>anaiDe 
pettarui.  Hke  lyitem  ia  perfaoUy  lonnd.aBd  all 
that  Ii  needed  to  cany  it  out  Ii  accurate  tltti^  ot 
the  apparatna,  which  Oiliay  waa  not  capable  ot. 
It  doea  away  with  the  neoeaaity  ot  ooitly  ohnota, 
"id  th*  vuiity  of  fignrei  obtainable  la  aimphr 
idleM.  0.  J.  I.. 

WHAT  IS  ORBATIONF 

[24408,]-lM  latter  (24366,  p.  345),  "  F.H.A.B." 

propound!  the  abOTs  qneatlon,  and  uki  me  for- 

tbar  "  whether  an  Albrno,  bom  of  normally  oon> 

itltnted  paranta,  ii    'created,'  and    whether  Hie 

— le  may  be  predicated  of  the  deacandanti  of  Hlt- 

ter  molluaim,  whan  their  habitat  beoomea  manly 

dkiab,  or  vice  veni  F " 

luffidentlv  clear  in  praviou*  letton ;  bat  I  wUl  now 
try  to  make  it  mom  explicit ! 

In  letter  {24256,  p.  267},  I  daSned  "cteatioa" 
aa  the  oemmg  into  eiiatenoe  ol  qualltiea,  < 
pl,_ijjl    ^ 1-1     —vi.i. f — 1_    Ju 


g  inuj   osHKvoDe   ui   unmuoaa,  eui 
mental,    wbloh    previonily    did  I 


How 


.row,  Darwin  aaaerta  that  natural  aelaotion  la 
dailyand  hoorly  at  work,  aeanning  animated  or 
cqpnla  BAtuie,  to  lee  whtra  it  can  itap  In,  rejeot- 
tag  lena  forma,  aekoUng  otheral  At  the  aame 
tMi  ba  Mwun  01  that,  nnlnw  new  fonna,  whiah 
— . — <  __.__.....  _        .        .     .    £^^  do  aj 
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— Antomstlo  Maailnr  a«^i.—lt 
do  tosh  ft  lliliig  to  MT*  tima,  I  ihoDl 
it  ui  old  bottla-Juk  momnont.  Tbi 
slij  wbsl  yon  wut— tIs  .  tha  motio 
roj  K>>loi^.  'Wilb  tlw  mid  of  ■  fl;  yo 
modUj  tke  tuna  in  whloh  th«  dookwoi 
;  tha  raddci  ova,  wUkt  a  whwl  an 
idditloD  would  give  addltlDnat  power,  in 
'  working  too  f  ut.— Ikvicta. 
—  Bnbb«r   Btampa.— SigcstniM   u 

ndibar  atampi  are  onlf  a  TiriaUoii),  viz 
»  WOOdest  of  the  lignatore  uid  proceed 
'Wero  in  type.  11  "Antograph"  doe 
how  to  do  woodoati,  he  oui  nter  to  bad 
a  inqniia  agaiD.— B.So.,  Fljrmoath. 
-Xntheiufttlaal.-It  <  [■  tba  itngOi  o 

of  tbe  Eirola,  lbs  polar  oo-oidinataa  o 
titiea  ot  tha  ohord  are  (g,  u  —  B)  an< 
,  and  the  eqaation  of  tha  ittaight  lln 
iBBo  poialaME*UD.  ZB  ■)-  re  tin.  {9  -  < 
■tin.  (o  -  B  -  ej  -  0,  uid  thii  ea«il 

r  ^  0  ooa.  B  HO.  (0  -  n).  U  wB  pn 
getr-fne.  (S-a),whiohU  the  pola 
I  the  tangent  to  the  eirole  at  the  poia 


lysiB.       Theie   aie  all    good    booki,   egpedallr 
Odling'i  and  H[llflT'g.— B.  A.  R.  Bssnett. 

[66866.]  ~-  Hononia  BxatntDation  in 
Ohmniatry.-ThogUBrutihould  itndy  tha  large 
work  byUoBOOeaDdSebDrlsiDineT.;  alio  "Cooke'g 
Piret  PrindplBe  of  Chemical  Philosophy,"  ffinag 
ipecial  attsDtioD  to  the  eama  and  qaetticmi  m  tha 
latter.  He  ihoiild  also  read  ouneat  ohemioal 
)  knowledge 


—  SerwtnC'KMililiie  Xotor.  —  Yon 
et  polarifed ;  they  reqairs  a  little  modifi 
■taad  of  patting  both  platea  in  ona  oal 
id,  nae  aponnii  sell  with  dilate  inlphoii 
fob  to  plaoe  tha  line,  and  in  tbe  onte 
ha  carboni  in  the  biiOaomBte  lolntion 
lod  tbi*  laat  longer  than  tha  i»diuar 
icdl.-Oi. 

— 8ewlo  g  -  Saahina  Kotor .— Tta  e  f  anl 
•ttery,  not  tha  motor.  The  muon  i 
atM  polariu,  and  thiu  lednce  the  curren 
.  nouiiag,  eo  that  tha  motor  petforo 
nltimatety  itapi.  Bemedy :  Uie  a  con 
I  of  battery.  A  Bunien  or  GroTe  oet 
kltaUright-InnoTi. 
— Dynamo.— To  Ma.  Bottowi,— Win 
N  nttaar  One  for  maetaine  ot  lueh  Mia 
it  wiU  work,  if  tke  F.U.'i  be  wound  u 
Mj  balauM  tha  reaiitance  of  armaturi 
ling,  whi<i  will  be  about  1'26  ohm 
flaidi  with  luffloieut  No.  14  to  tathei 
balance  thU— uy,  about  ISlb.  Yon  ma] 
And  the  maehine  heat  conaiderably  ii 
r  length  ot  time  at  fall  apeed.  Woani: 
will  light  sithar  are  or  incandeeoeiit 
:   perbapa   the   batter  of   tbe   two.  — 

-  aiLart  SIza  Boliaen  Oella.— Tc 
-Tbeie  queationa,  relating  to  apecial 
■  in  which  I  haTo  had  Uttle  peraoaal 
woald  be  batter  aaiweied  by  thoaa  who 
tbe  particalir  application  of  tbo  general 

"-'  ""  -■— anU  of  tbe  queitiBna  art 


gne  defloition,  aa  mnoh  would  depend  on 
railable  and  tha  light  required.     Eaped- 
ubon  be  controlled  by  UIOM 


rtceat  rBaearohsa.— Wm.  JOHH  Gery,  P.C.S.  (lat 
olaiB  boDOun),  Nawcaitle-npon-Tyne. 

[56S67.]— Diminlahed  Power  of  Bnglne.-- 
Tbe  r^aion  ii  one  of  the  eimpleit.  It  ia  becaaae 
when  tbe  reTeraiDg  lever  ia  pat  in  mid-gear  or  the 
central  poritioa,  aa  onr  friend  termi  it,  the  elide- 
block  being  broagbt  to  tbe  centre  of  the  alot- link, 
and  which  neoeaaarilj  ia  tbe  centre  of  OacilUtion, 
reoeiTBB  no  reciprocating  motion,  and  benoe,  aa  tbe 
alide  doee  not  unoover  tha  porte,  no  power  isexerted 
on  tbe  piaEon.  Owing  to  the  movement  dae  to  the 
rndioa  of  the  eonpling  link*  from  tbe  weigh  bar 
■ome  alight  motiOD  ii  given,  generally  aufliciBatto 
give  a  trifling  admiaaion  of  ataam.  Putting  the 
reraning  lavar  In  Uid-gearis  in  one  lenae  eome- 
what  aimilM  to  nearly  doting  tbe  atorting  valve. 
But  in  tbe  one  caae  the  (team  ia  wiredrawn  at  tbe 
regulator,  wbilit  the  action  of  the  alot-liuki  wiie- 
dnw  the  ateam  at  tha  alide-valvea.  If  I  have  not 
made  myself  clear,  iIibII  be  happy  to  tnrthei  explain. 

[66858. 1  —  Horae-PowM  of  Buslne.  — The 
qaeriitaakato  be  told  the  horse -power  of  an  engine, 
but  ai  he  ia  entirely  ailent  as  to  tbe  bore  ot  cjlln. 
der,  length  of  atroke,  revolutiona  per  minnte,  ratic 
of  aspauaioo,  &a.,  it  would  be  only  poiaibla  to  give 
a  theoretical  reply ;  therefore,  I  cannot  sea  my  wa- 
to  tell  him  the  horie-power  ot  an  engine  that  b 
^ivea  no  data  coaotmiug.  In  fact,  tbe  qaerr  is  nc 
m  a  practical  form  aacb  u  hie  uanuaake  would  bav 
pot  It.  The  theoretical  bone-poner  of  100  cabi 
feet  of  steam  per  minute  at  GUlb.  preaiare  ia  onl; 
one  eJemsnt  in  the  oalcnlation. — Ikvicta. 

(56858.1  ~  Horaa-Fower  of  Bngtne.— Sap- 
pose  the  cylinder  holda  lOOcnbio  feat  steam,  then 
tta  length,  multiplied  by  tbe  aiea  of  the  piaton, 
=  100  cubic  feet.  Now  the  area  of  tbe  piatou 
multiplied  by  144  (to  bring  to  aqnare  inohea), 
multiply  by  the  length,  by  601b.  =  600  ;(  141  x  6C 
=  the  number  ot  t3ot  lbs.  Now — 
500  X  114  X  50  =  720,000 -720,000ft.-lb«.parmin. 
But-  Ib.p.    =    3S,0U0ft.-lbB.  per  min. 

.      720^000 

■  ■     "as  06(j 

It  the  cylinder  doea  not  bold  the  100  cabia  feet 
at  steam,  but  a  lees  number  of  oubio  feet,  then 
I  atroke  will  lake  leaa  time  than  before.  So  tbe 
lUBwer  would  have  to  be  moltiplied  by  1 
lud  divided  by  tbe  time  of  1  etroke,  wl  ' 


it  can.   Sbonld  the 


=  21'Slh.p. 


]a  tha  above  ai 


[.  F.  L.  K. 


Foold 


ina,  and,  aa  I  have  never  bad  anything 
tbe  working  ot  them,  I  ihonld  not  lilu 
oSc  initroctioni  on  such  details  aa  tbe 
carbon.  In  like  maoner  tbe  reeiatanoe 
audle-power  incandesoent  lamp  ia  an 
riDent  of  tbe  caloulatioD,  ae  each  maker 
MrttcnlarB.H.F.  and  currant.  Infant, 
f  queetiona  involves  a  ocnaiderable  range 
ctot  practical  alectrio  lighting. —Sioiu.. 

-Valves  In  Oomponnd  KnBlnea.- 
of  a  compound  angina  are  juit  thg  same 
a  dmpte  angina.  The  cranks  are  aet  at 
ja.  The  high-prenure  cylinder  on  the 
uka,  and  the  eihaoat  of  tbe  h.p.  con- 
le  steam  side  ot  the  Lp.  valve.— Bequ- 

-Valve*  In  Oomponnd  aondanalnr 

Ibe  same  aa  ara  nsed  m  other  engtara— 
lally  nothing  special  about  them.  Tha 
ira  cylinder  ia  oauallj  fitted  with  a  cut-ofF 
e  back  ot  tha  main  alide,  whilit  the  low- 
Iva  is  most  nsnally  an  ordinary  double- 
a,  just  as  would  be  uied  iu  any  other 
e.  In  marine  enginea,  when  vertical, 
of  th«  ilidea  and  linki  are  usually 
I  part  by  a  balanoe- piatou,  the  steam 
nna,  admitted  to  the  underside.  These 
(woportionata  are*  to  the  presaure  in 
j*a  valva-cbeatt.  Ilia  valvea  of  the 
engine  ara  now  very  mvoh  ai  in  the 
of  ataam  when  nied  witttlaiaaaBBiiiea. 
tv*  ilAted  doea  not  make  it  euu  to  yoo- 
Mi«g  no  other  aoaraatant  Mnowdn— 
•g  of  the  nltM  of  tba  eaiK 


[56850  .J— Vertical  aalvanometar.  —  E 
(leapla  aeem  to  think  that  wbatenr  ap^ieara  in  priut 
moat  ipiifaclB  be  right.  Now  this  ia  very  far  from 
Mrrect ;  an  inatniment  which  ia  made  to  be  ated 
navarticalpDaitionoogbttobeso  used.  Itisevident 
From  the  query,  that  when  the  instrument  is  plawd 
>n  its  back,  tbe  needle  tails  out  of  place,  probably 
uuching  tbe  dial,  or  the  inner  needle  touiiing  tha 
»it  or  Bome  other  point;  the  reason  "ita  move- 
nents  when  horizontal  are  so  uaMrtain,"  is  became 
lie  whole  thing  ia  out  of  place  {like  a  clock  upaide- 
lown),  and  the  beat  way  to  remedy  same  is  to  restore 
.be  iuatrument  to  ita  correct  poaition  and  uae  it  in 
-' apDCially  oonaUuoted. 


Jie  manner  tor  which  it 
-Os. 
[.iS8.^9.J-.Vartloal    ( 

lut  redncea  it 


meter . — Placing 
or  at  an  angle 
itactor  of  current, 


relebt 

in  the  back  tbta 

here  ia  no'hiug  to  bring  the  indicator  back,  while 

here  ia  also  liltte  but  friction  to  reaiat  tha  ptill  of 

he  current.     In  fact,  when  nearly  horizontal  the 

haraoter  ot  tha  inatmment  ia  entirely  changed  ;  if 

be  two  needle*  are  nearly  equal  in  power  tbeejatem 

lecomes  "aitatic,"  and  can  only  be  pulled 

be  wires  by  any  current.    " 


be  pulle 

.  „_.aoaliyth:.,   .    ..  "..,.."_ _"_.__„.... 

ike  a  single-needle  oommon  galvanometer,  1 
mdar  a  laaaaned  msgnetia  toroe  to  bring  it  to  ze 
nd   «n    iMMuad   alMtrie   inflamoe  tending 


But  thatwoontaida  high-preaaore  oylinden  being 
■et  at  right  angles,  the  enginea  of  thu  claaa  1^3 
freely  euoogh.  Ihave  bothseentheoueyon  name 
and  alao  have  frei^neutly  rlddau  behind  dmilar  ones 
working  in  this  disbiet.  And  the  angiiwa  appew 
m  every  way  moat  aatistaotot;.— Ihvioia. 

{66S60.]— L.  and  N.W.B.  Oompoand  Iioooa 
Although  not  connected  with  the  L.  and  K.W.E., 
having  seen  several  of  tha  compound  angfaua  cm 
that  hue,  and  also  the"  Harahioneaa  of  Stafford" 
at  the  Inventiona  Exhibition,  perhaps  I  mar  b« 
permitted  to  reply  to  "Crnmbyfa"  query  iWMct- 
mg  these  engmeB.  There  is  no  con^g  rod  or 
other  devioe  to  keep  the  low-pressar«  and  two 
bigh-pressura  cranks  in  any  relative  poaition.  Aa 
Cramby  "  may  posalbly  know,  the  two  birii- 
preainra  cylinders  drive  tbe  trailing  pair  of  wbasla, 
and  form  one  independent  engine,  and  the  low- 
pressure  cyUndet  drives  the  centre  pail  ol  wlM«b, 
forming  really  a  aeoond  engine,  v^  •"■<•  '■*  •■>— 
belns  able  to  run  at  what  epeed  it 
double  cylinder  or  higb-pi«s*ur 
this  BuppUea  the  low-pressure  lingle  eylinder,  more 
steam  is  sent  into  the  eduction  pipa  (wbiob  aota  a* 
a  leeaiver)  than  the  large  eylinder  will  take.  The 
pressure  ia  incieaaed,  and  helps  to  cheek  the 

in.  ..,jfk...i ithelow-pres-  - 

I  to  slip  aUo. 
ineioa  Blips,  it  tnkas 
ied  (ram  the  double 
engine  ;  it*  own  presaure,  ot  Course,  drops,  and  tha 
slippmg  ceases.  In  prutice,  each  engine  is  found 
to  control  the  other  eSeetually,  thus  equalising  tha 
work  of  tbe  two  somewhat.  I  havemyself  noticed 
the  eiiact  before  stated,  when  teeing  a  compound 
start  with  the  Iriah  maU  on  a  wet  night,  with 
ahppary  raila,  the  ptessun  on  the  single  syHndat 
quiokly  redneiug  the  slip  of  the  other  engine  or 
h.p.  cylmdan,  and  aiding  in  getting  the  looo. 
Itself  off.  I  hope  this  eiplanatioa  may  give  wh«t 
"  Crumby  "  wantstoknow.— W.  H.  Th^uaw. 

[56860.)-L.  nnd  V.  W.  Compound  Loooa.- 
The  only  emmeotion  between  the  high  and  low- 
piessure  cylinders  of  tbe  Marchioness  of  Stafford 
(and  tha  Nune  ia  the  nse  with  the  other  eomponnd 


says,  "at  right  angle*  to  one  high-preemre  orwik 
and  oppMte  the  other,"  for  then  there  would  be 
two  dead  points,  ihonld  the  engine  stop  with  the 
opposite  antnks  on  the  centre— i.e.,  at  tbe  com- 
manoemuitor  end  of  the  atroka.  The  high-prestnre 
crank  being  at  right  angles,  it  not  tbe  law-presiuia 
crank  midway  between  tberemaining  part  of  380°f 
Thus :  A  C  and  C  B  being  the  rectangolar  paiitlon 


is$sii 


of  tbe  high-prsaiure  cranks,  would  not  the  posltlott 
of  the  low-prsssnre  crank  be  atQ  0,  at  an  angle  of 
13S' from  either  AC  or  CBP  I  am,  of  coarse,  open 
I  correction.- J.  Ksas. 

[6e8Gl.]-SaoantrIo an  Bhaft.-Will"  S.L.N." 
Ivertise  his  adilreuF  I  will  oommunicate  wtth 
him  on  the  subjaot.— Beodijitob. 

[5CSG7.}—Bas-EiiKlDea.— I  should  mnoh  prstac 
that  aome  one  better  acquainted  with  gas-engines 
~  m  abould  anawerW.  Bund^'s  queriea  ;  but 
irtheleea  welcome  to  my  opmioui,  if  he  will 
Cake  them  tor  what  thev  are  worth-  In  regard  ta 
'  t :  The  auction  of  the  piaton  would  betuffl* 
o  charge  the  cylinder  with  gaa  ;  but  it  sbonld 
ipreaaed  attorwardB.  By  exsroiting  piessnn 
<r  dilution  of  air  can  be  employed,  at  tha 
violence  of  tbe  explosion  alialnc 

-'     ■ —  -'  id  (dTB 


.    .   . a  condnotor  for  beat 

Ills  lor  Jaoketlng.    4th.  Thstempentua 
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EUwiix.    [Yoa  miuL,  (tleut,  ginu  nmeldaM  ToWIbyJ.A.  UllM  (*_Epod  pnblcm), 

lio»  Umt  nTJ. )—*«■: "»«-    (If  joapiomieUwBnl™,  ngtnta  (Toraur),  IUt.#.  Andern  (J 

^eeM.pTon  wtn  hjTB  ill  IhelnfonmUonTOuosrt  A.  B.I«ilo««  I.bimtIibi  moif   "  •    ' 

Tb»yinuldUthaB^0fflee<itUi«CjBmi»loBen<i1  ibuoLA  W.  Oct,  T.  l.  Bobiiu,  w 
l^tnta,  CnnitaHlRet,  W.G)— W.  L.  B.    ("—  — - 


b*lt.  If  tba  ^Uiv,  Jon  hm  Burijlo 'aJTac 
«tUi'iD«ieatT>PM*mn(hBmb  on  Uu  top.  uid 
tbt  Md  IiwmQl  amamt  la  m  Utila  eMnn.    Tb 


__ _ «'u»'iiiii]Mt'^'voi.xxviii^pp.'rB6,a9.sTs       J.A.C- 

•BlunatiiniV  DonaiMU  a  FAknolwlt  thomometir,  or  ■  bmp        «  Q  mute,  ud  wbwt  ?    It  1  iJ2iS^. 

rorAdTwtUmnUtt]T8itiBti*>itaOiinulii(  loi  camlbaioauta.vUdihuni"'-^-*'- '*'■—'*'■  ^'f—-  "  .~-—  u 

WiMi,  ml  nipiua  fu  inir  Illbt  Vsrdi  inn.  ||f|t.     Jf  t||g  lattlB'.  Jon  hdl 

OomfuilBC)-- Bj  tbtMd  taBciancH^lamlltila'drtnB.*7lcn. 

r>  ■»<«  nnim  ui  nunraTanc  tbanb.aad  tWpiwimaf  tlMklDunifai 

UL^^m^  **»  •oVpMt  tiK  innenTT  hi  the  laba  Is  ■  luWht 

iiii&mnirEm-  bM*HB  IT  ast  Ma.    Huh*  ■  Mia  fn  loahH  an         r.  A.  Vucut  «id  j,  Ji,  uuu.— iiua] 

-'Vlti.   II  tekf  u»  taoMi,  and  fix  It  br  tompailiw  vtlb  »  Musdaid  la 

»»«;«2»X"  a^mait.    A  tab* Itt.  low  ii  ann Uiu anfflctoDt.)-  ■    , ■  .  ■     Jf 

i!^m^S3^  BoTia-    (TooaraediniitvhcBTDBapratUHaplsbN 

~ w!b>t>«*i  tbatiou  Idn  >lUBOt  irark.    Mailhci  vlU  Uia  an         Holloway'i)  ?lll«— Thaaa  [Ota  porifr 

itmiSt*  wlu pv>  ooa.    Bm Dinki'a  "  FeriialBDDi  Mob'lr."  or  th*  bad        tm«tpu>nNllTn  (bt  Unr.HisBi-k.uu* 
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ELECTBICITT  AND   "DUST.'* 

IT  will  be  lemembered  that  at  the  Montreal 
meeting  of  the  British  AASociation 
Prof.  Olirer  J.  Lodge  was  requested  to  do- 
liver  one  of  the  evening  discourses,  and 
chose  for  his  subject  **Bust/'  a  term  ap- 
parently definite,  but  in  reality  covering  a 
▼ery  large  variety  of  organic  and  inorganic 
■ubatances — the  *' floating  matter  of  the 
air/'  as  Tyndall  puts  it ;  though,  as  Prof, 
liodge  says,  it  should  really  be  **  sinking," 
lor  the  dust  floats  only  because  it  is  pre- 
Tented  from  sinking  bodily  by  tiie  currents 
of  the  atmosphere.  Foreign  particles  in  our 
aerial  envelope,  whether  solid  or  liquid,  are 
not  floating,  out  slowly  settling  down,  and 
where  the  air  is  still  they  lodge  on  any  con- 
Tenient  spot,  as  the  housewife  knows.  We 
recognise  terrestrial  dust  and  cosmic  dust, 
and  scientific  men  have  been  engaged  for 
some  time  in  studying  the  question  whether 
the  latter  could  be  collected,  its  nature 
ascertained,  and  its  amount  calculated.  As 
regards  the  latter  point,  we  are  not  at 
present  interested  ;  but  we  are  about  to  de- 
scribe a  remarkable  instance  of  the  rapid 
manner  in  which  pure  science  is  nowadays 
converted  into  applied  science,  and  that  in 
connection  with  the  removal  of  dust  from 
the  air.  Mr.  Aitken,  some  time  ago,  showed 
that  every  spherule  of  mist,  every  particle 
of  fog,  must  have  condensed  itself  round  a 
minute  solid  dust  atom  or  nucleus,  and  it 
follows,  then,  that  if  dust  could  be 
removed  from  the  atmosphere  there 
could  not  well  be  a  fog.  The  simp- 
ler methods  of  removing  dust  from 
the  atmosphere  are  well  known :  it  may  be 
■tnuned  out  by  cotton  wool,  or  allowed  to 
■ettle  by  confining  a  portion  of  the  air ;  it 
can  be  **  washed  out "  by  condensing  vapour 
several  times,  it  can  be  calcined,  and,  as 
Prof.  Lodge  has  shown,  it  can  be  *'  settled  " 
Vy  discharging  electricity  into  it.  Tyn- 
dall's  experiment  of  calcining  air,  as  he 
csalled  it,  consisted  in  holdine  a  hot  body 
beneath  a  sunbeam,  when  dark  interspaces 
of  dust-free  air  make  their  appearance.  A 
spiral  of  platinum  wire  j^ced  in  a  bell- jar 
and  made  not  shows  this  phenomenon  well, 
and  Prof.  Lodge  and  Mr.  J.  W.  Clark 
proved  that  the  clarification  of  the  air  was 
not  due  to  combustion  or  evaporation,  while 
Lord  Bayleigh  has  demonstrated  that  a  cold 
body  is  equally  effective,  as  it  produces  a 
descending  dust-free  stream  of  air.  A  dis- 
charge of  electric  sparks  through  a  dust- 
laden  atmosphere  will  cause  Uie  dust  to 
settle — a  phenomenon  which  formed  the 
subject  of  research  by  Prof.  Lodge  and  J. 
W.  Clark,  with  practical  results  which  will 
be  seen  by-and-by.  At  the  Montreal  meet- 
ing, a  continuous  series  of  sparks  were  sent 
through  a  bell- jar  filled  with  magnesium 
■moke,  and  in  a  very  short  time  the  air  in 
the  jar  was  cleared;  similarly,  when  the 
jar  was  filled  with  steam,  electrification 
caused  the  globules  to  aggregate  into  mist 
and  fine  rain,  which  rapidly  fell.  These 
observations  are  original  to  Mr.  Clark  and 
Prof.  Lodge,  and  the  latter,  towards  the 
conclusion  of  his  lecture,  advised  his  audi- 
ence to  "stick  to  the  pure  science,  and  the 
Sjpplioations  will  take  care  of  themselves." 
The  truth  of  that  dictum  has  been  verified  in 
a  remarkable  manner,  for  Prof.  Lodge's  lec- 
ture was  read  by  the  head  of  a  firm  of 
lead  smelters  in  North  Wales,  who  con- 
ceived the  idea  that  if  electricity  could 
do  so  much  in  a  laboratory  experiment,  it 
might  be  made  to  do  something  useful  on  a 
large  scale.  Most  of  our  readers  will  know 
that  in   lead-smeitin^  works  the  greatest 
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difficulty  is  to  deal  in  a  satisfactory  manner 
with  the  lead  fume,  or  the  volatilised  lead, 
which  passes  off  from  the  furnaces.  Long 
condensing  flues  and  chambers  are  employed ; 
but  even  with  the  best  arran^ments  a  good 
deal  of  lead  escapes  to  poison  the  atmo- 
sphere and  to  the  loss  of  the  manufacturers. 
At  Bag;illt,  in  North  Wales,  at  the  works 
of  Walker,  Parker,  and  Co.,  the  flues  and 
chambers  have  a  total  length  of  two  miles, 
and  even  with  that  enormous  length  the 
purification  of  the  vapours  from  lead  is  far 
from  complete <  Mr.  Walker,  having  read 
the  lecture  delivered  by  Prof.  Lodge,  put 
himself  into  communication  with  that  gen- 
tleman, and  his  scheme  appeared  so  feasible 
that  it  was  determined  to  make  a  practical 
trial.  A  large-sized  wooden  flue  was  con- 
structed out  of  casks,  and  fitted  with  win- 
dows at  opposite  points  throughout  its 
length,  so  that  the  '*  fume  "  could  be  readily 
examined  as  it  passed  alon^*  The  experi- 
mental flue  was  fitted  with  £impers  in  such 
a  manner  that  it  could  be  filled  with  the 
fumes  and  closed  at  both  ends,  or  could  be 
used  as  a  branch  or  loop  in  the  main  fines. 
The  electrical  machine  had  one  pole  con- 
nected to  the  ground  and  the  other  te  an 
arrangement  of  metallic  points  placed  inside 
the  flue — a  stout  brass  rod  encircled  by  a 
glass  tube  to  insulate  it,  being  carried 
through  the  top  of  the  flue,  and  held  in  the 
position  desired  for  the  discharging  points. 
A  well  insulated  copper  wire  connected  this 
brass  rod  with  the  pole  of  the  machine, 
which  being  kept  warm  and  dry  in  a  shed 
gave  sparks  in  lul  weathers  of  about  4in.  in 
length.  Various  modifications  of  the  electri- 
cal arrangements  were  tried ;  but  the  experi- 
ments disolosed  the  fact  that  within  certain 
limits,  determined  by  the  size  of  the  elec- 
trical machine,  the  more  points  of  discharge 
the  greater  or  more  rapid  the  effest  pro- 
duced. The  first  experiments  were  made 
upon  the  *'  fume  "  in  a  stagnant  state,  by 
fining  the  experimental  fine  with  the  gases 
from  the  main,  and  closing  the  dampers  at 
each  end.  Viewed  through  the  wmdows 
the  fume  had  the  appearance  of  a  dense 
fog,  but  the  moment  the  electric  diseharge 
commenced,  a  whirling  movement  was  ob- 
served round  the  points,  and  in  a  very  few 
seconds  the  foggy  matter  collected  into 
fiakes  which  were  rapidly  deposited  on  the 
sides  and  floor  of  the  chamber  and  the  atmo- 
sphere became  dear.  When  the  fume  was 
permitted  to  pass  through  the  temporary 
flae  with  the  rapid  motion  due  to  the  pres- 
sure of  the  furnace  gases,  no  change  was 
witnessed  as  it  passed  the  windows,  out  at 
the  outlet  it  was  found  that  the  foggy 
matter  had  been  agglomerated  into  flakes, 
which  in  calm  weather  fell  to  the  ground 
immediately  on  escaping  from  the  flue.  Li 
this  case  the  pressure  forced  the  fume  on 
too  rapidly  to  allow  of  the  effects  of  the 
electric  discharge  being  witnessed  through 
the  windows;  but  it  was,  nevertheless, 
deemed  satisfactory,  and  Mr.  Walker  deter- 
mined to  adopt  the  method  of  attacking  the 
fume  by  the  electrical  method  on  the 
full  working  scale.  At  Bagillt  there 
are  nineteen  furnaces,  and  the  total 
length  of  the  existing  flues  is,  as  we  have 
mentioned  above,  rather  more  than  two 
miles.  It  is  calciUated  that  two  Wimshurst 
machines  of  the  latest  pattern,  with  discs 
dft.  in  diameter,  will  be  able  to  supply  a 
sufficient  number  of  sparks  when  driven  by 
a  small  steam  engine,  and  we  believe  they 
have  just  been  finished  by  Mr.  Cribb,  an 
engineer  of  Chester,  who,  under  the  guid- 
ance of  Prof.  Lodge  and  Mr.  Clark,  has  the 
carrying  out  of  the  practical  details  of  the 
electrical  arrangement.  The  results  obtained 
in  actual  practice  will  be  awaited  with  in- 
terest, for  if  the  electric  discharge  is  so 
efficient  with  lead  fume,  it  may  be  e<j[ually 
potent   with   other   matters   of    a  similar 


the  condensation  of  oxide  of  zinc  in  the  pre- 
paration of  the  zinc-white  pigment  and  of 
arsenic  in  iJie  copper- smelting  industry. 
The  working  cost  of  the  process  is  a  mere 
nothing  compared  to  the  results  obtained ; 
while  uie  electrical  plant  will  probably  save 
the  CTeat  outlay  now  necessary  in  erecting 
the  long  lengths  of  flues  and  condensing 
chambers,  though  the  lead  recovered  in 
these  long  flues  will  more  than  pay  the  in- 
terest on  uie  capital  necessary.  Quite  apart, 
however,  from  the  commercial  consideration 
of  the  question,  we  have  the  sanitary 
aspect,  and  in  that  view  the  discovery 
of  Prof.  Lodge  and  Mr.  Clark  is  of  the 
greatest  value.  In  this  country  we  have 
made  the  mistake  of  fouling  the  atmosphere, 
and  it  will  take  a  long  time  to  undo  the  mis- 
chief; but  science  is  lending  its  valuable 
aid,  and  we  may  yet  live  to  see  the  days 
when  the  sky  over  our  manufacturing  towns 
will  be,  at  any  rate,  free  from  artificial 
'*dust."  It  is  not  likely  that  the  owners 
of  boiler  furnaces  will  adopt  the  electrical 
method  of  dealing  with  coal  smoke  ;  but 
there  are  many  cases  of  manufacturing 
industries  in  which  the  application  of  the 
system  will  be  found  both  beneficial  and 
economical.  The  researches  carried  out  by 
Dr.  Lod^  and  Mr.  Clark  have  covered  a 
wider  field  than  is  indicated  above ;  but  they 
must  be  highly  gratified  that  their  labours 
in  pure  science  have  been  so  soon  utilised  in 
practical  work.  The  experiment  on  which 
the  method  of  dealing  with  lead  fume  is  based 
is  one  of  the  simplest,  and  can  be  repeated 
readily  by  anyone  possessing  a  bell- jar  and 
an  electric  machine,  for  it  is  necessary  only 
to  fill  the  jar  with  a  dense  atmosphere,  such 
as  that  produced  by  the  burmng  of  mag- 
nesium wire,  and  pass  a  series  of  sparks 
through  it,  to  witness  the  remarkable 
effect  of  the  discharge,  and  to  appreciate 
the  value  of  the  discovery.  In  his  lecture 
before  the  British  Association,  Prof.  Lodge 
said:  "It  seems  not  impossible  that  some 
use  may  be  made  of  this  aggregating 
power  of  electricity  on  small  bodies,  su(£ 
as  smoke  particles  and  mist  globules  *' ;  and 
he  ventured  on  the  rather  remarkable  sug- 
gestion that  it  might  be  worth  while  trying 
it  on  even  an  Atlantic  fog.  If  we  recollect, 
he  proposed  to  moimt  a  Holtz  or  Wims- 
hurst machine  on  the  mast  of  a  steamer  and 
discharge  the  electric  sparks  through  the 
atmosphere.  If  the  effect  were  to  keep  a 
clear  space  near  the  vessel  it  would  be 
useful ;  but,  as  most  steamers  are  pushed 
on,  even  in  spite  of  fog,  it  is  not  easy  to 
understand  of  what  practical  utility  the  ex- 
periment would  be,  for  even  if  the  atmo* 
sphere  were  cleared,  the  steamers  woald  be 
continually  leaving  the  cleared  portion  be- 
hind. Still,  an  application  of  a  dis- 
covery of  pure  science  having  once  been 
made,  there  is  every  possibility  that  its 
utilisation  will  develop,  although  it  is  not  to 
be  expected  that  every  laboratory  experi- 
ment will  receive  so  remarkable  a  recogni- 
tion as  that  made  by  Prof.  Lodge  and  Mr. 
Clark  on  Uie  effect  of  electricity  upon  dust. 


nature;  indeed,  Mr.  Walker  inUsida  \o\.rj   

it  in  other  hnaidiM  ol  mfitatXuxgy— e,g ,« ioc  ^&\»aB3&s&%  ^^^^ua^^  ''  m^^^ 


THE  INTERNATIONAL  INVENTIONS 
SXHIBITION-IX. 

Elaotrlcity. 

ELECTRICITY  is  nowadays  comiected  more 
or  less  intimately  with  so  many  of  the  arts 
that,  although  it  has  its  special  group  (XIII.)  in 
the  East  Aroade,  it  is  to  be  found  in  one  or  other 
of  its  applications  all  over  the  buildings  uid  in 
the  grounds.  Illumination  by  electricity  is  one 
of  the  features  of  tho  exhibition,  and  it  must  bo 
confessed  that  in  this  respect  the  '*  Inventions  " 
has  the  finest  installation  ever  seen ;  but  it  also 
possesses  a  full- size  electric  tramcar  on  Mr. 
Holroyd  Smith's  plan  in  the  South  Promenade, 
a  large-size  model  of  the  Portrush  and  Giant*s 
Causeway  electric  '  t^-'i---^-Ji     ^«-  -«s 
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latter  in  the  East  Avenue  and  Eaat  Gallery,  im- 
mediately adjoining  the  East  Arcade.    Several 
t>f  the  c^ibitors  in  the  group  have  cause  to 
complain  of  the  darkness  of  the  spot  allotted  to 
them  for  their  stands ;  but  it  is  probable  the 
authorities   considered   that  there  would  be  a 
sufficient  number  of  electric  lights  to  illuminate 
all  the  stands.    Electric  lights,  however,  cost  a 
good  deal  of  money,  and  exhibitors  do  not  care  to 
ran  them  throughout  the  day  merely  for  the 
benefit  of  those  who,  having  no  light  themselves, 
axe  unfortunately  placed  in  the  darker  j^arts  of 
the  Arcade.    So  far  as  the  Exhibition  is  con- 
cerned, the  exhibits  in  the  group  are  lUl,  without 
ezoeption,    *'  inventions "   since    1862 ;    but  so 
much  attention  has  been  devoted  to  olectri(»l 
appliances  in  the  technical  and  even  in  the  news- 
paper press,  that  there  are  comparativdy  few 
novelties  to  be  seen.    Nevertheless,  the  visitor 
has  an  opportunity  of  inspecting  the  actual  ap- 
paratus and  familiarising  himseiU  with  details  of 
applications  ot  the  current  which  he  has  idr»ady 
•tadied  in  black  and  white.    Entering  the  East 
Arcade,  he  will  find  an  attractive  exhibit  set  out 
by  Messrs.  Coxeter  and  Son,  of  Grafton-street 
Siaft,    W.C.,    consisting    of    a    collection    of 
ap^zatus  used  in  medical   electricity,  with   a 
ouriont^  in  the  shape  of  an  ingenious  contrivance 
for  driving  a  small  dynamo  by  means  of  water, 
the  speed  being  regulated  by  the  tap  on  the  supply 
pipe.    Where  a  current  is  required  for  a  uiort 
time  only  at  intervals  this  arrangement  will  pro- 
bably be  found  economical  and  practicable  where- 
ever  a  sufficient  pressure  of  water  can  be  obtained.' 
fileotric  bells,  dynamos,  arc  lamps,  incandescent 
lamps,  portable  jisunps,  switches,  lampholders,  &c., 
are  shown  by  several  exhibitors ;  but  most  of  the 
anangementsare  well  known,  and  do  not  require 
any  special  notice.  Crompton  and  Co.,  of  Ohelms- 
foni,  show  on  their  standf  a  collection  of  appara- 
tus, which  is  of  historical  importance,  indicating 
the  improvements  which  have  taken  place  within 
the  last  five  or  six  years  in  the  manufacture  of 
the  Orompton  Biirgin  machine,  the  latest  form 
of  which  has  a  drum  armature  with  a  core  of 
soft  iron  discs,  spaced  at  intervals  to  aSord  free 
ventilation.     A  series  of  arc  lamps  is  instruct- 
ive,   because    it   shows  how,    wnen  Necessity 
calls.  Invention  answers,  and  provides  incr^ised 
effidenoy  with  greater   simplicity.     Mr.  S.  A. 
Yarley,  of   Highbury,  exhibits  machines   and 
appliuices  whic^  have  become  historical,  and  the 
Anglo-American  Brush  Electric  Light  Goipora- 
tion  have  a  collection  to  illustrate  the  construc- 
tion of  the  famous  Brash  machine,  including  the 
new  armature,  which  we  illustrated  on  p.  384, 
ToL  XXXTX.    An   exhibit  which  will  attract 
4tttMition  is  a   fine  electrical  turret  dock,  by 
Mr.    G.   Shepherd,  of   Alexandra-road,    N^W., 
which   strikes    the   hours  and  quarters.    The 
armature   is   somewhat    of  an   CO-shape,   the 
bent  ends  entering  alternately  hollow  electro- 
magnets, while  the  oscillation  gives  motion  to  a 
crank  which  drives  the  dock  movement.    The 
Eleotrical  Power  Storage  Co.  have  a  fine  exhibit 
•-ot  their  secondary  batteries,  an  arrangement  of 
SO  cells  being  employed  to  work  a  number  of 
•lamps  and  a  couple  of  Beckenzaun  motors  of  1^ 
-and  3  horse-power  respectivdy,  the  latter  being 
triiown  attached  to  a  propeller,  and  of  the  exact 
-dimensions  suitable  fora  40ft.  launch.    Examples 
of  Mr.  Sellon's  heater  applied  to  the  so-called 
'^Tobin  ventilating  tube,  to  foot  warmers,  for  beds 
-and  railway  carnages,  to  an  incubating  machine, 
•Ac.,  will  attract  attention.    The  heater  consists 
of  one  or  more  reticulated  fireday  slabs,  the 
interstices  of  which  contain  coils  of  iron  wire, 
wfaidi  offer  considerable  resistance  to  the  passage 
of  the  current.     The  heat  thus  generated  is 
absorbed  by  the  fireclay,  and  air  passing  through 
can  be  heated  to  200*^  Fahr.    One  horse-power 
taken  from  an  axle  is  sufficient  to  heat  nine  of 
the  railway  foot  warmers.    A  portable  accumu- 
lator lamp  will  attract  much  attention,   as  it  is 
put  up  in  a  neat  box  for  domestic  purposes.    The 
juump  gives  five  candles  for  six  nours,  and  the 
accumuli^r  can  be  charged  with  five  ceUs  of 
Bunsen  or  bichromate   type.     For  those  who 
require  a  portable  deotric  lamp  and  prefer  to 
carry  an  accumulator  instead  of  a  primary  battery, 
this     arrangement   is    well    adapted,    and  is, 
we    should    say,    dieap.      At   tne   adjoining 
stand   Mr.     Samey,    of     Ablett-street,    Boam 
Bermondsey,    exhibits    his     improvements    in 
seoondary  or  storage  batteries,  which  consist  in 
a  special  form  of  lead  plate  and  a  porous  compo- 
mtioB,  the  particulara  of  which  cannot  be  given 
ttntil  the  patent  ia  completed.     The  lead  plate  is 
^meOdDg  in  the  form  oi  chevaux  de  f rue,  the 


solid  rod  extending  from  top  to  bottom,  affording 
an  excellent  conductor  to  all  parts  of  the  dec- 
trode.    The  blades  or  leaves  of  the  chevaux  de 
frise  offer  an  excellent  means  of  retaining  the 
porous  composition  in  place,  and  when  they  are 
pressed  as  nearly  fiat  as  possible,  the  plate  occu- 
pies but  littie  space,  while  exposing  a  large  sur- 
face tram  whidi  the  composition  cannot  fall  off. 
Mr.  Samey^s  wood  cells  deserve  a  word  or  two  of 
notice.    Parts  are  simply  recessed  to  take  the 
edges  of  other  parts,  wnich,  instead  of  being  cut 
to  fit  are  forcibly  compressed,  so  that  when  they 
are  swollen  by  the  fiuid  they  form  i)erfectly  tight 
joints,  and  the  ceU  is  retained  in  shape  by  a  few 
bolts  and  nuts.    A  common  ochre  pamt  is  found 
to  be  a  sofficient  dressing,  and  is  proof  against 
the  add  for  a  very  long  time.    The  School  of 
Electrical  Engineering  and  the  Primarv  Battery 
Co.,  Princes-street,  I&nover-square,  W.,  exhibit 
the  siphon  recorder  and  other  tdegraph  appli- 
ances, with  the  primary  batteries  which  "  work 
for  long  periods  without  reoharging,*'  and  the 
waste  products  of  which  are  allowed  lor  when  re- 
turned. A.  B.  Sennett  and  Co.,  of  Hatton-garden, 
have  a  patent  primary  battery,  too,  and  also  ex- 
hibit a  patent  accumulator,  and  sundry  apparatus 
and   fittings.      Of   other   exhibitors  much  the 
same  may  be  said,  and  so  far  as  the  public  is 
concerned  it  is  a  pity  that  explanations  are  not 
appended   to   the  articles,  for   the  attendants, 
when  ^y  are  attached,  are  not  always  in  the 
way.    We  have  no  doubt  that  most  of  the  patent 
batteries  have  been  described  in  our  columns,  as 
has  the  patent  ozokerited  core  exhibited  by  W. 
T.    Henley*s   Tdegraph    Works   Company,  at 
whose  stand  an  interesting  object  will  oe  found 
in  the  magneto-exploder  used  in  1858  for  firing 
the  diarges  in  breaking  down  the  rocks  for  Port- 
land Breakwater.    Specimens  of  the  ozokerited 
core,  according  to  high  testimony,  have  with- 
stood 14,000  volts  without  breaking  down,  and 
have  given  «n  insolation  of  40,000  me^hms  per 
knot.      At    the    adjoining    stand    is    shown 
Callender's   compound  for  insulating  telegraph 
and  other  electrical  conductors.    For  this  it  is 
stated  that  when  applied  with  the  troughs  con- 
taining a  tolerably  udck  mass  of  the  compound, 
the  loss  on  a  current  of  2,000  amperes  is  less  than 
8  per  cent,  in  100  yards.  The  Xfnited  Telephone 
Co.  have  an  historical  collection  of  tdephones^ 
not  the  actual  instruments,   but  others  made  to 
pattern.    Thus  the  earliest  form  of  Bell's  tde- 
phone,  before  any  published  description  had  ap- 
peared, was  of  the  vertical  pattern  with  the 
membrane   armature ;    then   the  famous  hori- 
zontal pattern  known  as  the  English  Mechanic 
telephone,    which   was   exhibited   by   Sir    W. 
Thomson,  in  Glasgow,  in  1876,  and  lastiy^  the 
modem  forms  finiuied  and  in  skeleton.  Edison's 
most  notable  telephones  are  also  exhibited,  in- 
cluding a  fine  specimen  of  the  phonograph — an 
instrument  which  has  at  present  failed  to  find 
any  useful  application.    The  Bernstein  Electric 
Lamp  Companv  exhibit  their  incandescent  lamp, 
and  a  neat  modd  of  a  portion  of  a  dty  illumi- 
nated  by  incandescent  lamps   carried  on  the 
ordinary  posts.    Mr.  J.  H.  A.  Macdonald,  d 
E(Unburgh,  exhibits  his  holophote  course  indica- 
tor in  tms  group.    It  consists  of  an  electric  arc 
lamp  with  a  refiector,  which  is  so  connected  to 
the  nelm  that  it  indicates  by  its  sweeping  move- 
ment tiie  dde  to  which  the  vesseFs  head  is  being 
turned.    Prof.  G.  Forbes  exhibits  the  first  modd 
of  his  non-polar  dynamo,  which  is  especially 
suitable   for  electroplating,    and  for  refining 
metals.    At  2,000  revolutions  it  is  said  to  give 
two  volts  and  6,000  amperes.    The  stand  of  Mr. 
J.  W.  Swan  is  for  many   reasons   the   most 
attractive  in  the  group.    It  is  one  of  the  largest 
and  it  is  one  of  the  most  varied,  for  incandescent 
lamps   of  all  sizes  are  shown  applied  to  dif- 
ferent purposes.    There  is  a  100-candle  lamp 
with  a  refiectOT  attached  to  a  magio-Iantem ;  a 
portable  miner's  lamp  worked  by  an  accumulator, 
which  gives  2i  candles  for  four  hours;  micro- 
scope lamps  and  fairy  lamps  by  the  hundred,  and 
a  binocidiur  microscope  fitted  with  incandescent 
lamps  in  the  manner  described  by  Mr.  0.  H. 
Steam,  F.E.M.8.,  in  the  illustrated  paper  which 
we  reprinted  in  No.  933.    The  surgeons  electric 
lamp,  designed  by  Mr.  J.  B.  Payne,  and  made  by 
Mawsom  and  Swan,  Newcastl&Km-Tyne,  is  in- 
tended for  illuminating  cavities  in  the  body,  and 
the  small  lamp  is  incited  in  a  tube  which  is  kept 
cool  by  the  circulation  of  water.    Mr.  Swan  dso 
exhibits  an  ingenious  surgeon's  lamp  devised  by 
Mr.  P.  Ward,  in  which  the  light  is  sent  by  re 


heat.    The  utilisation  of  the  incandescent  lamp 
in  urtides  of  ornament  or  decoration  has  been 
carried  to  a  high  degree  of  jNsrfection,  as  can  be 
seen  at  this  stemd— the  illuminated  pearl  in  the 
oyster-shdl     bdng    an    interesting    example. 
Samples  of  the  new  filament  material— <»llaIoie 
forced  through  a  plate  as  in  wire  drawing— are 
also  shown  in  the  thread  form  and  woven  into  a 
handkerdiief.    Laing,  Wharton,  and   Down,  of 
Holbom  Viaduct,  exhibit  the  Thomson-UoQiton 
system  of  electric  lighting  for  the  first  time  in 
England.    The  system  is  automatic,  and  light 
can  be  turned  on  or  off  without  attending  to 
the   dynamo.    Lamps   and   other   fittings  an 
shown     at    the    stimd,    with     the    automatic 
current   reg^ulators,  and,    as   a    novdty,   some 
Swan    lamps    which    have    been    in    use   st 
Hatfield  House  for  upwards  of  four  years.    On 
the  opposite  side  of  we  Arcade,  Mr.  Crookes  has 
an  interesting  collection  of  specimens,  induding 
the  radiometer  and  sundry  samples  of  earths  ana 
diemicals  with  which  his  name  is  identified.  He 
also  shows  incandescent  lamps  in  various  sta^ 
of  manufacture,  and  his  cellulose  filaments,  with 
a  sdection  of  carbon  threads,  some  of  them  tied 
in  knots  after  carbonisation  to  exhibit  their  flexi- 
bility.   L.  B.  Miller,  of  Hatton-garden,  shows 
in  a  case  some  electro- motors  and  dectric  meten 
which  deserve  attention,  but  which  would  requirs 
more  space  than  we  can  afford  here  to  explain ; 
and  E.  Oppermann,  of  Spencer- street,  K.C.,  hu 
some  improved  batteries  and  a  speed  governor 
which  will  attract  notice.     A  curious  exhibit  is 
that  of  A.  J.  Kendall,  Middlesbrough,  which  ii 
of  more  than  passing  interest,  for  it  is  an  attempt 
to  provide  a  means  of  converting  the  combustion 
of  fuel  directiy  into  dectric  energy.    This  is  a 
subject  whidi  is  engaging  the  earnest  attention 
of  investigators,  and  though  Ghrove's  gas  battery 
is  perhaps  the  nearest  approach  to  a  solution 
of    the   problem    that   we    have   at   present, 
there    is    reason    to    think    that     by-and-bj 
someone    will     discover    a    means    of    using 
coal    directiy,    instead     of     passing    its    po- 
tential    energy     through     a     steam.  -  eng^ 
and  a  dynamo,  and  consequentiy  losing  a  higk 
percentage  of  the  available  power.   Mr.  Kendall*i 
battery  is  based  on  the  fact  that  hydrogen  pasMS 
through  a  red-hot  platinum  plate.     He  uses  two 
platinum    tubes,   one   withm    the   other,   and 
separated  by  a  fluid  medium  of  fosed  ^lass.    The 
tubes  are  dosed  at  one  end,  and  the  inner  is  fed 
continuously  with  hydrogen,  and  kept  at  a  higli 
temperature  by  means  of  a  gas  blowpipe  or  a 
furnace.    The  absorption  of   hydrogen  by  the 
platinum  is   aocompanied    by   the    generation 
of   an   dectric   current,    which   is   led    away 
in  the  usual  manner  by  wires.    Mr.  F.  Walker, 
of  Spondon-road,  Tottenham,  exhibits  his  watt 
meter,  whidi  consists  of  a  drum  carrying  a  mled 
sheet  of  paper  and  a  couple  of  solenoids,  one  of 
which  is  free  to  move  up  and  down  within  the 
other  upon  a  fixed  iron  core.    When  no  current 
is  p<Mw»"g  a  spring  keeps  the  movable  solenoid 
out  of  the  other,  and  the  stylus  marks  a  zero  line 
on  the  drum ;  when,  on  the  contrary,  a  current 
is  passing,  the  two  solenoids  act  in  a  compound 
manner,  as  it  were,  and  the  stylus  traces  a  carve 
on  the  drum,  wluoh  is  directiy  propcrtiond  to 
the  energy  devdoped  in  the  circuit,  and  oonse* 
quentiy  variations  are  recorded.    The  instrument 
can  be  used  in  the  laboratory,  or  as  a  meter  ia 
a  workuiff  circuit  for  lighting  or  power,  as  the 
dightest  Snctuation  is  conrecdr  registered  in  the 
curve  traced  on  the  paper.    The  Qlobe  Electricd 
and   Engineering  Company,    Dartmouth-street, 
S.W.,  amongst  their  exhibits  show  samples  of  Mr. 
KillmgwcrSL  Hedges's  fusible  safety  plugs  with 
mica  foil,  which  we  believe  are  foimd  very  fS6^ 
dent.    H.  and  E.  J.  Dale,  of  Ludgate-hill,  have 
an  interesting  collection  of  apparatua,  and  thev 
are  also  agents  for  Bayley*s  patent  dectric  dutca 
motor  she  wnat  another  stand.  This  is  said  to  be  the 
most  efficient  dectric  motor  in  the  market,  and  is 
self-starting  at  full  power.  It  is  exhibitedby  Bayley 
and  SonT^  Poole,  and  consists  of  an^  dectro- 
magnet  provided  with  an  armature,  spring,  and 
centact-oreaker.     In   front   is  piaoeid  another 
magnet,  which,  with  its  axis,  is  free  to  revdve, 
and  that  has  a  loose  disc  armature,  whidi  is  con- 
nected by  a  rod  to  the  vibrating  armature  of  the 
fixed  magnet.  1^  current  pasnng  through  both 
magnets,  both  attract  their  armatures,  and  the 
pidl  of  the  fixed  majgnet  causes  the  revdviag 
magnet  to  turn  on  its  axds  until    the  sprinjS 
breaking  circuit    the    loose  disc  armature  li 
rdeased,  only  to  be  immediatdy  attracted  again* 


flection  down  a  glan  tod,  w^nx^  oan  thxiA  be  I  so  that  a  continuous  rotary  moremeat  is  innmted 
introduoed  to  any  put  idUuM  \;nai«si\^i!«\\A^i&Ai«^Tm%TBa^^^    Mr.  B.Qniit,Wod- 
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inch,  fizhibits  an  eleotro-motor  which  is  said  to 
giro  8,0001b.  of  momentic  force  per  minute  with 
three  quart  Bunsens,  and  General  R.  Madeod 
Fmer,  of  Borset-sqnare,  shows  a  double-action 
eleotro-motor,  without  dead  points ;  but  as  it  is 
in  a  case,  we  can  give  no  details.  Mr.  Brails- 
ford*8  electrical  tide-gauge  and  register  is  shown 
at  one  of  the  stands,  and  Mr.  Thorpe,  of  Theo- 
bald*s-road,  W.O.,  exhibits  his  semaphore  indi- 
cator and  other  specialities,  including  an  arrange- 
ment for  ringing  any  number  of  bells  continu- 
onaly.  The  Kinetic  Ennneering  Co.,  Brooke - 
street,  E.C.,  exhibit  the  Borthoud-Borel  cables, 
and  a  Breguet-Gramme  pedal  dynamo  for  labora- 
tory use,  noticeable  for  the  fittings.  Gerard 
and  Go.  sJso  show  laboratory  machines,  and  those 
who  have  occasion  to  employ  a  current  from  a 
dynamo  for  a  short  time  should  not  fedl  to  see 
these  arrangements.  W.  £.  Irish,  Sunderland, 
has  a  collection  of  his  ingenious  appliances,  in- 
cluding the  telephonogra]^ ;  and  F.  M.  Rogers, 
of  Fmsbury-pavement,  exhibits  his  railway 
station  indicator  for  use  in  carriages,  showing 
the  **  next  station,"  his  arc  lamp  for  photographic 
pmysos,  and  his  patent  electncal  weather  vane 
for  indicating  within  a  house  the  position  of  a 
wind  vane  placed  outside.  Mr.  Strangways 
ahowa  his  loud-speaking,  long-distance  telephone, 
complete  and  in  parts  (we  illustrated  this  in 
No.  963) ;  and  Mr.  F.  Aylmer,  of  Leadenhall- 
IraildingB,  E.C.,  shows  an  interesting  collection 
of  Tronvi6*s  inventions,  including  tne  electric 
jewellwy  and  dining  and  drawing-room  oma- 
menls.  The  nortable  lamp  devised  by  Trouv6 
is  a  neat  and  luindy  article,  and  is  said  to  give 
five  candles  for  3|  hours.  The  mere  act  of  lifting 
it  puts  the  plates  into  the  battery,  and  the  lamp 
immediately  becomes  incandescent.  Trouv^'s 
motor,  with  propeller  attached,  is  shown 
full  sise,  and  the  exhibitor  hopes  to  obtain  per- 
mission to  attach  it  to  a  boat  on  the  lake. 
A  device  which  will  attract  the  attention  of 
volunteers  is  the  self- indicating  electric  target 
of  Mr.  J.  H.  Jack,  Edinburgh.  The  target  is 
in  segments  which  when  driven  in  by  the  com- 
pact of  the  bullet  make  contact  with  brass 
tongue-pieces  connected  to  a  series  of  electro- 
magnets. The  armatures  of  these  magnets,  when 
actuated  by  the  circuit  being  closed,  operate  the 
index  of  a  dial  which  is  divided  in  colours  to 
show  <' bulls,"  <*inner8,"  *' outers,*'  &c.,andalso 
tha  exact  segment  of  the  target  which  was  struck. 
Davis  and  Timmins  show  a  large  collection  of 
binding  screws,  terminals,  &c.,  and  coils  of 
arsenical  bronze  and  chromium  bronze  wire  for 
telegraphic  and  other  purposes.  We  have  en- 
daavonred  to  give  an  idea  of  what  is  to  be  seen 
fnihe  group  devoted  to  elec^dty  ;  but  although 
it  is  a  oompailitively  small  one,  considering  ine 
area  occupied,  we  have  been  unable  to  do  more 
than  mention  a  few  of  the  large  number  of  minor 
sshibits  which  will  interest  all  who  are  studying 
the  various  uses  to  which  the  current  is  now 
applied. 


OV     SOME     KATTSBS     IN     THE 
THEOEY  OF  MIEE0E8.-I. 

By  W.  Bkadbu&y. 

THERE  are  a  few  matters  connected  with  the 
theory  of  mirrors,  which  appear  to  need 
further  treatment.  This  is  especially  the  case  as 
regards  their  aberrational  errors,  and  I  take  up 
the  subject  in  the  hope  of  inducing  others  to 
carry  the  analysis  further  than  what  I  myself 
am  able  to  do. 

In  those  arrangements  of  reflecting  telescopes 
in  which  two  curved  mirrors  are  employed,  it 
will  always  be  a  difficult  and  troublesome  task 
to  decide  when  the  proportions  are  at  their  best. 
Nevertheless,  it  is  not  improbable  that  theory 
may  yield  some  useful  results,    and   help  the 
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ctmSsat  to  jpide  his  manipulative  processes  in 
tnaxjght  direction. 

flist,  we  will  considflr  the  problem  :— 

{  1.  To  detennine  the  simple  foosi  pnpsrtf 
of  %  ifpbflrica]  minttfv 


In  Fig.  1,  let  the  curved  line,  BAG,  repre- 
sent a  section  through  the  lace  of  a  concave 
spherical  mirror,  whose  axis  is  A  I),  and  radius 
of  curvature,  A  E,  or  B  E.  Suppose  a  ray  of 
light,  starting  from  the  point  B,  and  falling  on 
the  mirror  at  B,  to  be  reflected  in  direction 
B  F,  cutting  the  axis  in  F.  Then  F  is  a  focus, 
and  we  require  to  find  its  position. 

From  the  properties  of  tiie  triangles,  B  F  E 
and  B  D  E,  and  the  equality  of  tiie  angles  F  B  E 
and  E  B  D,  it  is  easily  shown  that 

FB_.]DB  ... 

FB     DE ^  ' 

This  is  a  fundamental  equation,  to  which  we 
shall  return  presentiy. 

If  we  assume  that  the  mirror  has  a  certain 
angular  aperture,  or,  in  other  words,  that  the 
anele  A  E  B  has  a  certain  value  ^  \  we  can,  by 
including  this  angle  in  the  formula,  directly  cal- 
culate the  position  of  F  for  any  aperture.  The 
equation  is : — 

1  1      J.  2  CO*.   Q  fn\ 

FE     fiE"^~X^ ^^^ 

This  formula  is  one  which  is  very  little  used, 
for  it  will  be  noticed  that  the  variable  distances 
are  measured  from  the  centre  E,  whereas  it  is  the 
general  practice  to  reckon  them  from  the  ver- 
tex A. 

In  equation  (1),  it  will  be  seen  that  two  of  the 
chief  lines  are  measured  from  a  point  in  the  curve 
of  the  mirror,  and  will,  therefore,  alter  in  length 
with  every  change  in  the  position  of  the  point 
B.  As  a  first  approximation,  let  us  suppose  that 
B  is  so  very  near  to  A,  that  distances  measured 
from  either  point  are  practically  alike.  Then 
the  equation  becomes — 

AF^  AD 
Fe"  DE* 

NowFE  =  AE  -AF,  and  DE- AD  -  AE. 
Making  these  substitutions  and  inverting,  we 
have — 

AE-AF      AD-AB._    1.1  2         ,,. 

"aE-  ^^^ 


AF 


AD-AB^    1     . 
or  —  +  

AD  AF      AD 


This  is  the  common  approximate  rule  for  finding 
the  positions  of  the  conjugate  foci  of  a  mirror  ; 
and  IS  expressed  in  words  by  saying  that  the  sum 
of  the  reciprocals  of  the  conjugate  fo<»l  lengths 
is  equal  to  twice  the  reciprocal  of  the  radius  of 
curvature. 

When  the  rays  are  parallel,  the  reciprocal  of 
A  D  vanishes,  and  we  have — 

'  '         (4) 


AF 


AE 


that  is,  the  focal  distance  A  F  is  then  equal  to 
half  the  radius  of  curvature.  This  is  called  the 
principal  focal  length  of  the  mirror,  and  is 
generally  represented  by  F  or/.  For  the  present 
we  shall  represent  it  by/,  the  radius  A  E  by  r, 
and  the  conjugate  focal  lengths  A  D  and  A  F  by 
w  and  V  respectively. 

Equation  (3)  may  then  take  the   following 
form : — 


1 
7 


u 


(5) 


Referring  to  Fig.  1,  we  see  that  this  is  the 
equation  for  diverging  rays  on  a  concave  mirror, 
the  point  of  divergence  being  witiiout  or  beyond 
the  centre  of  curvature.  The  distances  v,  /,  and 
f/,  are  measured  in  the  same  direction,  that  is, 
these  points  lie  on  the  sama  side  of  the  vertex  of 
the  mirror ;  and  we  must  be  careful  to  notice 
that  equation  (6)  represents  them  in  this  posi- 
tion. The  second  i)art  of  the  equation  is,  of 
course,  the  most  important,  as  it  governs  the 
sign  of  the  first  part ;  for,  in  genial, /and  u 
are  given,  and  from  them  v  is  to  be  deter- 
mined. 

It  is  evident  from  equation  (5)  that  so  long  as 
u  is  greater  than  /,  v  will  be  positive ;  when 
u  =  /,  the  reflected  rays  are  parallel ;  and  when 
u  is  less  than/,  the  reflected  rays  diverge  from 
the  mirror,  and  their  virtual  focus,  or}  the  posi- 
tion of  V,  is  on  the  opposite  side  of  the  mirror. 
The  values  of  u,  corresponding  to  real  values  of 
t%  are  limited  between  the  points  F„  and  E,  the 
former  being  the  principal  focal  point.  It  need 
scarcely  be  remarked  tmit  the  course  of  the  rays 
traced  either  way  is  alike — that  is  to  say,  if  D  be 
a  radiantpoint,  the  rays  from  which  come  to  a 
focus  at  F,  then  convenely  D  is  a  foons  for  rays 


divnging 


fromF. 


hence  the  sign  of  v  in  the  focal  equation  must  be 
changed,  and  it  becomes 


V     /     u 


(«) 


which  shows  that  whenever  converging  rays  fall 
on  a  concave  mirror,  there  will  always  be  a  real 
focus,  situated  between  the  principal  focus  uid 
the  vertex. 

This  concludes  the  cases  of  reflection  by  a  con- 
cave mirror. 

.  ^^2.  To  find  the  corresponding  formulas  for  a 
convex  mirror. 

In  this  case  the  radius  r,  and,  consequentiy,  the 
principal  focal  length  /,  are  .measured  in  the 
opposite  direction  ;  and  when  the  corresponding 
change  is  made  in  equation  (5),  it  becomes — 

l--^-i (7) 

This  shows  that  whenever  diverging  rays  fall 
on  a  convex  mirror,  the  focus  is  always  virtual 
and  behind  the  mirror  at  a  less  distance  from 
it  than  its  principal  focus.  For,  in  the  above 
eqn.,  since  both  /  and  u  have  negative  sig^s, 
V  must  always  be  negative  also. 

Secondly,  for  converging  rays  we  must  change 
the  sign  of  w  in  eqn.  (7).  and  we  have — 

i--Ul (8) 

V  f       u 

which  indicates  that  we  can  only  have  a  real 
focus  when  u  is  less  than/.  If  «  «/  then  tiie 
reflected  ra^s  are  thrown  paralled  from  the 
mirror ;  or  if  m  is  greater  than/,  then  both  in- 
cident and  reflected  rays  have  virtual  foci  behind 
the  mirror. 

Table  of  Focal  Equatiovb. 
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In  the  equations  of  conjugate  foci  it  is  usual 
to  employ  an  auxiliary  quantity  a,  determined  as 
follows :— If  we  suppose — 

_1  _  1  -f  g 
u  "     2/ 

It  follows  from  equ.  (5)  that — 

1        l-a 


V 


2/ 


4is  incident  rays  an  tatamAug^  Uub\ 

5^ 


^~>«fead  behind  tha  iBiaenB« 
ndin  thia 


since  the  sum  of  these  two  quantities  is  the 
reciprocal  of/.  Hence,  instead  of  «  and  f,  we 
may  employ  the  single  term  a,  and  thus  often 
simplify  the  calculations.  When  we  are  given 
any  value  of  u,  that  of  a  may  be  readily  found, 
since — 

a-?/-l  (9), 

u 

Let  us  find  what  are  the  values  of  s,  corre- 
sponding to  the  values  of  u  given  above. 

Conoave  Mirror. 
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}  3.  To  applr  the  preceding  forma]»  to  the 
Oregoriui  leWoope. 

In  this  cue  ve  have  a  pair  of  concave 
miiTOn,  >□  arrant^  aa  to  brio^  the  fioat  focus 
at  or  beyond  the  Tertex  of  the  greater  mirror. 
Let  Fig.  3  repreient  roch  an  ammgeiaent,  A 


the  error  iDtrodnoed  by  oaing  mle   (IS),  iutead 
at  (14),  il  very  tmsll.     Thus,  eappoae  r  -  ), 
BDfnm  (U)  -F  x  1'4H1 
BD  from  06)  •>?  x  11320 

The  wror  io  thii  cue  ii  only  ftbout  lio  part 
d1  F. 

It  must  he  obnr\'ed  the  eqni.  (14)  and  (IS) 
Etpply  only  to  the  case  when  the  final  focus  is  at 
ths  Tertex  of  the  large  mirror.  Under  any  other 
circunutanca  the  focal  exceu  C  E  muit  be  calcu- 
lated by  eqn.  [13),  and  this,  added  to  (F  +  /)  il 
the  distance  apart  of  the  aiirtori. 


lieing  the  final  focuA,  B  the  vertex  of  the  large 

T:ulam,  and  0  ita  focal  point ;  D  the  vertex 
the  Buiall  gpeculam,  and  E  the  jilace  of  its 
priocM  focoe.  LetAB-o,  BC-F, 
CD  =  «.  AD  m  T-a  +  F  +  u,DE  -/. 
Paidllel  rays  falling  on  the  krge  Bpeculnm  are 
biODght  to  a  focaa  at  C  ;  from  here  they  diverge 
upon  the  tmall  ipecoliim,  are  reflected  back,  and 
bronght  to  ft  (ociia  at  A,  the  place  of  the  eye- 
piece. Gence  this  case  of  reflection  cornea  under 
eqn.  (3),  hearing  in  mind  what  is  there  said 
lecpecting  the  interchangeability  of  the  focal 
•ad  radiant  pointa  A  and  C.  Since,  in  tbi«  caae, 
C D  "  «,  AD  =  T  =  a  +  F  +  u,  we h»ve ; 


1. 


.  1  . 


..(10) 


B  +  F-H. 
or  in  a  timpler  form — 

u*  +  aCF  +  o  -2/)  =/CF  +  a) 
a  quadratic  equation  giving  the  value  of  «. 

The  value  of  F  is  alwayi  huown,  as  is  alao 
that  of  o;  for  the  problem  is,  in  fact,  to  find 
how  far  the  mirrors  must  be  apart  so  as  to  cause 
the  final  focus  to  fall  at  a  certain  asaigned  posi- 
tion. Wfl  can,  therefore,  within  certain  prac- 
tical limits,  give  a  any  positivB  value  down  to 
zeto  ;  and  since  F  and  a,  when  once  decided  on, 
have  a  constant  valne,  let  us  repreeent  them  both 
by  one  term  m,  that  U  (F  +  a)  =  m.    Then  we 

The  solution  ot  this  equation  gives — 

«-/-  ^±vL^!p2! (11) 

Bat  B  D,  the  distance  apart  of  the  miirors,  is 
obviooslr  equal  to  (F  +  u).  Hence,  adding  F  to 
both  sides  of  the  above  result  and  repladng  m  by 

(F  +  a). 

BD=F+/  +  l{  ^(t^at'TTr-fr  +  «)  }  ..(12) 

listonee  apart  of  the  principal 
:sLi(«-Aor- 

OE-i  |^(F  +  B)'  +  4/'-{F  +  ")   }    ■■■■<") 

Hence  it  appears  that  the  distance  apart  of  the 
miixor*  it  always  slightly  in  excess  ot  the  sum 
of  their  foci.  We  might,  in  fact,  express  the 
quantity  under  the  vinculum  in  the  form  ot  a 
•eries.  the  second  and  other  terms  showing  its 
exceMabove(F  +  a)  ;  which  excess  is  the  amount 
BDeiceeds(F  +/). 

As  a  special  case,  suppose  that  the  point  A 
coincides  with  B,  so  that  the  value  of  n  is  0  ; 
then  we  have— 


BD.I 


+/+i{/p--r47--F| 


Also  let  us  assume  that  the  ratio  ot  Ihe  foci  of 
the  great  and  small  mirrors  is  r,  that  is  (/-^  F) 

BD-F[I  +  r  +  lCVl-Mr'-l)]  ....(14, 
This  it  the  Biact  value  ot  B  D  for  the  above  posi- 
tionol  A  ;  but  we  miy  find  an  approximate  one 
in  the  following  manner  I— 

\/  i+*r'ml  +ar'-2r'  +  &c. 
Tberolore,  by  introducing  these  three  terms  in 
the  above  eqn. — 

31>^_Fri  +  r  +  r'~r')'. (15) 

?'',f'^  '/•"^"P^^tion  in  (erms  oftho  focal 
"Sti  Faad  the  ratio   F/f.     In  ordinary  Cises 


EHOINE-IIASINO  AT  HOHE-TII. 

TlttliLK  tha  Oyltndar. 

THIS  is  a  nice  little  bit  ot  fitting,  and  I  should 
remark  that  it  does  not  much  matter 
whether  we  bore  or  file  it  first  ot  all ;  but  in 
practice  it  is  uvoal  to  bore  first,  to  ascertain 
whether  the  metal  is  sound,  and  to  use  the  bore 
IS  a  basis  of  measurement  when  planing  the  faces 
ind  feet.  The  boring  I  shall  suppose  to  be  dona 
[n  a  lathe,  and  not  in  a  special  bonng  machine. 

With  a  slide-rest  and  a  lathe,  the  accuracy  of 
which  can  be  depended  upon,  a  small  cylinder 
inch  as  this  is  can  be  bored  very  well  while  held 
in  the  jaws  of  the  face-plate.  The  fionge  affords 
a  very  convenient  means  ot  attachment,  the  jaws 

C'ling  it  upon  the  outside.  Or  with  a  slotted 
plate  Nmply,  without  jaws  ,  the  flange  is 
held  by  means  of  two  strips  o(  iron  plate  clipping 
the  fiange  upon  its  inner  face,  themselves  being 
held  tightly  with  bolts  passing  through  the  slot 

Then  the  head  metal  is  cut  ofi  with  a  parting 

toot,  and  one  flange— the  enter  one— is  faced.  The 
cylinder  is  then  bored  with  a  roughing  tool  first, 
ind  finished  with  a  fine  cut  in  the  second  traverse 
Dt  the  rest.  It  is  afterwards  rechucked  by  the 
[see  flange,  and  the  opposite  flange  turned. 

Another  way,  and  one  somewhat  better  than 
the  last,  is  to  remove  the  upper  parts  of  the  slide- 
rest  and  to  block  up  and  bolt  the  cylinder  to  the 
saddle  (Fig.  81),  and  to  bore  with  a  cutter  wedged 
or  screwed  in  a  cutter  bar  (Figi.  85.  86),  or  with 
»  cutter.h«ad  affixed  to  a  mandrel  (Fics.  87,  BS). 
Here  the  cylinder  travels  while  uie  cutters 
simply  revolve.  The  atouter  the  cutter-bar,  or 
the  mandrel  which  carries  the  cutter-head,  the 
less  chatter  will  there  be  in  the  tool.  There  may 
be  one  only,  or  two  cutting  edges  in  the  tool 
wedged  in  the  bar.  I  have  shown  two  in  Fig. 
8S,  and  one  in  Fig.  Mii.  There  may  be  one,  Fig. 
8S,  in  the  boring  head,  or  more,  depending  upon 
the  diameter  and  the  rate  of  travel,  since  the 
greater  the  number  of  cutters  the  less  work  each 
has  to  do,  and  ths  quicker  the  feed  that  may  be 
imparted  to  the  head.  Three  cutters  are  shown 
in  the  head  (Fig.  87).  The  cutters,  it  wiU  be  ob- 
eerred,  are  ground  to  an  obtuse  angle  at  the  front 
or  cutting  edges  a,  a,  a,  and  tuving  no  true 
cutting  angle  on  tbeir  faces,  they  act  simply  as 
scraping  tools.  The  sides,  A,  h,  b,  which  follow 
the  cutting  points,  merely  act  as  steadies  by  filling 
up  the  bore,  and  are  not  intended  to  cut  at  all. 
The  cutter  head  is  better  than  the  bar  tor  tbis 
reason.  It  consists  simply  of  a  block  of  cast  iron, 
slotted,  to  receive  the  cutters  and  bored  for  the 
mandrel.  The  cotters  are  held  in  place  with 
wedges,  having  the  slightest  possible  quantity  of 
taper.  A  cutter  and  wedge  are  shown  enlarged 
at  Fig.  89.  When  one  cutter  only  is  employed 
in  the  head,  the  remaining  grooves  are  occupied 
with  steady  blocks  of  hara  wood. 

The  head  metal  must  be  cut  ofi  with  a  parting 
tool  before  the  boring  commencee,  the  cylinder 
being  held  temporarily  on  the  tace-plate  for  that 
pur]>OBe.  The  bore  will  be  enlarged  at  each  end 
for  about  |in.  (fig.  90).  the  purpose  of  which  is 
to  prevent  the  formation  ot  a  shoulder  in  tha 
cylinder,  as  it  becomes  worn  by  the  friction  of 
the  piston. 

The  flunges  can  be  faced  in  two  or  three  ways. 
They  might  be  laced  on  the  plate  before  the 
cylindur  is  removed  to  the  saddle,  or  the;  might 
tra  faced  on  tha  luddle,  as  is  attcn  done  by  a  star 
wheel  and  ACrew  arrangement.  But  as  this  means 
making  a  special  apparatus,  1  should  face  them 
by  means  of  a  cutter  set  in  the  block,  and  stand- 
ing far  enouKh  out  to  embrace  the  diam«t«r  of 
thefiange  (Fig.  91).  By  taking  light 
would  scrape  the  whole  surface  ot  tht  ' 


and  by  making   it  double-ended,  wi    . 
face  the  opposit«  flange  ^ij  aim^'Vj  Av&ui%  tVw 

cutter  bead  along  on  its  Tnandiai..    T^ii*  wSl  y«  , 

lhebeBtwajiiilbj«iivBUnceilOT,\>wia.^'*or^fi*'^»^<'^'i*"-^Y>^w«i''^'fl^»*^, 


one  setting — we  shall  be  cnl*in  that  tha  hcM 
of  the  flange*  will  be  at  exact  xi^t  uglti  with 
the  cylinder  botB. 

Or,  again,  the  cylinder  after  bamg  bond  mtj 
be  ivmoved  from  the  saddle  and  boltad  Is  ths 
face-plate,  the  end  against  the  face-plate  bebg 
set  ^e  conoentiically.  But  the  end  faitlust 
from  the  plate  may  be  out  of  centre  try  rsaaon  ot 
the  unevenneas  of  the  flange  face,  so  tiie  cyliode 
is  ran  round,  and  tried  with  the  point  ot  i 
scriber  to  find  the  amount  of  eccentricity  of  the 
bore  at  the  front  end,  and  the  flaiwe  next  the 
plate  is  packed  until  the  trontaa  wallas  ths  hack 
of  the  bare  runi  troly  drcnlar.  Them  the  flsngi 
is  laced  with  a  cottar  fixed  in  the  alide-nat  and 
traversed,  and  a  centra  line  ia  marked  tor  ths  bolt 
holes  to  Ijin.  diameter.  A  very  light  cnttakoi 
oS  the  diameter  of  the  flange,  and  an  applicatiae 
ot  emery  clolh  will  improve  its  appaarancc.  The 
cylinder  is  then  reveiaed,  the  faced  flange  belted 
in  turn  to  the  plate,  and  the  second  Sange  faced, 
and  its  circle  of  hole  centres  marked. 

Next  try  with  the  square  the  holding  dovn 
flange  relatively  to  the  steam-chest  fiange,  and 
it  these  faces  are  not  at  right  angles  with  each 
other,  divide  the  amoont  A  error  between  the 
~  en  filing.  irUe  the  holding-down  flange 
its  dimensions,  and  fit  its  edges  into  the 
guides  upon  the  bed.  Much  depends  on  the 
paialleliun  of  these  strips  with  the  bore  ot  the 
cylinder,  for  any  slight  inaccuracy  here  will  be 
multiplied  by  ths  length  of  the  piston  and  con. 
nesting  rods.  The  way  to  insure  truthful  results 
is  to  fit  a  slip  of  wood  at  each  end  ot  the  cylindet 
bore,  and  mark  thereon  the  exact  centre  ot  the 
hole.  Thento  cutoutof  thickstuft,  lin.  or  l)iiL 
thick,  two  semi-ciroolar  hollowed  pieces  of  bkck- 
ing  (Fig.  92),  and  to  lay  the  cylinder  upon  these 
foot  upwards,  shaving  down  the  blocks  until  the 
centres  marked  oneach  end  of  the  cylinder  measure 
exactly  the  same  height  from  a  level  plate  when 
tried  with  a  scribing  block  (Fig.  00).  Hattig 
these  level,  chalk  the  ends  of  the  cylinder  feet, 
and  scribe  a  line  along  on  both  ends  at  a  height 
of  2/,in.  above  the  centre  (Pig.  !K).  This  is  Ihs 
line  to  which  the  bottoms  of  the  teet  are  to  U 
filed.  Then,  with  a  set  square,  raise  a  line  op 
through  the  t^linder  centre  upon  the  flange  faces, 
and  fn>m  each  aide  of  the  centre  line  ao  oblainsd 
mark  off  ^^\a.  ,  equal  toone-half  the  width  of  the  I 
guide  strip.  At  the  same  time  scribe  ap  the  endi 
of  the  steam-cheat  flange  with  the  set  sqnaie  to 
a  d  stance  of  8}  in.  from  the  centre  (Fig.  iO).  | 
Centre  pop  all  these  lines  at  intervals  ot  about 
an  Jin.,  and  it  these  are  Q led  accurately  to,  there 
should  be  no  need  of  fudging  afterwards.  When 
the  steam-cheat  flange  has  been  filed  true,  the 
valve  face  will  follow,  being  reduced  until  it 
stands  at  exactly  an  Jin.  above  tlie  flange  face, 
such  thickness  being  gauged  by  a  slip  of  metal 
slid  underneath  a  straightedge,  whose  face  ii 
held  against  the  valvs  face.  Measurement  may 
also  be  taken  at  the  some  time  to  the  cylinder 
bore.  The  bounding  edges  ot  the  valve  ha 
vrill  be  filed  also  to  SJin.  by  2^cin.,  the  longi. 
tudinal  edges  being  checked  first  from  the  cy. 
Under  foot,  and  the  transverse  edges  with  a  rquan 
laid  against  those  fliat  named,  or  with  a  acnbisg 
block. 

Betuming  the  cylinder  to  its  blocks,  get  the 
centres  laveUed  once  more  bj  the  scriber  point 
Bet  against  the  horiiontal  line  marked  on  the 
temporary  slips  of  wood  driven  into  the  cylinder 
ends.  Erectacantreline upontheslide-valveface. 
which  should  be  ttaecentrealikeoftheexhanat  pott 
andthefaceeof  thecoverflonges.  Fromthis  centra 
mark  the  width  of  tbe  exhaust  =  jin.  to  right 
and  left  ot  the  centre  line,  then  i'*(ii>.  »  tha 
width  ot  the  bars,  then  iin.  =  the  width  ot  porta, 
and  scribe  up  lines  to  these  divisions.  Chip 
lightly  if  the  metal  will  allow  of  chipping,  or 
file  if  the  cores  are  nearly  to  tbe  finished  aire. 
having  much  regard  to  the  exactitude  ot  theout- 
side  port  edges.  Afterwards  file  the  pomp 
facings  square  with  tbe  cylinder  foot  to  u  distance 
of  '2Jm.  from  the  centre,  and  also  the  flange  ot  tbe 
exhaust-pipe  square  with  the  valve  face.  Then 
at  this  stage  the  cylinder  will  be  put  aside  tor  a 
few  bouie  while  the  covers  are  being  prepared. 

The  covers  will  be  turned  to  the  sectional  di- 
mensions (Figs.  93,  64).  The  ouUide  face*  and 
the  edges  may'as  well  be  polished  as  is  costomaiy.  , 
for  appearance  sake.  Of  course,  there  are  I 
different  ways  ot  chucking,  bat  I  should  proceei*  ' 
thus,  taking  the  bottom  cover  first : — Clip  ^  Ji 
edge  of  the  cover  in  the  jaws  o(  tha  face-j  ' 
l»u\ag  the  inner  face  of  tha  cnvar  stand 
'  — *-    uASnxb  ftnk,  Ur*  Wt.    Ilten  di' 
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■  reCMi  in  a  hardwood  chuck,  and  tkim  over 
mnd  poliih  the  edge  and  the  ouUide  face.  The 
■aacmd  ootbt.  Fig.  91,  will  be  turned  Btmilarly  bo 
br  M  the  poliatiiag  of  the  face  and  «dge.  But 
■t  that  atage  the  clipi  ihoold  be  applied  to  the 
tumad  vdge  for  the  more  aecura  grip  while  the 
itnffio^'box  U  tamed  and  bored.  The  etuffing- 
box  inll  be  .  bored  with  an  ordinary  turning 
tool  to  lin.  diameter,  and  the  blimk  metal 
■t  tlw  bottom  wiU  be  driUed  in  the  lathe 
to  Jin.  diameter.  Run  a  line  round  for 
the  bolt  centres  'on  the  flaneea  to  -IJin. 
diaMeter,  and  another  on  the  flaoge  of  the 
atnffing-boi  ti>  SiV"-  diameter,  and  remoTe 
btnn  tile  lathe.  From  a  bit  of  solid  biasi  rod 
torn  %  neck  ring  to  the  dimeoaiona  (Fig.  94),  and 
Uva  it  tightly  into  the  drilled  htile  at  the 
bottom  ol  the  BtDrBng-boi.  Mark  aut  the  centres 
of  ^  bolea  eqnidittantly  from  one  another  upon 
the  4|iB.  diamt«r«  Itruck  on  the  flanges,  and  on 
•Mbof  tlMMoentreiitrikea,V>-circle.  Centre- 

:  pop  th«M  ciialea  and  drill.    Mark  three  ,'^iD. 

^  Um  rngm  tbe  ituffing-boi  flange  and  drill. 
iuovTan  into  their  reipective  endi,  and 
t  taMoh  OMB  with  twoohbe  bolesexnctly 
iiSlB.  9g),  ate  the  boletalreadj  drilled  in  1 


the  coren  ai  the  templet  or  guide  for  marking 
thoM  which  hare  to  be  drilled  in  the  flongea. 
Centre-pop,  and  drill  thoae  marked  a,  a,  a, 
to  Ain.  for  the  reception  of  bol^,  i,  i,  b  being 
drilled  to  ^in.  only,  to  be  tapped  for  the 
reception  of  stade  —  the  employment  of 
■tuda  being  neceamry  becAnse  the  presence  of 
metal  behind  the  flanges  in  these  points  preTents 
the  employment  of  nuts. 

Turn  and  bore  the  gland  (Fig.  S4),  to  the  di- 
meneiona  there  given,  its  flange  being  clipped 
by  the  dogs  while  the  hole  is  bein^  bored,  the 


turned,  and  the  under  shoulder  faced.  With '  apon  the 
drill  in  good  order,  held  in  the  alide-rest, ;  centre.    Drill 


of  the  stuffing-box,  and  measuring  eqnidistantlr 
from  the  edges  of  the  guide  strips  against  whim 
the  edges  of  Uie  slide-valve  travel,  draw  a  centre 
line  along  the  face  of  the  flanges  and  up  the 
stuSng-boz  face.  Intellect  this  laet  with  another 
centre  line  scribed  horiionUlly  at  a  distanos  of 
}in.  from  the  flange  face.  Then  bolt  an  an^le 
plate  to  the  face-plate  of  the  lalhe,  and  byiDg 
the  surface  6f  the  flange  joat  now  filed  against 
the  angle  plate,  adj  uat  the  latter  in  one  diltM- 
tion,  or  radially,  aod  the  former  in  the  tiavMM 
directiao,  untc  the  intersection  of  the  centres 
g-boi  coincides  with  the  lathe 
the  dimensions.  Fig.  96,  ti 


the  hole  for  the  piston  can  be  drilled  through 
directly  without  any  need  of  boring  proper.  It 
most  be  rechucked,  and  the  body  dipped  m  order 
to  turn  the  top  face  and  edge  of  the  flange. 
Three  ^in.  holes  will  be  drilled  to  correspond 
with  those  in  the  flange  of  the  stuffing-box  for 
the  gland  bolts. 

The  steam-chest.  Fig.  9G,  may  receive  our  next 
attention.  File  the  face  of  its  flange,  and  alto 
the  foor  strips  around  its  iuut  edget,  ta^un^ 

most  pains  with  the  lacings  agtinrt  *W(ii  \^.  ^„,„._,_.j 

edges  of  the  slide-valve  trsvel.     ChBl^aiBlacB\«n&.\.iii¥iKnl«iAVitimA\fi&*^' 


ueck  ling  of  brass,  as  figured,  and  the  gland  also, 
as  in  the  cose  of  the  cylinder  cover.  Two  ft 
holes  will  be  drilled  ia  the  flange  of  the  ituffiog- 
box,  and  tapped  to  jin.,and  two  tin.  holes  in  the 

..roent  to  the   , 
n  the  Rteam-cheiit 
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rarOLISH  MSOHANTO  AND  WOBLD  OF  SOIENOB:   N«.  1,0». 


br  tha  WKtiT-JukBl  rhonld  point  out  to  the  in- 
graoi^  of  ioTgnton  the  flnt  prDbLam  to  ha 
attukad— liz  ,  how  to  wve  thia  heat  iritboat 
WMting  th«  Inbiiont  01  nukingitinopdrntive;  and 
in  tb*  tolntitm  ot  thii  ptoblsiu  I  look  for  (he  moat 
importut  impronmant  to  be  expected  in  the 
angiiia.  Thsmoit  obrCani  oontrivuice  woatd  be 
■one  mt  of  intracepting  ihipid,  which  would  uie 
tba  walh  ot  the  evliuder  and  the  lingi  ot  Iho  piaton 
hom  the  baat  of  the  ignited  gun.  I  have  Jiut 
launad  that  loinethLiig  of  the  kind  ii  under  triil. 
Anothw  nlatios  may  ponibl;  be  foand  in  the 
•iqIcTneat  ot  s  fluid  piaton ;  but  ben  we  are 
pUMd in* dilemma  betireen  the  liquidi  that  no 
dsaompoied  and  the  metali  that  aie  oiidiaed  at  high 
tSBparahma.  Next,  the  loaa  by  radiation— 16  per 
«aat.— aaema  large ;  but  thIi  ii  to  be  attribnttd  to 
tlw  fart  that  the  loaide  niilace  ot  the  cylinder  ii  at 
•aA  InwBid  itrblte  ezpoasd  to  the  atmoaphere— 
«■  InflDanae  which  oontmnitailo  the  cooling  nsoea- 
•WT  for  Inbijcatitm.  The  nmiiDiDg  16  per  cent., 
wUoh  1«  eairiedaway  by  the  eibauBt,  ia  amall  com- 
p*nd  with  the  ptO|M>TtiOD  pa»ing  away  vith  the 
»^f  Mt  itoun  of^a  high  pTesauro,  or  the  water  ot  a 
OCndMBiiog  eoDine.  Ai  the  water  in  the  iacketoan 
ba  Mfeljialaed  to  212°  Fahi.  tbs  whole  ot  the  Jacket 
faMt  nan  be  utiUud  when  hot  watei  ii  required  tor 
othMpnipOHi :  and  thia,  with  the  eihauit  gam*, 
has  Wen  naed  for  dryiDg  and  heating  porpoee*. 

With  inch  adnotagea,  itmay  be  asked;  Why 
aoMHot  the  gu-engiiiB  eierjnhere  auperaede  the 
■tOMn-eDgine?  My  anawer  ia  a  aimple  one:  The 
(ta  we  mannlaotun  ii  a  dear  fuel  c^>mparsd  with 
MUL  OidiDary  ooal-gei  meaiDru  30  cubio  leet  to 
tha  Mnnd;  1, OOO  cubic  feet,  tberetore.weighaSaib.; 
«ndtaUDBthapHceat2t.  Qd.  per  1,000  cubic  feet, 
it  ooati  la,  par  lb.  The  30  cubic  feet  at  6,300  give 
190,000  all  aTailable  beat.  Aitbuugh  good  ooal  may 
Jlald  14,000  nnita  by  ita  oombuaton,  only  about 
11,000  ot  ttaau  teach  the  boiler :  lo  that  the  ratio 
of  the  oiatnl  heat  ii  -'.  The  thermal  cfficieDcy 
«f  th«  beat  non-eondaniiog  engine  to  that  of  tbi 
gM  engine  la  in  the  ration   -.      Mnltrplyiog     tO' 


lolidi  ii  not  new ;  nor  ia  it  new  to  make  luc 
bodieaincaodeaoent  by  holding  them  in  a  heatin 
flame.  But  the  succeHfol  combination  of  the  righ 
■abstanw  and  form  of  the  body  to  be  heated  mt 
tha  right  kind  ot  flame,  and  the  right  meani  o 
adjuitment,  has  not,  to  my  knowledge,  been  aa 
compliahed  heretofore  ;  and  it  ■eemi  to  me  that  th 
water-gaa  incandeacent  light  of  Hr.  Otto  Fahneh 
ielm,  ot  Sweden,  in  which  theae  objeoti  appear  I 
have  been  aecuisd,  in  deatinad  to  heoome  botl 
famoDt  and  untul.  The  flrtt  (aet  npoa  which  thi 
invention  ia  baaed  ia  the  intenae  tempentore  of  th 
flame  of  water-gai.  The  combuation  of  thU  ga 
throi»h  an  ordinary  coal'gu  burner,  withont  bhi 
oraid^ot  auy  kind,  will  melt  platinum  wife-  Tb 
next  importact  basil  of  the  inTention  iathe  form  o 
the  ineandeacent  body.  Thia  ia  ahown  in  th 
'  ch  repreaeot*  an  ordinary 
ith  the  oecaaaaiy  appa 
~  --icandeaceat  light.  J 
>  aciew  up  and  dowi 

lofkata  U>  receive  two  iron  wire  atandarda,  whicl 
carry  a  curved  back,  provided  with  two  rowa  o 
long  teefb.  By  lumiDe  the  acrew,  theae  teeth  oai 
be  brought  aa  near  the  tip  ot  the  homer  as  ma' 
bodeaired.  They  are  composed  of  magneaia,  whioj 
has  been  first  baked  at  a  high  temperatnre,  thei 
ground,  and  thea  moulded  nadcr  high  preasure,  am 
with  aoms  agglutinated  material,  inch  aa  atarcfa 
Theflat  flame  of  the  water-gaq  paasefl  up  betweei 
the  two  row*  of  vertical  teeth,  which  thai  r«oeiv 
ita  greatest  heat,  and  do  not  coma  iuto  contact  witl 
it«  comparatively  cooler  interior.  They  beoom 
immediately  and  baautitully  laminoua,  with  a  per 
fectly  white  :ight,  which  doea  not,  like  gai  ot  oandl 


amonnt  ot  light  by  thii  ayatem  ii  about  fonr-flftbl 
(in  TDlnme)  the  qoantity  ot  carbnrettad  wator-gai, 
like  the  Teaile  gu  of  the  Municipal  Company  ot 
New  York,  reqairad  to  give  tha  eame  amount  of 
light.  The  ooat  ot  the  non-oarboiettad  water-gaa 
ii,  of  counp,  much  imaller. '  It  oan  be  aold  to  hagb 
proSt  for  50  centa  per  Ibouaand  cubia  feet.  We 
have,  then,  in  thii  invention,  a  light  which  la 
actaally  mach  cheaper  than  ordinary  gai  ligh\ 
while  in  quality  it  equals,  and  in  i'  '-  - 
nnifarmity,  and  eioiplicity  of  managema- 
paaies,  the  eleotric  moandesoent  light. 


■  ^'  n  "  ,i  ■ 


4gBiM  the  chaapneaa  ot  the  coal  would  jnit  com- 
peoMta  tor  the  elHcieucy  of  the  gaa.  Aa  to  th( 
waita  boat  paning  away  from  the  engine  being 
vtUbad,  here  the  gaa-engine  haa  no  advantage; 
•ndinfaraa  thia  it  ooncemed,  the  gas  ia  about 
•i^ttimaadeanr  than  coal.  Tbaprioeaofgaaand 
«Mlv«ry  to  mneh  in  diflaient  places,  that  it  is  hard 
todatvmineinwhatcaaaagaa  or  ooal  will  be  ^< 
daancfnel,  eoiiBiderlng  thia  point  alone. 

Bat  there  are  other  kindi  of  non-illnminatuig 
gataa— auch  as  Wilson's,  Strong's,  and  Dawson'a— 
whlflh  aie  now  oomlng  into  use;  and  at  Meian. 
CcoMlay's  wctka  yon  will  have  an  opportanity  ot 
•Ming  a  large  engineering  factory  employing 
ICTsial  hnndrad  mechauica,  and  without  a  chimney, 
in  irilieh  aTery  shaft  and  tool  is  driven  by  gai- 
WWl""'  mpplled  by  Dowmd'i  gaa,  and  in  which 
ttn  mnanrnption  ot  ooalia  only  l*21b,  per  home- 
powar,  Ttie  greatest  economy  ever  claimed  for  the 
■tMa-angine  waaaeonaamptianol  IQIb.,  and  this 
with  ateam  ot  very  high  preature,  expanded  in 
thns  pylinden  nwcenively.  Thna  in  a  quarter  ot 
ft  Mntnry  the  gaa-angine  haa  beaten  in  the  race  the 
■tasm-eiigina ;  although  from  Watt's  flnt  idea  of 
impnnemeDt  naarly  a  century  and  a  quartei'  have 
•lanasd. 

Aa  legaids  the  staam-angine,  it  ia  the  opinion  of 
«OMpet*ut  antlunities  that  &»  Umits  of  temperature 
hatwaen  which  ft  works  are  so  reitrloted,  and  lo 
modi  ot  the  heat  is  expended  in  producing  a  change 
ot  Itale  from  liqnor  to  vapour,  that  little  f orthar 
Imlrovemaot  can  ba  made.  With  reapeet  to  ga>- 
aaginea,  the  limtti  ot  temperature  are  much  further 
•iput.  A  change  of  state  ia  not  required,  and  ao 
nn  great  improvement  may  still  be  looked  tor; 
■otT  it  Ii  not  impossible  that  soma  ot  ths  younger 
mamlien  ot  our  body  may  live  to  lee  that  period 
(ontoldbyona  ot  the  grsateat  of  our  dvil  engi- 
nasn^tbat  the  happj  tuna  when  boiler  eiploaions 
willBa  matters  of  history— that  period,  not  a  mil- 
lanninm  removed  by  a  thonaand  years,  but  an  era 
dafened  parbapi  by  only  half  a  duzen  decades, 
when  the  use  ol  the  gas-engiua  will  ba  universal, 
•nd  "a  iteam-Hugios  can  be  found  only  iu  a  cabinet 


THE  WATER -0&8  INCABD£SC£5T 
LIQHT. 

TH£  following  deaorfption  ot  the  Fahnehjelm 
watar-gas   iuaandeaoent    light,    which    haa 
~  ~  ly  bean  ntiUnd  with  mnoh  snoceas  in  Qermany, 
d  in  a  pnar  laad  by  Prof.  B.  W.  Bay- 
Taw  To*,  baforr  "■-  * ' —  v_^-^^ 
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light,  ohange  ths  daylightappeaauMe  of  ooloiui,ani 
which  can  even  be  uaed  fur  photographing.  It  i 
steadier  than  the  inoandeaoent  eleotno.  The  flicker' 
ing  of  the  gas  flame  (which  is  non-Iuminona,  and 
when  the  comb  it  glowing,  quite  iuviaible)  doei 
not  at  all  altect  Uie  stwsdiuesa  of  tha  light 
If  the  gss  ia  blown  out,  or  it,  by  the  use  of  ■ 
oock  without  a  atop,  it  ia  turned  off  and  then  un- 
wittingly oD  again,  no  evil  renilti  can  follow  ic 
thia  case,  for  the  comb  goei  on  glowing  for  levetm! 
seconds,  and  the  gas  oonsequenlly  relights  itself 
The  magnesia  teeth  have  before  use  the  appearance 
of  starch.  When  thoroughly  wall  prepared,  they 
should  poaaest  considerable  atteugth.  The  beat  thai 
have  been  made  thus  far,  1  believe,  would  sustain 
eight  ounces  avojidupois  bung  from  the  middle  ol 
the  needle  which  was  laid  across  supports  lin,  apart. 
Since  the  diameter  is  less  than  I'^in.,  thia  indicate! 
a  good  degree  of  strength.  Tbeueedlea  are  held  in 
a  composition  of  plaster  of  P,iriB,  whioh  flUi  the 
curved  back  of  the  comb.  This  back,  like  the  side 
wires,  ia  of  iton ;  pnd  the  whole  comb,  with  ili 
lide  wirea,  costs  about  three  centa.  Apart  from 
accidental  breakage,  such  a  comb  endures  from  80 
to  160  hoiira  incaudeacenoe  before  it  must  be  re- 
uiDved.  The  flrat  tffect  ot  the  high  white  heat 
upon  the  uenllei  ia  to  make  them  truisluccnt,  like 
purcelaio.  Probably  this  change  ia  really  a  con- 
densation, fusing  iuto  a  continuoui  maaa  what 
tiad    previously    been    but    a    compressed    aggre- 

S,te  ot  pirticlei.  The  result  is  a  gradual 
orteniug  of  the  needlee,  ao  that  after  about 
l.i  hours  it  ia  necessary  to  turn  the  aorew 
ind  bring  the  comb  down  towards  the  flame.  Tbia 
proceea  is  repeated  from  time  to  time,  until  at  last 
:hB  needles  have  become  so  short  that  the  iron  back 
vould  bo  in  daoger  from  the  flame  il  they  were 
}raught  fairly  iuto  it.  Then  the  comb  must  be 
:iken  out,  and  a  new  long -toothed  one  sabatitated. 
Sxaot  pbotomeric  and  economio  toata  have  yet  to  be 
nadennder  Amerioaji  conditioni,  and  tor  water- 
pw  {rodnoed  by  different  proeessea.  Bpaaking  In 
'■nanlwaj,  I  shonld  say  that  Onr — -^  ' 
— vtM-gaa   It  quired    to    i — "— 


THE  PROPER  CARE  AVO  VSB  OF 
SICR08C0PE  LENSES-* 

By  Wnxim  WirBB. 

HOWEVEB  good  tha  lenses  ot  an  instmrneot 
may  be,  they  will  not  do  their  beat  work  as- 
cept  when  proper^  cared  tor  and  properly  need. 
Yet  I  have  met  with  reputable  microsoopiats  who 
do  not  in  praotioe  sppreoiate  this  obvions  tenth. 
Let  me  show  yon  how  a  lens  is  cleaned.  My  Im- 
plements are  tour — an  old,  soft,  silk  handkerohiaf, 
a  small  stick  of  soft  wood,  a  pbial  ot  alcohol,  and  a 
watchmaker's  glass  of  two  powers,  Ihavehenu 
eyepiece.  I  will  first  examine  it  with  the  magni- 
fying glass,  by  reflected  light,  to  learn  its  addi- 
tion. If  it  be  found  to  need  cleaning,  aleohol  is  ta 
be  applied  with  the  handkerchief.  This  liquid 
must  not  be  allowed  to  touch  the  laoqnsi ;  but  tha 
cell  which  holds  the  lens  will  not  be  harmed  by  it, 
sinoe  that  has  been  burned  black  with  add.  II, 
^tat  the  cleaning,  Sbrts  from  the  oloth  be  fonnd 
adhering  to  the  laiu,  they  may  be  Uown  off  by  ■ 
quick  breath. 

Ihavabionght  an  objective  which  was  Motto 
me  to  be  cleaned.  I  will  attach  it  to  an  inatnunoat, 
and  will  plaoe  under  it  a  slide  ot  tamillat  Hi.*-^, 
Saw  flew  the  object  through  the  lens.  It  looka  ao 
ohaeure  that  yon  will  all  eiclaioi,  "  Well,  thii  !■• 

very  poor  objective;"  whereas  it  "'"  "' ""' 

quality,  aa  jou  ihall  ptc<eutly  see. 

pieces  at  glass.    The  back  combinati  ., 

ol  twocrownaandthe  flint ;  the  middle,  ot  a  doubla- 
oonoave  flint  and  a  double- convex  erown ;  the  front, 
ot  two  crowna,  with  a  flint  between  them.  It  bai, 
probably,  not  been  cleaned  tor  twenty  yswi. 
Suppose  yonr  watch  to  have  been  thus  neglaelad  I 
I  will  now  clean  thia  objective.  I  begin  Oewoik 
by  unscrewing  tha  cells.     I  then  moialan  •  pait  of 


carefully  dean  each  oombbiation,  and  I 
uen  Kiaw  aach  Cell  back  accurately  to  itsidaM. 
The  work  ia  now  flnished,  and  I  wiU  attadi  ttia 
objeotivs  again  to  tha  microecope,  and  wQl  again 
aak  you  to  view  the  slide  ol  diatoms  thioa^  U. 
The  dimness  is  now,  you  peneire,  all  gcoe.  In- 
deed, yon  can  hardly  believe  it  the  HUM  obJasHva ; 
and  you  have  ooular  proof  that  oleaniincM  ii 
"""""■I  to  the  bust  pertormanoe  of  a  lens,  and  an 
witnesiing  an  initance  of  the  dependWM  of  im- 
portant raiulti  on  attention  tolitUe  tUaga, 

Several  years  ago,  while  I  wai  getting  ready  to 
visit  England,  the  owner  ot  a  Powell  and  LaaTand 
objective  wiihad  ma  to  take  the  laai  to  it*  maken 
for  oorrection  or  exchange.  "It  is  a  poor  lens," 
he  said.  I  oould  not  credit  his  atatnnent,  fat  I 
knew  tbs  work  of  the  Meiits.  Powell  and  Lealaod 
to  be  faultless.  I  called  on  thoee  gentlemen.  W* 
examined  the  objective  togathar,  and  disooveiad  on 
one  of  ths  combinatious  a  film  ot  toD*  aabatanaa 
which  oould  not  be  removed  ezoept  wlQi  alecAol. 
In  five  minutes  the  lenl  wai  dean  and  In  parfeot 
iidsr ;  and  to  this  day  the  owner  tefntet  to  belisTa 
that  the  lens  which  I  hninght  back  to  bin  is  tha 
lama  that  I  took  abroad.  Never  trust  tha  Hnaning 
}t  yonr  objectives  to  the  biass-worker,  or  to  any 
person  who  does  not  know  how  oarMollj  a  kna 
lught  to  be  handled.  The  brass-wotkeiwlIlpaUsh 
:he  outside  of  the  objective,  bnt  will  get  the  unaaa 
int  of  centre.  To  my  great  diaguat,  I  onoa  fotmd 
I  braaa-wotker  subjecting  one  ot  my  t- lOth-Inoh 
enaes  to  that  treatment,  tasked,  "Wbatareyon 
loiug  with  that  objective 'r"  "  Putting  it  in  ordir 
it  the  request  of  its  owner,"  he  said:  "he  want*  to 
lell  it."  Taking  the  lens,  I  cleaned  it  lor  him 
vithout  charge.  A  caniel'a-hair  bmah  oanneithei 
lompletely  nor  safely  remove  the  film  of  dtut  wlflt 
rhichtha  expoeed  aurlace  ot  the  back  comUnatimi 
it  an  objective  ia  aometimes  found  to  be  ooatod. 
i  will  make  a  aeries  ot  rings  on  tha  surfaea  ot  the 
BUS,  and  it  may,  if  grit  be  present,  scratch  tho 
;laBa.  Nor  should  the  handkerchief,  either  wat  oi 
Iry,  be  introduced  into  the  tube  of  any  bnt  *  low- 
lawer  objective.    The  cella  muat  flrat  be  ni ' 


T  mountings,  and  then  the  ol 
«  done  properly.  But,  let  me  add,  an  obieetlva 
ught  never  to  be  taken  apart  by  anyone  but  Iti 
laker.  He  haa  the  laths  upon  which  it  vrasmade, 
nd  he  alone,  when  the  [larts  have  bean  separated, 
an  replace  them  in  their  original  adjuatmeut  to 
le  optioal  oeotra-    Any  other  person  wiUbia  'itoJ^^ 


,'ina auiuxn  itirjiASir,  asp  wojld  cf  scasct:  v*  :■'.:'..  JmT  a,  ims. 
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:1  tji  tb■^e^*IMM,  Imwim  hii  tuba  bO 

-.-vAt  ■-'  ^  ^'"s  V'  bt  a  liKle  limgei  tbu  thkt.     Hs  wiU  DMd 

luiitA    t,y   till  ri    '.nf.' n    ..<    ,;r.y    m   V.ftr   .. '■■      **"  '''  "^  •  >™»a  ■*  •«a  t  (-.eEzu^UA:  h  k  'ht*!*;      HDjgbciiiui    ■  jepi«o«— deicribsd  m« 
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»•••,  bmIbI  iBJ:niuta.di  in  Shelle^^  ' '  Worbhop  im&- 

t*^  .  kLCM."  pobiubtd  in  th«  mui  ol  Lodbihuu'  Ten- 
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TUB  SUOOBSTSD  I^BOE  TXI.EBCOPE  ^.^sblT  n»mi.t,  ud  it   ii  whoU?  OlwitmuU  la 

„„„.  FOB    TBB     BOTAI.    OBSEBTAZOBT-  inclode  in  locb  iteted  apertnTii  tba  HuaWpaliDa 

lit    A    I,  l'^j.rii.r.  .iMIiivitriN«li,ii..iimtt)..r,ir,        I.IOHTBIHa     A     DIFFICULTT-SUB-  '-t    Om    objertiM     cat  off  b;    iU    monntiDg,^ 

liK r  -Iki"    «iH>  ■""■I.   - 'H.«        DIALS- A«    ABTBOKOlflCAL    TBLB-  di-pbragou  in  th.  tub.,  or  by  MjlhrnR  .In  wtat- 

.lM,„l..,I.L.h,..l   l,..,,,u,,I,.,,tk.,.,*Mi..<:.-U«        SCOPB  -  BOBAFIBO      MEIAL      SUB-  "^     t^;,       ^d^mng     ,„^     wordli* 

'■'"•"    '"—•"' l-i  .i-.i,:i.i ,.  l-iil  It.  l^.t«i,|..»I        yAOaS  -  TBLEBOOPIO     AFBBTUBB  -  "  Mootmiitni"  ttji  (in  Uttar  2«DS,  p.  36S)Mtii 

uiiiiii  )■  tKit  t lii.ii.ll,  jj,2B  OF  FIELD  IN  AN  OPJiBA-OLASS  tbe  T«lo.  «iid  •d™nt»g«  of    increMwl  pown  u 

~^^~^^^^~-~  -WHAT     IS    '■OBBATIOH"?-I00     TO  H^.rIumi  for  outdoor  UM,  I  <»nnotholpUmkm| 

AniKMhll.      Tbi..i.  I.  )...IMIi.K  .t    lt-*ki«rl.        TBB  IWOa  OF  APBBTOKB-81  OYQMI  '^^  "f  iL°fi  M^t^r'^^1^  to'h.  «mrfo'JS°rtS 

5r-blT.f  .  i,-L7«.T  .-  ^iL\!  LmVL  ^  r  ju  I  BIHABT  STAB  OF  SBOBT  PBBIOD.  op«»-gta»i  be  nwrdy  to  iiaii  tie  fe»tui«  «l  ft 

1.1.      ii.r.     ..  1    t\    ^  .1.    'ii.Vi      ■/.„     ui..  wrtomur,  than  lb.  higbre  tbe  poirer  be  HM  Ifai 

I..W.       M.II.    ..Hi     ri.ti..mul.     !K.fl.     I""K.  -W".        yM\r..]-l»  latter  li^SIS,  on  p.   30,   I  inrited  ^ttHTbut  rt.«Co£mT  o.n  c«e>  «™ta « 

11."' .  I  -    "tliiutioii  t«  idine  Tery    ramulieble    txptrimenl*  ghoit-Mghtod,  mnd  requir.  tha  ud  of  gl 

,  tomuaUktotbe  auM,  u^thiDg  ti  ftU  ihuplj  on  th.  etage,  &  Tajoa 


tpproxima     . .__ _. 

...                                                    t,  be.abteudi  the  Aatrouoroer  lioyil  for  ■  anitkble  telaioppa  It 

nrliig  ■  .|ii«ti'<n  <in  ui  »ii^lo  «(  cmly  )■'.     Yut,   M  the  reiult  o(   long  QtBenwich.     Ai  may  be  In(«ied  from  p««i^ 

„..._..n- .-.»..,.....  „..„-..,  ..in  AiiinriKnii   Nmfy,  |ir»olio»«iid  tlio  iiorciiie  of  reMnu,  we  Kem  to  >ee  three  abore,  I  wrote  what  appamred  on  p.  31n  wtt 

I)h>  AmvilMii     (--I'.  .■■.-./  \-tt .   JvHraal  aayi  Ihiil  tlin  rmdu  elxed  man  at  both  diaCaucea.      Wbeo,  tba  worda  quoted  by  "8,  B.*'  befoie  me;  botut- 

IIh>  ranRH  >'l  miHlrm  bMtvy  ttrnui  arn  nut  tnitnl  Ihnugh,  wd  kiiuo  to  look  up  at  a  very  high  ttnple  i^e  (or  mousy  foi  a  Intimate  acieutific  purfoaa  ■ 

Aw  p\lii'ini>  raii||Miii<l  al  Ii>kIi  rlfvaliima.  Knip|),  Uiiiiga  at  the  tup  look  v.iy  little  iudced,    becauie  tbu  coantry  bf  no  nieanaalwaj.  mfana  gettiagil; 

"  K«)M<ru>iiM<ii  ilii  'I'll."  Ni>.  kWii  ,  Mr|i|wn.  ITAoiil,  praoliue  in  ratiinutliig  aizu  in  a  veiticid  direction  ii  ^q^    j{[.   chriatis  haa    not  yet  been    raffidnt^ 

INS:>,  Rinw  IIh>  ranan    xl    lhi>  .h)  h.-ui.  rillv,   nfi  aininat  wliolly  wanting.    For  the  wut  in  which  oorroptad  by    commanicatioa    with  hia  allia  d 

«alil«T(  l>ni|i.  al  an  <ilevalii>n  >4  II  ili^.,  aa  lo.lil^  tlila  iiiitiiin  ia  ilnTulupMl  the  reader  ahoulil  atuily  Iho  Bromptou  to  follow  tb^  eril  faanion  of  ap«idia| 

Mh^lMH      X.«   II.  Mi')i|<<<i>. ''illy  ^'lit.  1SS.1.  that  111  uriginal  ivaay  itaelf.     1  have  lerred  my  purpoae  in  money  Snt  and  aaking  for  it  attfTwardi. 

Iti*ft>.tn  rilUiiit  ^ii-alilitn  Irniilli,  with  an  elen  ilitiMltiiiR  atlrntliiii  t»  it  here.  i>h  B.  F.,"  lBtlai24tOS  (p.  3tl7).  muit  fcniw 

fun    .V  ili^  .    a*    1 1,.>.\'  Mi'ltv* :   projivtiln,   37.''  In  ri>|ily  to  Mr.  SaillcT'i  query  in  Isttei  213U9  (p.  me  {( I  ny  that  be  ia  Only  eradiag  the  difSinltj  1 

itl<it>  .   inilul  vrl.vily.  ,S.u>   ni'ltw.     At  ll:)vn>,  MH),  1  am  uiiawaro  wbethtr  U<illm«yer'i  {armula,  guggeitad  1    aud    by    no    mwiu     mwting  IL    U 

l^iNi',  l)w  l^1>n>>h  .4|oui.  dM  nllp,  witli  an  flera.  whtiai  l|ian>,aTerapiieanidiiipiiut.  I  niyielf  hoard  slbiaM  and  bi*ck[£-watai  mollim  modiliri&W 

biin  .'iS  Art, .  >lk"Ki<>l  a  mif*  t>t  r.'.'.iIS  mi-ln<>.  Thi  it  (nini  luaown  lip*  at  thn  meeting  of  the  Hoyal  muine  forau,  an  "  attributabla  to  heredity  byn- 

waltb'ntj.'lt.'IiPtUWli.ini-U.  pp  '.'i>l  and 'JTN.  Ttw  Aadonumiral  Society,  un  May  tOth,  1SU7,  at  which  veraiou  "  their progeDitoie  j  gtnsiationi  lack  mwl 

"It.-iw   MaiiliiHK  t\    K'A.iniA"  f«r  »*y,  lS.-Ui,  1  bapihmHl  to  be  pivrvut.     I  have  to  tlnuk  Mr  have  had  whit«  ha&  aud  led  eyra,  and  the  £  nnatila 

fttvn  Ih*  rnifp  ^■t  Ihn  ivw  VVanfb  ndml  iX  en\  itaillci  fuc  reiuilidiiig  m«  of  Mr.  Stoue'a  paper  and  type  of  orgaoiaationa  reafcctiTely.    To  aaj  ihil  i 

(■«(*[  at  .^.-Ml  lu.'tnv.  otth  I.-  Atft.  rlrvaliim,  anj  (he  diicuMiixii  which  tollnwn)  it,  which  do  asem  tc  ifj^ie  apecimcn  of  cither  of  thaee  aberrw:  font 

S,'':;' with  .-.' .Ip|:  *l.>«i)ti.>u.     In  bin  pn-n  eHay  iti  tbrow  a («TUin  amouut  ut  duubt  upon  Mr.  Kuntt'i  ^^    luddanly    "  cnatad.''   ia  to  apeak  with    u 

"  lni|'a\>t>inu%t«   ui    Ihv  AH  ■■!    War."  Mili'lari  tiwill*.    If  Mr.  l^elaon  can  olitaiu  oeceaa  to  Vol.  nmountof  aatoranea  which  iaaaaundir  not  acimlii: 

Smiisf  InrfttaU.w,   '.S^.'.  t'.-l.'uol  I  trrllo  iiiyTIi  WVI.  of    the  H.A  A'.    Moi.!'..'!!  Xiituvi'   ha   will  _whateTrr  alar  it  mar  be. 

tile     (.iIUmiu'k     taititrit            Kiuyr    dilnl    '.'.<>'ai  Hvrrdy  bit  t>i  W  tutemtrd  by  tuv  pi-ruul  of  Ur.  On  nadiog  Mr.  Fiuki'iadmiiah'.e  le'.tcr  .JH^!-) 

v!*.*n  '    h.-Bil-.vi    .-I     ■."■■■■.     rli>ii.tt.-n     ■;>!     ,!<•,;  Sl.>ue'(  raaay  and  the  rqwrt  of  the  aubwijuaul  on  p  £6S,  tbe  But  nclamatioa  that  run  Uiut't 

S,,W     taidt.       Kii:n-«     '..vn-      I'l.     howit.-r  d^batv.  line  ia   "  How  ia  tha  wnld  U  i:  that  n3  CM  <W 

«»»wl.  W  J**.  .-.^V  jeu'.i.    .  .*    I'ain'H.  I..:.  Mr.  \V.  S  b'tanka  ililler  21374.  p.  317)  haaip-  u^nght  of  lhisbtf:>i*'r" 

Tw\<i^    '.;    A^     i'    mv.j     f^ft.ili.-n       AmrTwai  i>*rpully  .mly  ar#n  yi>nr  pri'.'ia  ol  Ibe  Ailrmomw  Imepty  to  qniiy  ,VS»?i  j.  375".  i-i  CTgii  a  a 

mMtib-',.>*.(.<T.  '.:.a   \:f.f.  ■;t.<*^.-..  -STat\'<«itl  li.'T»ri  lij-orl.  on  p. ;';!',  aii.l  not  th.' actual  lijporl  binarytlar  of  Terr 'i:>ng  period.   It  i.  i.r  lf-  =  <a(7 

l«A«<fl  r>ialNin .  >.v. .  ■'.!'..'  itn!*.  wiiV,   J*)  .!i^  ilMlf.     Ttw  price  qui>ti>l  trcm  lirubb'a  Catalogui  t.i  lay  pteeudy  Vbal  atan  an  r.r.tj.t  m  bri^ 

rttvalhv.      Of  tri'.  >>.■!>  tnTa  KrKfp'f   t^T.  C:',.  i*    fcr    a    Ct>mpUti'ly  lu.-uutrd   llTiu.   achromatic.  daTlight  with  agiTcsapeitun.  at».' ^iiULTt^isxcta 

(an  f.Mu  HI  a h.f  .Tia'.  laivn  :.'..•..  laTdr.'.iMer.t  fiimiiSird  wilb  all  pi'-tublv  appliiucra  :   wbeieai  enter  into  the  perjcpti^htT  ci  a  tia;  »l^n itf  na 

r.nw  w*^- -.a,-"a.'A',  w  .:^.T.  '.>  yan^.*  ,•(  liJfTa'i  dfv.*'  Mr   Cbr.itic'i  very  uio^l rat  Jcnund  ii  (>irao  object'  jsaborethe  hiwirja— ita  airai«  fr:^  t,m  *■.:«( 

Ivw      '."yt  tT<miMtrf.ivimw.e^.-lii.tYi.T.-wn  |eUu  aud  luVr  outy.    llrre  are  hi>  uaci  w..'rdt  the  t«t  fint.    Mr.  Arkwnfl.; 

tuAi  (tit  f..  .I'j  ,v*MK.'iL  ila'.'.  V   (;»vii  aJ  tr.-ci  .  "  At!<r  can!ul  .va»i.J<r-''  -"  ■•'  •*■.■  ....^.t;';™..   i     ^-. =_   — i.-i..  _i  .  j — 


^::'-T*ai;i  .-f  .Sft.l.valUc^.  c?u.dbcni.''UntN    t^  rick  np  a  Sid  i 
.  W.e    t."m.-itt:    >.;i:a:.^re*l.  la   pLic*  ,f    Ike  ,  (,£  m  the  »nn.    Tt 


I  .t  :^^*;hanha:f  tcstaptTtuif :  in  thii  ^imate.    Aa  fa:  at  I  bi^w.       ^^.'-i  tal 

IT  >.■>     ■•^ .».-»  >■-..  .■- 7. , .-.- . :  s  .-.f.  ;  ,■^i■~. -»-,:.". t.  -;...  •  .■•!  ■r.^^^aisri  sha:  Mr.  limtb  w."u!d  b«  ti*  abLitiet  wrisi    aiTTnact  ;=  --— ^;.i  ;*■!«■ 

(■V»t>»iB»i..,.f-  -fcjpr  ..;  -j^  \:.^p.,. ;  v-.r    *■. .;  }■:■■.  k:i.;V  -■•^•:it:kt  ii.e  .-.-t.itnic:i.-u  of  aiuh  an  ciie-f  ifatT  latrrfSir.     Tm   ,i:.  I   =J«  :*  ^- 

ixTT  (-.,-.•  :>,»>f    i-'.i     ur.-*    y.;r.iti.,ft  .:.. -.■:-?,.»»  •::!;  a  !-.:;■»»■-■.;<<  tj  tb*  ap«cia:i«-  ..-rbM  titier  it  '  .'i  ii  Jtar-. 

asd>.-<».Mi  **t.i..-  -T-;-*   -.-^  7rw  »,r,-s  ..-..s  .>.:»™.:-.  ;*  .J  :r..  .«.,».•  that  tie  tE.:«i.vjvw;\:;d  A.F>UaTo:t^  Boi-alA>tj-a=.a=^;a:5Ki«ty. 

»a.i«f  .-ai.r.»    ,\  S*-*i  •;>•'-  «;  :J.- "if  AtT"*:-;  ^*  ■.■,...    >  ai.—l  .  :,  r  .jt  .^«:™!i.:;  .-r  i;ru.*  

rii^Ti.r^"'.*.,'rv\':?';':',":7%i'"  'I ■'l'J'\"^s^''-i'^  !.  ^K*^^-^^  -  dbaco«8-btab«  is  c;xa 

S  "^' B    »         «!.■.■■»         t    ■,'■    '"-.-'.'.  -<i-.  i;*  .'.,  .  J  !■.    ,r  .'1  ".      „"  BBBUtlCSS 
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ENGLISH  ICBOHANIO  AND  WOBLD  OF 


No.  1,058. 


Jttlt  8,  1886. 


It  alao  oompetes  fayouiably  as  regards  first  cost, 
and  cost  per  1,000  cubic  feet  of  gas  made. 

After  a  considerable  practical  experience  with 
the  Siemens  producer  as  applied  to  steel-melting 
purposes  on  a  large  scale,  1  can  testify  to  the  gas 
made  (especially  that  from  the  later  types  of  the 
Siemens  gas  pxodncer,  where  steam-blast  is  applied) 
being  in  cTery  way  suitable  for  gas-engines. 

B.  W.  Harvey,  A.B.S.M. 

LUaneUy,  June  25. 

[24424.1~NoTioiNO  letter  24412, 1  think  I  have 
done  all  tnat  can  be  expected  already.  I  hare  no 
drawings  of  the  engine,  and  I  do  not  think  there 
ever  were  any  beyond  a  sketch  or  two  to  ffuide  the 
pattern  milker.  If  "  Inviota  "  cannot  call  or  does 
not  like  to  apply  at  Bolsoyer-etreet,  I  can  only 
suggest  Bath  as  an  altematiTe,  with  possibly  a  less 
distance  to  travel.  J.  K.  P. 


UICBO-OBJBOTIVB— TO 
OBUfl." 


<( 


BOB. 


1^25.]— I  AX  sure  many  who  read  the  letters  of 
*'  itob.  Crus."  on  small  lens  making  would  be  glad 
if  he  |[aTe  a  few  more  particulars  of  his  method  of 
grindmg  and  polishing  the  lenses,  more  especially 
tiie  fine  grinding.  On  page  327  we  read :  ''  It  is  in 
this  fine  grinding  that  thePons  Asinorum  lies.  G^t 
oyer  this,  and  the  remainder  of  the  journey  is 
easy."  Exactl^^  so ;  but  how  are  we  to  '*  get  over  " 
it  P  I  have  tried  small  lenses  many  times ;  but  I 
never  could  get  all  the  surface  free  from  cobweb- 
like lines  when  examined  with  a  magnifier,  and  the 
more  I  tried  to  remove  them  the  more  I  put  in. 
Should  any  pressure  at  all  be  used  in  fine  grinding  ? 

Optical. 


BXAMIKATIOKT      OF      MINBBALS 
BBFOBB  THB  BLOWPIPB. 

[24426.1—1  FOSSB88  a  cabinet  containing  105 
boxes  of  characteristic,  and  most  carefully  selected, 
minerals,  which  I  purchased  at  Freiberg  University 
in  1867.  There  is  a  Germau  list  of  the  boxes, with- 
out referring  to  which  I  have  not  the  least  idea 
what  the  minerals  are  ;  and  I  have  been  examining 
these  (in  perfect  iterance  of  their  nature)  by  my 
system  of  pyrological  analysis,  beginning  with  box 
No.  1,  wiui  the  view  of  presenting  the  many 
students  who  I  know  are  **  constant  readers"  of 
the  Enqlibh  Mechanic  with  the  methods  and 
results  of  mj  examinations  in  plain  English.  I 
shall  give  copious  f  oot-notea,  explaining  all  details, 
and  my  reasons  for  coming  to  the  condusions  I  do, 
in  order  that  the  student  may  feel  himself  inde- 

rmdent  of  any  previous  work  of  mine,  although 
presume  him  to  have  some  elementary  knowledge 
d  blowpipe  analysis  in  general,  and  to  possess  the 
following  apparatus : — 

1.  A  38.  Leather  Hand-blower,  or  a  foot-blower 
(£1  lOs.),  with  the  necessary  elastic  tubing  and 
blast-jet,  &c. 

2.  A  Pyrological  Lamp,  whether  oil,  candle,  fat, 
or  gas ;  if  the  latter,  I  would  strongly  recommend 
the  hot-flras  lamp  described  and  figured  formerly 
by  me  in  "  E  M.'*^ 

3.  Thick  Platinum  Wire  (two  2in.  pieces),  with 
the  forceps  necessary  for  holding,  cleaning,  and 
ringing  (that  is,  making  rings  upon  one  end  of  it). 

4.  A  pair  of  Agates,  one  surface  of  each  of  whidi 
is  polished,  capable  of  being  placed  on  the  table  as 
•*  slabs." 

5.  A  piece  of  Aluminium  Plate  with  holder,  and 
a  few  lozenges  of  charcoal^  about  ]|in.  square  ;  one 
large  piece  can  be  sawn  mto  these,  ready  for  use 
(about  38). 

6.  A  pair  of  strong  but  small  Crushing  Forceps 
<l8.  6d.) 

7.  A  good  Lens  (28.) 

KS-AOENTS. 

1.  Boric  Acid,  in  white  scales  (3d.  per  oz.),  in 
ordinary  corked  wide-mouthed  bottle.  Syn.  B 
acid. 

2.  Phosphoric  Acid,  glacial,  in  sticks  (6d.  per 
oz.),  in  stoppered  bottle.    Syn.  P  add. 

3.  Lime  (dean  eggshells*). 

4.  Oxide  of  CobiUt  (an  extremdy  small  quantity 
is  suffident). 

5.  Potassium  Carbonate  (ordinary  "  potash  ")  in 
stoppered  bottle. 

N.B. — In  instances  where  I  use  apparatus  or  re- 
agents not  mentioned  above,  I  shall  put  a  note  of 
admiration  (!).  If  the  student  wishes  to  follow  me 
in  those  operations  alsOj  he  must  get  the  necessary 
apparatus ;  in  my  opinion,  cheapest  and  best  from 
J.  T.  Letcher,  Truro,  Cornwall. 

(Minerals  with  metallic  glance  ar«  first  treated 
CD  aluminium  plate :  all  others,  first  in  boric  acid 
before  the  blowpipe.) 


Box  No.  1.— White,  Amorphous,  FriaUe  Fragmenti ;  eoft 

I.  Powder  in  B  add  a.    (1.)  Great  effervescenoe.  without  (1.)  Sulphuric  Add  :     (CarbtRik  add 

smell ;  green  pyrochrome  (p.c.)  of  B  add  unaitned.  turns  the   green  pyzoehroms  tn- 

(2.)  Amorphous,  opaque,  white,  rounded,  fragments  (e.)  porazily  ydlow)  (b.) 

(3.)  Most  fragments  dissolve  in  part   to  transparent  (2.), Alumina:  Maybe  glodna, or ooa- 

vitreous  matter,  whidi  flows  through  the  bead.  tain  a  little  silica. 

II.  Add  a  trace  CoO  rcobalt  oxide).    (1.)  A  purple  suffusion  (3.)  Presence  of  an  Alkali, which,  uHk 

spreading  from  uie  black  cobalt-borate  balls  over  the  green  p.c.  was  unaltmd,  mnit  ks 

whole  bead.    Balls  not  all  dissolved.  potash  (confirm  by  II.).    Soda  yd- 

m.  Add  equal  proportion  of  lime  to  original  powder,  and  lows  the  green  p.c. 

treat   the  bead  B.B.    (1.)  The  whole  bead  a  milky  (1.)  About  le  per  cent,  of  potssh. 

enamd,  opaque  {d.)  (1.)  Large  proportion  of  alumina  (esa^t 

IV.  Original  powder  in  Padd,B.B.    (1.)  Wholly  dissolved.  begfuoma). 

(1.)  No  silica  or  ziroonia. 

(Time  taken  by  a  practised  operator  for  producing  the  above  reactions— quarter  of  an  boor.) 

Bbicabks.— I  shall  be  glad  of  suggestions  from  any  of  your  pyrological  correspondents  (and  yon  bait 
many,  as  **  Ex-Blacksnuth,"  ^*X  ,'*  Euodi  Evans,  &c.,  &c.)  as  to  the  probable  name  of  this  nunanl 
in  the  subsequent  issue  of  the  "  E.M." 


•A 


of  tbe»e,  held  la  platinum  (I)  or  other  foreepa 
tefon  the  blowpipe  each  thne  for  use.   I 


Box  No.  2.— Transparent  Colourless  Crystalline ;  but  of  no  shape ;  hard. 


I. 


II. 


Powder  in  B  add.    (1.)  Transparent  ice-like  mass  (a),    (1.) 
dowly  dissolving  B.B.    (2,)  Faint  yellow  p.c.  at  first 
from  powder  at  oottom  of  tne  bead  ;  but  green  p.c.  of 
B  add  unchanc^  after.  (I.) 

Powder  +  lime  in  fresh  B  add  B.B.  (1.)  Milky  in  part, 
but  with  lime-borate  balls,  not  decomposed.  (1.) 

m.  Added  CoOB3.    (1.)  Co  borate  dissolved  as  above,  or 

rather  more,  to  purple  suffusion  over  the  bead, 
rv.  Fresh  powder  fused  on  AL  plates,  boiled,  {b)  dried,  and    (1.) 
treated  in  B  add,  containing  a  trace  of  phosphoric  acid. 
(1.)  Undissolved,    transparent,  crystalline  mass.    (2.) 
Two  minutes,  semi-transparent  balla. 

What  mineral  is  this  P 


An   alkaline    aluminous 
(2.)  Trace  of  soda,  but  greater  psit 
of  alkali,  potash. 
Not  much  alumina :  about  15  per 
cent. 

About  10  per  cent.,  or  ratka 
more,  of  potash,  with  trace  of 
soda. 

Large  proportion  of  dlica.  (2.] 
Trace  of  lime ;  here  shown  as  esl- 
cium  phospho- borate  bails. 


Box  No.  3.— Qreyish-white,  Compact,  Amorphous ;  soft. 

I.  Powder  in  B  add.  (1.)  Boundish,  fringed,  white,  opaque  (1.)  Probably  alumina,  with  large  pro- 
fragments,  showing  very  slight  vitreous  solution  in  portion  of  silica,  and  a  little  potnL 
bead ;  green  p.c.  unaltered. 

II.  Added  CoO.    (1.)  Purple  suffunon,  but  only  after  long    (1.)  Not  much  potash. 

treatment  before  the  pyrocone. 
III.  Added  lime  (equal  proportion).    (1.)  MUky,  opaque  bead,    (1.)  Large  proportions  of  alumaasBl 
but  on  vesiculation  (a)  many  white  irregular  fragments  (probably)  of  silica,  not  gludua. 

observed. 

rv.  Powder  in  P  add  {b).     (1.)  Large   transparent  mass    (I.)  Large  proportion  of  dlioa. 
undissolved. 

y.  Added  CoO  to  bead  IV.    (1.)  Bluish  purple.  (1.)  Not  much  alkali. 

What  mineral  is  this  ? 


Box  No.  4.— Flesh- white  LaminsB ;  Amorphous,  Compact ;  hardish  (e). 


I. 


II. 

ni. 


Powder  in  B  add.  (1.)  Violet  p.c  from  powder  at 
bottom  at  first ;  gpreen  p.c.  unaltered  afterwards.  (2.) 
Quantity  of  ^y  opaline  matter  with  caldum-^borate 
balls,  and  semi-transparent  fragments. 

Added  CoO.    (1.)  Much  dissolved  to  purple  suffudon. 

A  fragment  in  platinum  forceps  (!),  mtumesoed  and 
frothed  up  before  the  blowpipe. 


(1.)  Condderable  proportion  of  _ 

(2.)  No  alumina;   much  cooibiMd 
water  and  a  good  deal  of  lime;  lbs 
rest  probably  dlica. 
(1.)  Considerable  proportion  of  potaik 
It  is  imposdble  not  to  perodve  wksi 
mineral  this  is. 


I. 


Box  No.  6.— Semi-transparent  Fragments ;  soft. 

(1.)  Chlorine  or  fluorine. 


proportion 
soda. 


of  alkalL 


(2.) 


Lsip 
Alkil 


Powder  in  Boric  add.     (1.)  Great  effervescence,  with 
s^nff  choking  smell.    (2.)  Fragments  at  first,  out  all 
rapidly  dissolved  to  a  dear  bead.     (3.)   Qreen  p.c. 
totally  yellowed. 
II.  Added  CoO.    (1.)  Bapidly  dissolved  to  blue  bead. 
III.  Added  lime.    (1.)  Enamel,  milk-white,  opaque. 
IV.  Look  up  orig.  powder  on  B  add  bead  made  on  copper 
wire.     (1.)   No  bluing  of  the  brilliant   green  pyro- 
chrome. 
V.  Crushed  bead  of  IV.  with  fresh  powder,  and  boiled  it  in    (1.)  Condderable  proportioii  of  fioflBMk 
a  glass  bulb  (!).    (1.)  Neck  of  the  bulb  much  attacked. 

It  is  quite  evident  what  mineral  this  must  be. 


1.)  25  per  oent.  alkali. 

1.)  Large  proportion  of  alumina. 

,1.)  No  chlorine. 


the  iime  thoBjundnodd  for  phosphoiio 


Notei.^a,  "  Vedculation,  or  blowing  the  small 
bead  into  a  large  vesicle  or  bladder  about  70  times 
the  dze  of  the  bead,  as  a  glass-blower  would 
(devised  by  me  in  1867),  is  thus  performed.  The 
operator  must  have  a  spare  mouth -blowpipe,  from 
v^(^  the  nozzle  has  been  removed,  ready  at  his 
right  hand ;  the  bead,  with  contents,  is  taken  red- 
hot  from  the  p^^rocone  by  the  left  hand,  and  a 
moderate  but  rapid  blast  sent  through  the  platinum 
wire  ring  from  the  jet  before  it  cools."  (In  the 
**  Easy  Lessons,"  &c.,  which  appeared  in  a  recent 
volume,  a  picture  of  a  '*  vedde  "  is  given.) 

b.  To  make  a  bead  of  phosphoric  add  (for  which 
a  separate  wire  should  be  kept,  as  the  least  trace  of 
it  very  much  adulterates  boric  add,  rendering  the 
bead  opalescent),  a  little  of  the  crystalline  powder 
which  collects  on  the  sticks  should  be  laid  upon  the 
agate  slab,  a  very  small  portion  taken  up  on  the 
r^-hot  ring  as  before,  and  held  about  an  inch  from 
the  point  of  the  pyrocone,  until  suffident  has  melted 
on  the  ring  to  form  the  nudeus  of  a  bead,  which 
may  then  be  plunged  hot  into  the  i>owder,  and 
fused  at  point  of  the  pyrocone  without  fear  of  its 
dropping.  This  is  necessary  from  the  quantity  of 
water  contained,  which  renders  the  bead  very  fluid 
until  properly  formed.  Clean  Al.  plate  should  be 
underneath,  and  the  fluid  P  add  (which  rapidly 
cools  there)  taken  up  a^in  with  a  clean  penknife 
and  replaced  upon  the  ring. 

c.  This  "  test "  is  made  by  scraping  the  mineral 
with  a  penknife,  and  obs^ving  if  the  powder 
Bounds  "  gritty ''  or  soft  between  the  agates  in 
grinding.  It  only  requires  to  be  of  the  roughest 
desoription,  not  as  a  guide  to  the  analysis,  but  to 
the  naming  thft  inmocil  iStacwax^ 


Bemarks.—a.  The  ringed  wire,  fixed  in  thepliB% 
is  held  for  a  moment  at  the  point  of  the  blue  pyw 
cone,  where  it  instantly  beoomee  red  hot  The  kil 
ring  is  then  dipped  in  a  little  pile  of  borio  add  oi 
one  of  the  (quite  dean)  agate  alabs ;  a  quanti^ 
the  flakes  of  borio  add  adnere  to  the  hot  rim^  ssi 
are  fused  at  Uie  point  of  the  pyroeone.  Ais  ii 
repeated  until  a  transparent  bead,  free  from  sir- 
bubbles,  is  produced.  A  small  fragment  of  tie 
mineral  is  then  plaoed  on  an  agate  between  As 
jaws  of  the  forceps  (6)  and  roughly  crashed.  Tbi 
coarse  powder  is  then  ground  to  fine  dust  betwsa 
the  agates,  and  a  very  small  portion  taken  up  sit 
time,  on  one  dde  of  the  hot  bead.  Theresdid 
treatment  of  this  side  at  the  point  of  the  Uue  p|i^ 
cone  is  then  examined  through  the  lens. 

b.  Presence  of  sulphur  oonfirmed  by  treating  ft* 
powder  mixed  with  potash  on  chazooal  before  tie 
blowpipe  (B.B.),  and  pladng  the  mass  on  wSnm 
with  a  drop  of  water,  when  a  black  stem  is  1^  oa 
the  silver.  A  small  proportion  of  anlphur  leaissa 
brown  stain. 

c.  If  there  were  any  oondderable  pioportion  d 
silica  here  the  fragments  would  ha^e  jriMftd  tdgm^ 
and  not  be  in  rounded  meises  a  formation  ehaafr' 
teristic  of  sJumina  or  glueina  only.  Of  these  tvob 
alumina  decompoees  oaldnm  borate  (oontaiaed  tai^ 
parent  balls  formed  by  lime  added  BJB.),and  gli 
does  not.  <6i]ioaorzirooniaaIone^oKwitfaaveiy 
proportion  of  alumina,  f  onns  Izngnlar  tnasf 
fragments  with  sharp  edgse  or  ■fUEea.  wnlsss  thsn 
is  a  considerable  pcoportioa  of  aUfeaU  present,  wba 
these  edges  are  dissolved  in  proportion  totbs  iMiiwt 
of  alkalTpreient.  Thepr eemoe  <t  nlaiga  nunuiliM 
of  alumina  may  be  nonflr— d  b|f  pntttsf  ndHt" 


raiSUBH  lUOHAinO  AND  WOULD  Of  BCISNGX:  Ho.  1,098 


BNflUSH  MBOHAiaO  AND  WORLD  OF  BOIBNGB:  No.  1,0S$. 


Mil  100  X    IMlt.  pw  miDHti,  wd  Uu 
mwtaiM- 

— Horaa-Powar  «f  Smtla*.  —  H.-P 


•er  nlDDta  doM  144ri>.  ft.-Ib.  of  w<nk 
1+p,-  Mb. 

nob.  ft.  doM  (144  K  GO  -)T,200  ft.-lb. 
00        „  720.000; 

h  mqnind  hona-powet  of  ooglDs  >■  ^ 
nwr.-A.  B.  C. 

— SoTkplnff  Katftl  SoTboos. — 3hal- 
'duhop  AppliuoOT,"  pnbliihad  by  Long. 
give  fOa  ths  iiif(nttfttiOQ  raqiuied ;  oi 
more  eUbonte  book,  ot  wbioh  Pni. 
•  knUior.     Tb«  lattac  ii.  npoD  ibt 


ptios  of   wbat  yon  mat.— Fsed.  A. 

-Thymol.— I  tluuik  Hr.  Gny  for  hli 
:  I  WM  Dot  amn  balocs  tb>t  thers  wen 
iu.  I  hava  tiiad  ths  plui  be  tosniBti— 
i  wum  watat  to  mn  alooholia 


[•  be  giTM.  but  it  ii  in  tbe  form  of  _ 
Mnnt  djiUL     CMutia  nda  will  dii- 
ibont  tepatBtiao  afterwud*  :  bnt  wonM 
r  iti  uk^Mptlo  proptitiea  F— IfoTics. 
— Xldaral  Watar.— Thii  omit  ii  not 

definite.  Doee  "M.  W."  meuUut  bt 
trie  add  in  the  pnpantioa  of  the  ^rnn 
I  wkteii  ?    If  10,  13«old,  ntboi  of  t£i 

Wttar*:    How    to   Haka   Thgin,"    ii 

taTooi  of  aoatie  aa  agalnit  dttla  mi 
Ida ;  and  I  leallj  do  not  ne  what  objm- 
M  niged  agaiiut  lie  ma,  II  pore,  thai 

tall  cquallj  agaiut  oainB  Tinagur,  anj 
tribe  of  aanoei  and  nliihea,  at  table.  II, 
e  ii  allndiDB  to  tha  prodaotioD  of  C0| 
■h»  eaia  would  b«  tomewhat  different. 

W.    SiixuT,    119,    Uandrntar-nNid, 

-ObaerTAtory  Soma.— A  dome  ii  i 
Mar  to  deal  with  in  a  mannai  that  ii  tOii- 
'ij  waf .  Enowfog  b;  the  eiperienaa  of 
t  lino  u  a  moat  nnaatUfaotoiT  material, 
band  at  makuig  a  dome  wlu  iheeta  (d 
ittjn.  Thiiwwfaibettarthaniine:  it 
irorked,  tbe  jointa  wen  oL  aoldared,  and 


ad  at  a  time,  the  ri^tenrrabeina  fonnd 

wood  template,  or  nther  a  lenea  on  a 
dome,  wbioh  waa  bnilt  MnM  yean  ago, 
w,  and  ii  in  ant>otaBa  oondltiMl.  But 
wai  too  mneh  on  it.    Sntneqaentlj, 

anotbei  one.  I  tried  an  eutitelT  diffennt 
1  from  the  bnta  of  one  of  tse  aavage 

the  oeatre  waa  a  dtcnlar  plata  of  iron 
■eoarreot  thedoms;  totbiewaa  riveted 
a  of  T-itOD,  the  lighteat  I  oonld  get,  ths 

ant  away  where  they  were  riTeted  to 
T  «ei)tn  ;  two  eiieolH  ring  ribe  tied  these 

Onr    all  waa    sbetehad  eaoTaa  well 

uidont.    The  

tnrthei  redi 


top  lo  b«  open,  pnt  In,  aay,  a  lot  of  politaai  and 
water.  By  tni^  Iha  handle  ^  wonld  be 
•crabbed ud  moved  briikly  about;  water ahonld 
be  arnugad  to  flow  in  and  out  by  an  overflow.    A 

a  door  with  a  Joint  made  with  a  rubber  waahm 
a  bar  would  give  a  qnlok  way  of  emptying  out 
the  waited  Tegetablea.— umoTi,. 


amalL  The  form  of 
lamp  I  ahonld  use  for  It  woold  be  that  ot  a  siphon 
form,  t  IhouU  make  it  In  oae  of  aaveial  way*. 
One  would  b«  a  tmall  reservoir  or  wisk  box,  or 
fumaoe,  Slin.  diameter,  lio.  deep.  Id  this  I  ahonld 
fit  eight  wiok  tubes,  each  mads  frooi  jia.  bna 
tube,  five  of  Ihsm  in  a  oirde  doee  to  the  edi(e  of 
fumaoe  box,  the  other  three  as  an  inner  oirde. 
From  this  box  is  a  tube,  aay,  }iD.  diuneter,  to  a 
■pirit  reservoir  a  few  indies  away ;  and  with  the 
fiD.  tube  arranged  to  earry  a  liphon  wiok,  the  feed 
will  be  steady  and  oonstant,  and  as  littla  imell  will 
reeult  as  mn  be.  Bee  that  the  air  admission  to  the 
firebox  past  tbe  lamp  ii  ampla,  as  incomplete 
oombnatlbn  is  the  moat  fmitful  sonroe  o(  small 
posdbla.— Inviou. 

[6SSSI.J— StaooUnr  OoU.— If  your  oofl  gives 
no  nanlt*  whatever  with  a  pint  Bnnsan  oonnested 
to  it,  there  must  be  a  serious  dafeot  aomawbare, 
whiafa  tbe  addition  of  an  «xtK  oell  would  not 
nmedy.  It  would  be  dUBcuIt  t«  aay  whan  tha 
dafeot  really  is,  aa  many  oonditiona  mult  Im  fnl- 
flUad  in  Older  to  ^oduM  a  raoeeaiful  ooIL  Ton 
do  not  mention  tha  sixa  ot  the  seoondary  wire,  dot 
the  manner  In  which  the  oanneetiaQS  have  been 
made.  Can  last  WMk'i  repliee  to  66S72  not  help 
you  F— BoBUOL. 

J668e&.1'~OntUar  Wnrda  ot  Keya.-"  Agri- 
tor  "  sbonld  try  a  droular  saw.  I  anooeededTtn 
well  with  one  about  4in.  In  diameter,  it  out  through 
iof  anincheasQ;.— G.L. 

JB6899.]— Boiler.- To  ■' lanou.."- Tour  boflar 
1  drive  the  Stic,  by  Sin.  engine;  but  tha  heating 
luifaoe  is  none  too  large,  so  that  yon  must  not 
eipeat  to  run  at  mndi  spaed.  I  am  •n^adng  that 
tha  boQar  Is  a  plain  cylinder  with  egg  ends  ;  bnt 
do  not  earn  more  than  201b.  to  tha  square  Indi. 
rilldepen^  —  "■  —  "  >- » — ■•  — - — v-m.— 


Tbe  ooeffloient  ot  the  middle  term  is 


Uueh  will£ 
isfull  B 


md  on  how  it  Is  find,  as  to  whether 

is  got  out  ot  it.    For  snob  a  small 

boiler  I  should  fU  it  In  briokwork ;  the  fire  earried 
as  is  usual  with  axtcnally-flfed  boOaia.  Then  oany 
a  straight  flaah  fine  to  the  obimner.  To  lead-ln 
the  water  yon  may  use  a  pump  on  the  engine,  ot  a 
modifioatlan  of  tha  feeder  1  sent  a  sketch  of  to  the 
"E.  H."soms  time  siuoe.    ~  -    -  ..' 

advise  fitting  a  stay  to  this  b(  . .  :  _  . 

with  an  axttm deep  nut  and  «  '  i-  '     . 

draw  up  with.     I  wQl,  It  yo,  -      ■,.-- 


the  ^ddle  tann  Ii  deariy  that  term  iriiUi  eaabhu 
j»".    Expanding,  we  aea  **— *  "~  — "-■ — '  -• 

|4«-ris— 


4n.(4» 

-n 

{ 

»-r  +  n 

P" 

itr.2»,aod 

we 

get  oodBetoDt  of  middle  twin 
) <2«  +  l> 

4a(4»-:) 

■  n 

.  +  I).2» 

.(Sh-I).. 

.S91 

C4n-1)... 

GS 

lL2jy' 
.2- (2" 

C2n-1).. 

.211 

lin)* 

— G.  F.  P. 
[56904.1 -Problem  la  Algebra.— (r  +  a)*-  - 


in  4n  -1  1    tn-2 4n - 

!«+l| 

_     *■(*„  _  1) 321 

_«.2"(4--l)(2«-l)(4„-3). 

...2311 

— 0.  p.  w, 

[66S0T.1— Blaotro-KavnatlaiB.— How  to  pn- 
dnae  a  ohai^  supply  of  eleotrim^  to  laed  an  eleelio- 
magnet  Uflang  nom  one  to  two  tons,  ia  a  prableaa 
whidi  baa  yet  to  be  eolved.    Eleetro-magueta  «f 


,  ot  tbe  bniinesaie  anothergnea* 

tlon.  The  aimplaat  aonree  of  nxpplj  would,  of 
oourae,  ba  tha  battery ;  but  meaning,  as  it  dae«,aM 
dissolving  of  ainc  in  aeU,  It  would  be  a  moat  •■- 
p«ari*e  one.  Laaving  ont  altogether  the  ooatof 
the  add,  ths  Bine,  wbioh  is  the  very  fnd  ci  Oa 


battery,  ooita  more  than  20  times  al , 

beaidn  being  a  lar  worse  loal.- BobadiL 

[6690B.]— Oalorlo  BnslAa.- 1  oonld  not  helo 
you  nnlasa  I  had  far  mora  nartlculan,  and  also  I 
should  want  to  see  a  general  Aetcb  to  eoabla  n>« 
, ,. .,...  -.  "     ....  ■^■- *.  ,^ratte 


tor  yoni  boHtc,  it  you  think  it  needful.- ItrvioiA. 

[66900.]— Ooat  of  Iiooomotlve.- Eleven  yean 
ago  ooit  ot  looomotiva  and  teodai  did  average 
£'Z,60a  to  £3,000  ;  but  prioes  have  gone  down,  and 
we  take  tha  average  now  aa  £2,200  to  £2,700. — 


nee  thns  formed  by  the 
by  the  nse  ot  light  rodi 
I  of  tha  roof,  Oa  inner 


le  wpeaniMe  is  very  good,  sj 
anoh  as  a  metal  dome  is  sure 


naide  the  ribs  give  it  a  satiifaotory  look 
rba  revolving  top  is  eanied  on  three 
,  and  revolvee  with  the  greatest  ease.— 

-Portrait  Photoxraphr.- 1  itrongly 
it  yon  are  labouriog  under  a  alight 
threipeet  to  yooT  photos.  TbenegativeB 
r-axposed,  but  under-exposed.  Do  you 
lil  all  right  f  If  not,  this  is  catbunty 
Periiaps  yon  don' t  pnt  enough  pyro  aoln- 
developer.  IW  exposlDg  then  much 
Dot  qoicker.  If  th<^  were  fogged  you 
jet  sharp  n^aUves,  but  there  Would  be 
sieovar  all  tha  objaeta,  and  no  sharp 
I  lights  and  shadss.  In  this  ease  you 
ve^  likely,  get  the  white  appearanoa  at 
Fntyour  platsa  in  ths  oven  for  a  few 
uneliinas  this  vastly  improves  tbam  when 
w<ak  weU.  Do  not  over- develop  tfaem: 
>ar  mistake  wUdi  would  causa  the  mis- 
idsscribe.— B.  A.  B.  Bmnmrr,  Vicarage, 

-Potkto    OlMUlnK.— A   simple   pl 

• 1  a  watertight  wood  box;  in 

a  by  handle  oi '  ■ '       "    " 


l£e902.]— Blaotrio  UcltUac  «n  Tratna.— 
The  Obingford  line  trains  are  still  lighted  by  the 
method  mentioned,  and  have  bean  lor  some  time. 
I  hear  that  ths  oompany  are  gfilcig  to  extend  Ita 
use  to  the  other  lines.  TheextmoUan  ol  theUtOM 
at  the  termini  would  hardly  be  noticeable,  as  the 


[66904  .]~Problam   In  Algebra.- In  the  ex- 
pauslon  ot   [z  -f  a}  4>,  ths  number  of  terms  will  be 

in  +  1,  and  the  middle  term  will  be  the  (Zn  +  l)th. 
Hence  the  ao-efB.dent  of  the  middle  term  will  be 
4.1  (41.  ~  l)(4w-2) 4n-(2a+  1)  +  2 


12a.... 

4a  (4>>  -  1)  (4»  -  2 

2b  +  1  -  1 
2fi  +  1 

Multiplying  tbU  above  and  below  by    j  2n, 
have: 

4n(4n-l)(4B  -  2) Sn  +  1 

|2fl 

1/3.. 

■=:1S 

|2n 
=    (1367.... 

. .  .4n  - 

1)(2468 

.4»> 

=    (13S7... 

-  I)  i'-{l2  3  4.... 

.2a) 

-    a*"  (136  7 

IJta 

la. 

,Jn      \_ 
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[66904.] -Problem  In  Algebra,  — I  think 
"Bonaeu"  wUl  And  the  loUowtng  Sk  oamahK^n- 
iioDof  hii  UTifritifTii ' — In  axpauioiL  ot  (.n  ^  a"^" 


rnle,  a  good  paokiug  at  all  for  glaads  ot  parti  in 
motion.  Bat  I  can  show  "Bomao"  how  to  get 
over  that.  Hot-air  engine*  are  not  eo  lueoeastnl  aa 
thay  ahonld  be,  and,  at  tbe  bast,  are  not  op  to  « 
■team-engine,  as  a  rule.  The  feed,  instead  ol^bsfag 
as,  say,  1  to  470,  is  something  like  to  1  to  3  only, 
so  that  ths  margin  ia  but  HnaU.— Isvrou. 

[66910.]— Flune.— Tha  reason  why  the  oaAoa 
Id  a  luDilnous  flame  is  not  all  eonsumed,  but  ha- 
oomss  luminous,  ia  that  there  il  not  a  suffl 
inpply  of  oxygen  to  oombine  with  it.    Bnt  Ii 

Buneen,    or   atmospheric  burlier^    an    addit „ 

amoimt  is  supplied  throogh  the  ait-boles,  and  tha 
oarbon  is  therefore   eonsnmed .— Faa^  FasBTW 

AXJUVlfT. 

[66910.]  — Fluna.  — Tha  explanation  of  tka 
B  unsen  burner  is  that  the  air  mixes  with  the  gal  •■ 
It  asoandstbetubetbmngblheholMatthebMton. 
As  the  air  oontalns  oxygen,  the  earbon,  which  would 
naturally  be  in  a  state  ot  inosndeeoence,  is  all  bunt 
ap  instead.  The  followlof;  takes  phuw  :  the  C  oow 
having  enough  O  to  oombone  with :  0  -)-  O)  ■-  00). 
AH  luminous  flaaas*  —"**■""  partiolss  of  unburnt 
oarbon  exoept  that  ot  C3,  in  Ditrio  oxide,  in  iriliidi 
there  an  no  partialBa,  though  it  la  a  luminous 
flame.— R.  A.  B.  BEmsTT,  Tioarage,  Frame. 

[66910.] -Slame. —Tha  aatiouof  anatmospbetle 
gas  burner  is  to  bom  up  the  carbon  ot  the  gas 
quicker  than  in  an  ordinary  burner.  In  both  oasaa 
water  (OEi)  uid  oarbon  (CO,]  are  formed,  bnt  in 
the  latter  case  (i.e.,  ordinar;  burner)  ths  oarbosi] 
by  means  ot  the  heat  given  out  by  oombustioD  of 
ue  hydrogen,  ia  flrat  raised  to  a  white  heat  and 
then  oimsnmed  ;  whereas,  with  tha  Bouaen  hnrner, 
there  betng  each  a  great  supply  of  oxygen,  the 
oarbon  is  oontumed  before  it  can  become  inoan- 
deeoeut— A.  B.  0. 

[66911.1— Writing  on  Qlaaa.- OrmdUmpblaak 
with  irumwater  and  eome  common  salt,  draw  the 
_  with  a  pen  or  hair  psndl,  or  use  a  crayon 
f<B'  the  poiposa.— G.  L. 

[56911.]— Wrttlsg  on  aiaaa.— Ton  oould  do  It 
with  a  strong  solution  ot  hydrofluosilldo  add  and  a 

quillpaa.    Hindyi      "  ■"    ■   "  ^ 

Viosiage,  Froma. 
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n  tlie  aboTe  thai  wiU  lielp  aa  amateur,  will  be 
ly  ceorlTed  by— Oabbous. 

)— ICanuikotxire  of  Alnmlnl  tun..— Will 
nr  ebemieal  oorroipoodenta,  kindly  mt  in  a  few 
hat  prooeM  ie  now  oaed  for  making  alnminiam  T 
1  attjl  oied  in  the  manof aotore,  and  from  what 
d  of  aluminiam  is  the  metal  obtained?— Ex- 
c  OmMsa. 

]— Hat  LinlnflT.— I  haye  a  bat,  the  leather 
which  etaina  my  forehead  a  bxllliant  yellow, 
f  when  I  get  warm.  The  hat  ii  of  good  quality, 
a  good  pnee.  Can  anyone  toll  me  how  I  can 
the  iitain  ooming  off,  by  doing  someUxing  to  the 
— Bapfaost. 

]— Dynamo.— To  Ma.  Bottows  oa  *'W.  H.  E.'> 
re  a  dynamo,  of  which  the  following  are 
ire  :— Upright  fleld-megneti,  eores  for  wmding 
,  8^.  by  4^ia.  by  lln.  ;  pole  pieces  are  6iin. 
ly  Sin  ;  und  each  covers  ( the  circle  of  armature, 
ftture  is  an  iron  drum,  6in.  long,  by  2iin.  diameter 
metal  is  ^in.  thick.  The  curre  m  magnet  poles, 
iameter,  so  there  is  ^in.  »i>ace  between  armature 
d  magnets  for  wire.  1  purpose  winding  it  similar 
ns  armature,  that  is  longitudiaal  ooils,  enveluping 
a,  and  connected  to  a  number  of  segmeato  on 
itor.  Will  yon  please  tell  me  the  number  of 
I,  size  of  wire,  or  how  many  fine  wires  in 
will  beat  suit  Uie  armature  for  low  retirtanoe, 
e  decided  to  make  it  a  shunt  maobine  ?  Also 
e  wire  for  the  ma{rnets,  of  which  I  think  I  can 
on  each  limb !  I  should  like  the  E.M.F.  to  reach 
— CASxroaTU. 


.J  -  To  "  P. B.  A. 8." -  Will  •'  F. R.  A.  8.' 
;iTe  the  variation  at  the  present  time,  of  the 
c  meridian,  from  true  north  at  a  place  in  East 
re,  latitude,  B3^  66'  68"  N. ;  longitude,  O"*  2l'  17  , 
Alfo  the  variation  at  the  same  place  four  years 

raSKTOATK. 

L]- Boraclo  Aoid.— What  would  be  the  best 
bn    to    use    to    prevent   jam    fermenting  ?— 

• 

(.]— Boiler  (iuery.— Will  any  kind  reader  in- 
iwh  At  thickness  of  brassior  copper  sheet  is  required 
3del  steam  boiler  12in.  long,  6m.  diameter, riveted 
1  a  working  pressure  of  8  4b.  per  square  inch  ? 
liler  to  be  horisonta],  with  a  firebox  oval,  6in. 
iby  Un.  wide,  by  4in.  deep  ;  and  what  thickness 
I  for  firebox  ?  There  will  be  tubes  continued  to 
.    Is  the  pressure  equal  all  over  the  boiler  ?— A. 

.1— Photography.— I  possess  one  of  the  Lan- 
ICerveillfeUX  i  photo  apparatus,  and  I  shall  be 
ioy  kind  reader  will  asklst  me  by  answering  the 
S  questions  !  1st,  Can  I  take  negatives  from  a 
m  with  it  as  well  as  the  dry  plate  ?— if  so,  please 
t  axe  the  chemicals  used  tor  it,  and  how  they  are 
Xhe  reason  I  ask  this  is,  because  I  find  the  dry 
fcke  so  long  to  develop  and  fix,  and  the  negatives 
ibow  up  so  nice  ss  those  the  street  photographers 
My  get  them  out  in  a  short  time,  and  can  be  seen 
ilesxer.  I  presiuie  good  copies  can  be  taken 
BB.— A. 

1-1— Steam— The  pressure  of  steam  in  a  boiler  is 
the  gauge  7  What  will  be  the  sensible'tempera- 
jd  the  relative  volume  T  Show  how  you  get 
BMiature  from  pressure.  A  locomotive  with 
^ving  wheels  6fc.  diameter  and  two  cjlindets. 
^neter  by  SOin.  stroke,  is  worked  at  a  pressure  of 
W  square  inch ;  how  many  tons  could  be  drawn 

•  %  level  road  at  86  miles  per  hour  I— Faao  A. 
m, 

'•]--Ball  BearlnflTfl.— A  slight  accident  to  my 
oeenrnng  a  few  days  since,  obliged  me  to  take 
ODcn  the  bearings,  made  by  one  of  the  leading 
Ukls  oountry,  when  I  was  verv  much  surprised 
>Be  of  the  baUs  completely  crushed  to  small  bitp, 
I  itmainder  worn  down  to  half-sixe.  A  friend, 
A  eUlled  mechanic,  told  me  that  the  balls,  which 
^ia  use  for  two  years,  were  not  steel  as  generally 
Jlf  but  only  good  quality  iron  well  case-hardened. 
Hy  filed  them  upon  trial.     I  write  this  in  the 

*  of  all  cyclists,  and  shall  be  glad  to  see  a  reply 
■ateone  who  is  not  a  manufacturer.  I  am  simply 
teste  when  I  say  that  all  the  builders  of  bicycles 
i«|iles  say  that  all  balls  are  best  cast  steeL— 
Mn  Hal'd  Ulli. 

[^ — Mloroaoopioal*— I  have  on  eye  of  a  beetle 
tdf to  show  multiplied  images.  What  power  must 
lad  how  arrange  the  microscope  and  appsratus,  to 
Acss  multiplied  images  ?  At  preseat  I  can  only 
ihessgonal  facete  of  any  particular— £tk. 

V.]—Caatinffa.— Having  had  serious  trouble 
nr  osstmgs,  l  should  be  glad  if  any  of  your  readers 
nggest  the  cause.  Most  of  our  work  is  Ught,  and 
be  tamed  and  shaped  all  over  ;  consequently,  if 
la,  has  to  be  thrown  away.  When  the  eastings 
Ml  trimming  shop  they  show  marks  like  dirt  fir 
ske  (mostly  in  the  top  of  the  casting)  which,  when 
or  shaped,  go  into  small  holes  about  the  size  of 
[f  any  of  your  readers  could  suggest  a  cause  no 
eore  ootdd  be  fotmd.— Foundry. 

).]— Blparlan  Bights.— I  have  a  boat  12ft 
bich  I  wuh  to  use  on  the  river  Ouse  (which  is  nut 
aide  river).  Owing  to  disturbances  by  people 
I,  and  threate  of  prosecution  for  trespass,  I  wrote 
Bipcncer,  who  oims  land  on  one  bank,  and  the 
Da  his  secretary  was  that  I  might  go— he  could 
Bbjeetiun ;  but  about  a  week  aftc^,  I  received 
r  letter  to  say  that  as  one  of  the  tenante  objected 
I  OB  the  river,  he  must  say  no.  Now  what  i  wish 
r  le.  can  I  be  legally  stopped  from  boatmg,  if  I 
the  middle  of  the  liver,  and  only  land  where  1 
Kwm  ID  til  do  1  Your  kind  advice  in  this  matter 
atiyeblige-aj.lt. 

1 . 3 — ^Btmtiny  — Tb  the  espeiience  of  our  readers, 
«■•  Mca  eay  iavntton  or  eoetiivance  for  pro- 
agaaUboeiy  altlM*  by  peddle  wheels  or  seiew, 
rf|p»  — HMT  Id  Ike  Mgflib  dther  by  l^et  or 


boat  capable  of  carrying  say  one  or  not  more  than  two 
persons,  and  by  which  they  oould  travel  easier  and 
quicker  than  wsikin^c  or  rowing,  and  without  the  bother 
or  waste  of  time  aa  in  a  steam  ysdit.  It  would*  of 
course,  be  no  use  unless  one  person  oould  manage  it,  end 
unless  it  was  much  quicker  and  easier  than  walking  or 
rowing.  Perhaps  some  of  our  readers  could  assist  me. — 
Aqua. 

[6696S.1— Legral  Telephone  Query.— Apetson,A., 
possesses  a  telephone  with  transmitters  all  complete, 
connected  between  his  works  and  office,  but  at  the  present 
time  out  of  repair.  Cin  a  person,  B.,  a  working  elec- 
trician, supply  the  man  with  wire,  cells,  or  any- 
thing that  may  be  required  to  place  same  in  working 
order  without  infringUig  on  any  patent  t  When  A.  hs^d 
the  instrumente  fixed  by  a  telephone  company,  he 
purchased  the  same,  and  paid  the  Royidty,  so  th^ntthey 
would  be  his  own— he  bought  straight  off .  Having  done 
so,  he  hss  to  repair  them  at  his  own  cost.  An  early 
answer  will  greatly  oblige  two  old  readers  of  this  journal. 
— Tblkphomb  Jack. 

[66968. ]-Bnffine  Plywheel.— To  "  J.  H."- 1  sbtli 
be  much  obliged  if  you  will  give  me  dimensions  of  fiy- 
wheel  for  a  horisontel  engine,  cylinder  4io.,  stroke  6iii., 
deigned  to  run  about  360  rev*,  per  minute,  pressuie  in 
boiler  791b .  steam  porta  Sin.  Dy  6-16in.,  diaouter  of 
crankshaft  IJin.  ?— K.  N. 

[66964. 1 -Steam  Blowinff  PngriAe.— ^ill  some 
kind  reader  of  the  **  EM.*'  lav*  ur  me  with  a  description 
of  a  steam-engine  as  used  for  blowing  air  in  the  Weldon 
manganese  mud  process  ?  Also,  what  it  the  advantege 
of  having  one  which  condenses  her  exhaust  steam,  as 
aga'UMtone  whose  exhaust  escapee,  and  which  ia  the 
bviit  book  to  purchase  for  information  abjut  steam- 
engines,  pumps,  &c  ,  and  oblige  a— Cukxibt. 

(66966. 1— Blaetingr  Powder.  —  Will  any  corre- 
spondent kindly  tell  me  what  the  cxploeive  force  of 
blasting  powder,  such  aa  is  used  in  coal  and  other  mines, 
is  equal  to  ?  Say  what  pressure  per  square  inch  per 
otmce  (or  any  given  weight  of  powder),  is  exerted  at  the 
moment  of  explosion  I'-EsQUisBa. 

[66966.]— ATiatralia-—WUl  someone  who  has  been  to 
Australia  by  the  Ckpe  at  this  time  of  year,  kindly  inform 
what  I  had  better  take  in  the  way  of  outfit,  for  the 
voyage,  there  and  back  in  a  itailing  ship  ?  I  have  been 
told  regatta  ^hirta  are  the  best  shirte,  what  should  they 
be  made  of  f  Are  duo  (canva»)  »uits  worn  by  passengers  T 
Any  advice  will  be  thankfully  received.  Flease  mention 
idea  of  quantity.— A  Sick  Mxchasic. 

(66967.]- Deafhees  —Will  any  medical  reader  of  the 
"  E.  M."  kindly  give  m«t  his  sdviceon  the  following  case  t 
A  polypus  haa  been  in  my  right  ear  for  ten  years,  and  was 
t  xtracted  about  seven  years  ago,  by  a  locsd  doctor.  Since 
then  it  kas  not  materially  improved,  asd  I  cannot  hear 
with  it  half  so  well  aa  the  other,  although  I  hear  a  great 
desl  better  with  it  sometimes,  when  the  wax  dries  a 
little.  Ihere  is  a  slight  discharge  of  humour  coming 
from  it  now,  especially  when  I  catch  cold.  I  have  been 
with  two  doctors  to  examine  it,  and  they  say  there  is  a 
small  hole  in  the  drum.  I  have  heard  of  fa'se  or  atti- 
fldal  drums,  will  one  of  these  do  me  any  good  1— if  so,  shall 
beglad  to  know  what  they  cost,  and  if  it  is  necessary  to 
undergo  an  operation  to  fit  it  in  T  I  shall  be  glad  if  any 
one  using  it,  will  give  his  experience  of  it.  My  age  is  S6 
years.  l  shall  feel  deeply  obliged  to  any  who  will  give 
advice  on  the  query.— 101.0. 

(66968.1  —  Chlorophyll.  —  How  is  chlorophyll 
extracted  from  vege  cable  substAnoesT  What  is  ite 
chemical  composition '/  Has  it  ever  been  produced 
synthetically  t  The  names  of  anv  treatises  or  books 
bearing  on  the  subject  will  much  oblige.— Botanist. 

[66969.J— H7<i'&nlio  Bam.— I  have  one  of  these 
machines,  throtigh  which  a  large  quantity  of  water  is 
supposed  to  pass,  and  a  small  quantity  of  the  sime  water 
to  be  forced  to  a  considerable  height.  It  has  t«o  large 
valves,  whose  normal  position  in  open.  I  understand  the 
principle  of  the  action  to  be,  that  when  a  quantity  of 
water  from  a  givtn  head  is  passed  through  the  machine, 
the  sudden  closing  of  these  valves  causes  a  momentary 
excessive  pressure  in  the  machine,  due  to  the  momentum 
of  the  falling  inlet  water,  and  that  this  is  utilised  to 
force  a  small  quantity  of  the  water  up  a  pipe  to  a  con- 
siderable height.  What  I  want  to  know  u,  why  these 
two  large  valves  do  not  remain  permanently  closed  after 
the  first  rush  of  water  ?  In  the  machine  I  have,  there  is 
nothing  but  the  weight  of  the  valve  itself  that  tends  to 
reopen  it  when  once  doeed,  and  I  cannot  see  that  if  the 
valve  be  light  enough  to  be  overcome  by  a  small  head  of 
water,  it  will  not  be  too  light  to  reopen  automatically 
under  a  larger  head.  If  any  corresrondent  who  is  better 
acquainted  with  these  things  than  I  am,  will  kindly 
enlighten  me,  I  shall  feel  much  obliged.  I  know  the 
general  principles  of  the  machine,  but  want  to  know  if 
the  weight  of  tha  valve  must  vary  according  tj  the  head 
of  water  at  which  it  is  required  to  work.— A  Mbltino 

MiCHAMIC. 

(66970.1- To  Mr.  Bottone.— I  am  making  a  small 
dynamo  from  caatiogs,  which  I  was  told  by  maker  were 
80  candle-power.  It  has  61b.  of  92  wire  on  F.M.,  and  ^Ib. 
on  lammated  armature.  Will  you  tell  he  required  speed 
to  drive  it,  to  obt  lin  ite  full  power  ?  Also  would  the 
current  be  dangeri)us  if  it  was  sent  through  human  body  f 
What  is  the  number  of  volte  it  is  likely  to  work  at  ':—l\ 
E.  Yatbs. 

(66971.1-  Ineeote  in  Teleeoope.— Can  any  one  of 
the  numerous  readers  ot  the  ^E.  M."  recommend  a  reuiedy 
to  prevent  earwigs  and  other  insecta — ^but  (specially 
enrwigs — from  getting  into  the  clockwoik,  and  uther 
p  irta  of  an  equatorial  refractor,  moun  ed  on  an  irun  pillar 
Htand  I  Felt  haturated  with  crude  carbalic  acid,  and 
placed  round  the  foot  of  pedestal,  has  been  recommended, 
but  its  staining  qualities  snd  odour  render  it  very 
objectionable.  Kesting's  insect  powder  has  been  tried, 
but  it  seems  to  have  no  effect  on  earwigs.- L.  M. 

L66979.1  -Watohwork.-8eeingin  last  week's  ".E.M." 
that  **  C.  A.  W."  kindly  offers  to  give  in(ormiiti<  n  in  the 
way  of  watch  Jobbing  and  finishing,  perhapit  he  would  l»e 
10  good  M  to  help  me  a  little  in  the  matter  of  steel  polish- 
lag.  Tho'I  have  been  six  years  ia  thetnde,  I  h»ve  never 
to  na  agaiast  anyone  who  oould  do  this 


not  a  very  old  reader  of  the  '*  E.  M  ,"  but  have  never 
seen  anything  on  this  subject.  If  *'  C.  A.  W."  will  kindly 
step  in,  he  will,  I  believe,  oblige  a  good  nunber  off 
readers,  and  oertainly— Escapkmbvt. 

[66978.1— Dynamo. -To  Ma.  Bottovb  oa  "  W.  H.  B." 
—I  have  made  a  dynamo  ssme  as  described  by  you  in 
1007,  only  in  a  smaller  size.  The  F.M.s  are  16in.  high 
over  all,  the  pole  pieres  being  Sin.  high,  and  the  anns 
Sin.  high  :  the  arms  are  wrought  Iron  l}in.  thick,  and 
the  pole  pieces  are  of  cast  iron  Sin.  hiRh  by  Sin.  wide. 
The  armature  is  made  the  same  as  that  described  by  F. 
Walker  in  a  back  number,  being  composed  of  80  piecea 
of  soft  sheet  iron  and  wound  with  2|lb.  of  numberlSoe. 
wire,  in  four  sections,  lOuz.  of  wire  in  four  lavers  on  eeeh 
arm,  and  the  fields  are  wound  with  lOlb.  of  I600.  wire. 
Will  you  kindly  say  what  the  lighting  powrr  will  be, 
and  at  what  speed  to  drive  it  at.  and  what  the  E.1LF. 
will  be  in  volts,  and  ito  resistance  in  ohms,  and  how 
manv  amperes  of  enrrent  it  will  give  ?  How  many  SO 
c  p.  lamps  it  will  light  well,  and  what  resistance  the 
lamps  are  to  bet— Elbctbio  Job. 

(66974.1— Boiler.— To  "  I»victa."-I  have  made  a 
boiler  to  drive  an  engine,  the  cylinder  of  which  is  2in. 
bore  and  S^in.  stroke ;  the  boiler  is  made  of  jiin.  sheet 
copper,  single  rivets,  wi  h  oneSiln.  flue  in  the  centre ; 
the  height  of  it  is  3ft.  and  the  diameter  is  i4in..  firebox 
1ft  high.  Will  you  kindly  say  if  it  is  a  suitable  siae. 
and  what  is  the  safe  working  pressure,  and  if  it  will 
want  staying.  I  want  it  to  drive  a  dynamo  wii  h ;  the  (me 
that  I  havedeecribed  in  this  week's  **  E.M.''  Any  advice 
will  be  thankfully  received  by— Elbctbio  Job. 

[66975.1  —  Mineral  Springs  in  and  near 
Londc  n.— Can  any  oonespondent  give  me  any  infonna- 
tion  respecting  these  T  Oae  r*«ds  of  Beulah  8pa,  Nor- 
wood, Kensington,  Baamigge  Wells,  Epsom,  Sec,  and  I 
wish  to  learn  whether  ther  still  exist,  and  if  so,  where 
th-j  are  still  to  be  found  ?  'Ihe  chiraoter  of  the  water, 
whether  saline,  alkalin*)  or  chalybeate,  oould  also  perhaps 
be  mentioned.— A.  8.  L. 

[66976.1— Water  Keter*- Wc  have  a  water  meter 
where  I  work— it  is  Kennedy's  patent,  and  when  then 
is  no  water  using  the  meter  knucks  about  every  fifteen 
minutes,  so  there  must  be  some  leakage  in  the  pipes. 
Could  anyone  ssy  how  many  gallons  goes  every  knook? 
The  met«r  reads  from  ten  miUions  to  thontands.  Also, 
the  best  method  of  finding  the  leakage,  or  whether  it  is 
worth  seeking  ?  I  cannot  find  the  sise  of  the  meter,  but 
the  feed  pipe  is  4io.  outside  diameter  cast-iron  pipe,  so 
that  it  will  be  Siu.  at  least.  I  hope  someone  will  oUige 
— Avxions. 

166977.1- Load  on  Short  Span.-(l)  To  oarxy  a 
load  on  the  centre  of  a  short  span,  the  following  three 
forms  of  beams  are  proposed  :— 1.  A  bar  4m.  deep  and 
Sin.  wide.  S.  A  bar  3  bin.  diameter.  8.  A  bar  8'6in. 
square.  Which  is  the  strongest  of  theee,  and  what  are 
the  relative  strengths  of  the  three?  Would  some 
rsader  help  me  with  this  question  ?— A.  B. 

[66978.]— Eogrine  Qnery.— A  slide-valve  has  to 
eut  off  steam  at  f  of  stroke,  and  ite  opening  for  steam 
is  to  be  liin.,  the  lead  of  the  valve  Is  to  be  ^in.  Find 
the  stroke  of  the  valve,  and  the  angular  advance  of  the 
eccentric  t  You  may  neglect  the  obliquity  of  the  eonneet- 
ing  rod,  but  state  in  general  terms  what  itseffeot  woold 
be.— A.  B. 

[66979.]- Kodcl  Locomotive.— 1.  Can  a  boiler  of 
the  following  dimensions  be  relied  on  to  drive  an  engine 
withapsirof  cvlindets  2in.  diameter  by  l^in.  stroke  ? 
Length  of  barrel,  6in. ;  diameter  of  barrel  2iiti.  Length 
with  firebox  9in.  ;  crown  of  firebox.  2|in.  by  8|in.,  one 
fine  lin.  diameter,  heating  surface  about  4fiin.  8.  I 
should  be  much  obliged  by  iiiformation  as  to  the  proper 
else  of  steam  porta.- F.  iL  C. 

[66980.J— Bleotrical.— I  have  made  an  iron  bar  upon 
whidi  is  mounted  an  iron  core ;  upon  the  core  is  a  bobbin 
of  wire  which  does  not  ^uite  touch  the  bass.  Upon 
passing  a  current  of  electricity  throuih  the  bobbin  it  is 
pulled  right  on  to  the  core  till  it  touches  the  base.  Not 
being  acquainted  with  matters,  perhaps  some  Und 
reader  can  explain  this  and  oblige  -  Olonoivb. 

[66961.1— Preparing  and  Monntinff  Small 
Skeletone*— I  wish  to  know  if  any  rt-aoer  of  the 
**  E  M."  could  give  anv  information  on  the  above  subject ! 
I  have  seen  it  stated  thst  anta  are  very  useful  in  re- 
moving the  fiesh,  but  living  in  town  I  cannot  avail  myself 
of  their  services.    If  any  reader  oould  recommend  any 

Keparation  to  remove  the  fiesh,  without  Injuring  ths 
nee,  and  give  any  inf  ormstion  aa  to  whether  they  re- 
quire anything  to  preeerve  them,  and  make  them  wliite, 
and  a  few  hinta  on  mounting  them— how  the  bones  are 
held  together,  &c.— it  would  greatly  oblige— O.  H.  Cob- 
bbtt. 

[66962.]  -Ball-Boom  Floor.  —  The  r  pinions  of 
readers  are  asked  as  to  the  best  material,  and  best  way  of 
laying  a  ballaroom  fioor.  It  is  lequired  to  be  first-rate  in 
every  way.  Is  an  oak  floor,  well  waxed ,  better  than  a  pine 
fioor,  grooved  and  tongoed,  and  planed  smooth  V  Would 
strips  of  rubber  laid  on  the  joista  as  a  bed  for  the  fioor- 
boi>«<8  be  an  advantage,  if  elasticity  is  considerfd  a 
dendf  ratnm,  or  would  a  solid,  well- waxed,  hard  wood  fioor 
be  better,  considerinir  that  it  is  to  last  ?  Csn  any  reader 
Rive  examples  of  really  good  fioors  that  can  be  seen  In 
Loudon  I— Tbbpsicuobb. 


Bvery    Workman   connected  with  the  Building 

Trodri  riiutrlrf;  II  Siuatioii  iih<><ild  kdrcrtlM  In  **  TUK  BUILD- 
ING NEWS."  putih»h«d  «T<T7  FRIDAY,  pric*  Foorpcnos,  st  SU, 
StrtLiid,  Loudou,  W.C. 

"TIIK  BUILDING  NEWS"  is  ths  Prlneli«l  Journal  r^prs- 
■ontinp  Ar<>hiU<;tk  aind  Puildi-n,  kr.d  hM  th«  UrgMt  clrculatloii  of 
Any  Pruf  «iMionul  Jounwl  m  the  kingdom. 

'THE  BUILDINO 


MeBerif  or  tril  me  how.   What  I  want  b  an  exceedingly 
mIgkpnuhtwaAmiQmmm  la  the  good  old  work.   lam 


firvry  Workman  thonld  In^Ut  on  roeinr  "THE  BUILDINO 
NKU'H"  every  w»ek  mt  hU  Club  or  Coffoe  Hoiwe.  lis  wUl  Snd 
taon  "  Lkcti  <>f  Tendon  "  for  n«iir  v»ork  in  It  etcrj  woek  thm  in 
KUT  pimiUr  |N'|'4T,  And  cin  thu«  jud|;i-  wh«r^  work  li  likely  to  h% 
had.  He  is  «l*o  llIM^cllilly  inTit^-d  10  make  use  of ' '  Intt-rcommunioa- 
tion  "  if  lie  wnnts  to  know  any tliinir  about  hU  trad«> ;  to  write  to 
theEdttor  If  hvh^s  any  auggLCiions  U>  make,  and  to  advrrtlss  la 
th«i  pAfor  whvn  hit  wants  work. 

The  charire  'or  AdTcrtli-  nii-nt*  for  Situations  Is  One  ShUUnx  toe 
Twsntr-four  Words,  snd  d ixiKncu  l«i  wt\i  Y.vivxV'^'^x^k  v\m«.. 
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AVBVBS8  TO  00RBE8F0VDBNT8. 


%■  AU  commxaitalftitLt  ilu*ia  U  addrtmi  It 
of  Mi  XnouBB  MioBAno.  sa,  Amwl,  ir.(7. 

soma  TO  cx>BBX8Foin>XNTa. 

1.  Witta  CB  one  ilila  of  tha  paper  oDlr,  mad  pnt  dtkw- 
tan  fiB  Uloitntlou  on  Mpuate  pisosi  of  papai.  S,  Put 
titbi  to  qnerlea,  mid  wba  ■umring  quoin  pat  ths 
—  *  iiMwall  Mlh«  ttUai  of  th*  qnctlM  to  wlilsii  tlu 


LBH  DCCOCZLTL-Idh 


NOTICB  TO  SUBBCEIBK&f 


OUR   EZCEANaE    COLUM 

»  5.(./o 


ia  orothn  arttotet  lan  tw  ponhued,  ac  lepUa 
vh  infannatloii,  cuuhot  be  uuertcd  «xoapt  u  admuaa- 
cnl*.  S.  Ma  qnaatjoa  uUng  for  eduoatloniil  or  HlsstiBo 

• " —  ' Bd  throaeh  thepoat.  6- L«ttera  avat 

\et  txm  to  the  tidltor,  itb  not  for- 
fl  of  ooncapoadenta  am  not  glTan 

o>  1*  avMUlr  dnm  to  hint  Ho.  t.  Tba 
to  lattBm,  qoariis,  and  npHaa  la  aeut  (or 
SM  gmoi  smd,  and  » la  not  fait  toocenpy  It  with  qwa- 
tiOBa  angh  a*  an  Indlaated  abora,  vlilsh  an  onlirol  Iiidl- 


idraa,  Itad  to  npUea  which  aia.   The  ' 
Oid«BB"  Dthnaduapmeaiiaato*^'-'- 

^__    __■__. — . '-nwifia' 


BACK  MOUBEBS. 
,  _UBf  qnsleB  aabnf  for  direoUona  how  to 

r  hutnuneata  aad  appUaneea  which  have 


i;  noa-TlSO,  TSl. 
j:Koa.  «SB,Ifia,34D. 

iMCwnTSo.  BM. 

MJcnUJite:  Haa,aM,  Ml,  ftU,  MS,  MS,  SSO,  MM, 
M4,  WiiNf  «Se,  MB,  Ml,  MS,  Mt,  MS,  07S,  8T4,  BT8, 

(a,fea,>SMM,  Bat,H8,i/)D0, 1,001.  i,om  iJm,  i/ioa. 

_UOt,  1.010. 


ufaUowincan 
jpyadMaday  m 


Bf,  Jnly  lit,  aod  oj 


nowladffed 


wiokf-J.  Darar  ai^Ca.— ir.&.  WOcooki.-H.  Tilok. 
— B.  E.  BtDWn.-0.  BlidkaU.— J.  PleUaa.—O .  Cr jw>- 
Iv.— J.  Hanar.— Olida.— £.  B.  CnUer.— W.  O.  Cilek. 
— W.  S.  pT-J-C,  G.-a  C.  J,-An  F.  E.  A.  B—YoiuK 
nnt.-W.B.naiiki.— B.F.S.-T.J.  Kntdar. - Bac- 
<kB.-Maftoe.-J.  HrlM.-Ca(taiiado.-UI>ia.~ 
One  Id  tba  wild*  of  Walea.— Experlanse.— E.  J.  Tu- 
luit— B.  B.  Smkl—S.  IL  Boaen. 
(niaan 


leheat  ithaiatwtbeil.lW. 

, ..  _.       anybackTiflnmeeforreferaiOM 

aTarie^offbrinffiiiaGhinea-  Uaka  a  DaloulatlaD  aa  to 
tbepowarnqnliidtoUtl  the  wtlght,  ud  then  endea- 
— — »-  ------^L.  ^i--*»_  ^  ^^-  "umertlt;  that  ia 

. , T.     <Bee  pieTiom 

.  (It  mold  be  ilmplf  like  pntdng 
uBui  uiLu  >  ciuee-flttuw  awel]-boz.}~I*HaTO-LrTBO- 
OUFBT.  (BeeiiidlB(a,]^.lLCti.iJiiDii,KewSotk. 

BCThuki  tor  the  peper.)— Boi  ■■  Pcu,  Soijii  ja  livn. 
taD7  thinke.:  Ym  wlu  hare  aeen  that  we  repiodnced 
tn  the  nunber  for  Jane  IS.]— W.  QumrBB.     (I' 


In  prlntelf  wh; 
,  1.  [Tbeairan^e- 
nadwSldD.bDtit  labatteito  dure  the  wheal  dliaet 
irtthoat  the  atetranlloa  of  gear— that  la,  dilTe  br  a 
baU  OB  the  wheel  ahafbl-AunaaUH.  IToD  mat 
«BBlot  aa  anciaTer  to  nuua  the  woodoat  of  iwnatura.) 
— I^  Couua.  (See  p.  MS,  ToL  ZXV.  Uw  four 
ooDcee  of  "■"■"■  wu  to  about  two  ponndi  of  atanh, 
dlaaolTliiB  the  wu  In  boUlng  water,  and  addjag  the 
atanh  wbkh  haa  ben  prewialT  nibbed  down  in  oold 
water,  eianh  the  liasi  twJM,  drrtoc  betweea.) — 
Hiiauiuii.  (Olae  or  paata.  S.  (Hair— i&tii,  white  of 
agB  baatan  to  a  froth  aad  allowed  to  a(aad,|— B. 
JaODie.    [See  the  ladkee.  when  too  wUl  find  refer- 


ooaaeeUoiiiaadUieatnafeiBeatof  tbapaita.)— O.  I 
(Theaavatlamtha  "  ont  of  bnath."  Take  tioi*,  aau 
lai'tgetaatDfbreath.    Beepp.B.Sl,  VoLXXXVU.) 

— A  Maw  BuDiB.  {HawUnC  "TreaUae  on  the  Teeth 
of  Wheela"  la  a  neefal  WDrk.)-H.  0  C.    (Iao  Iia 


SSf-S 

isof  the  AiBoeial 
them   with  the 


iieot.  Tbe  "  ahell."  d'atlnn^ 

M«l-laii.)-Cu»i>.    (We  1 

'  hardly  adTiaaTo 


a  P.O  O. 

parable  ton  daja  after  data,  aad  atop  panaiiit  If  It 

tanaont  wTonB.)-SAinrti:HAiBa.    (ror thepnaiBt, 

aa  Toa  will  ban  eeen,  we  baTe  had  eaoiiib  ainat  the 

nattar.    It,  aftar  jon  have  made  yoar  esparimeota, 

•SB  oaiv  to  mboir  tb»  nenlu  ta  a  letter,  we  wfu 

dwrtiC    fTtfabonldbeglidof  ihedeaoriptianalllia 

ioaibttoT.J—T.  O.  CLAMxa.    (Both  an  Bood  at  the 

nrpBBbn  pnae»—it  taftUag,  the  flnt-namad  ia  Qm 


Oood  Valae  OflBrad  j^"^  <"  faitmnua 
:!■>»  Dapot.  CImlH-ilnit.  ■■u-  Biltl^  fibmia.  1 
Telaacope,    SJin.  Reflector,  two    ejtfii-B 

PoUahliiB'   Machlnn,  (oot-pom-er.  «u  i 

Yoatb'a  Trloyolea  (6).  part  flniihfiL 

"  KnowledKe."  I— l»i,  to  nchange  lor  « 
op>,Trl«ODp>.  ■><  rwd  OlM—idilr™,  Hci.Ji 

Eichange  M  or  Hio.  BiOTOla.  Curpr'i  M'. 


BoLcnov  n>  MS. 


TwelTe  Budmh  Oella  (quai 
Trioyola.  In    perfect  order. 


What  oRbti  fat  "  Biufllali  Hmsh&nle.''  S' 
Patent  Tnloanlta  Hrdromatsr.  bj  s>t 

Qigma  Bellowa,  Windcbests,  or  iniaU  Hi 
OWar  (eiaeedtnclT  o'arer),  H.  OaSmat,  i°cj=i"««ui'Bi^;-w.  loami.  ft.  Msiltr.  ■' 
prattj),  B.  B,  F.  A.  noecat,  T.  0.  liiahangq  1411.  XowluK  Boat  far  Launcl 
w.  Aadenm.  w-i  Hh.  cjiindB-.  bm  puiiroi"  •hoot  bibiiw  im. 


to  Ht   DT  O.  T.  Btrtaiatdlow,  I 

atenJoiab1el,aBd  T.  S.  Fochla;  t 

AederaoB  (Old  BooinCT),  aad  V.  S. 
t  FoUweU  IdellghtfDl),  B.  A.  Bennett, 
Viaeeat,  aad  A. 8.  (Hrar  (poor). 


3tnded  ^In  aboat  two 


OP  SnBSCEIPTIOH. 

riuniir  Bi:ri<iK.  }]>.,  SI  IM.  Wi.  i 'la  lid 
Hnl  i.at'%1  'l-hl  CilHd    ElDllom'lir    tl 


I>««Ili]atloii  Olrelo,  U  inciin 


FOB    ADVBBTISINa. 


00  Storeo  NeratlTeB.  U 


MaimiflMnt  Boglllh  Silrei  Lerar,  ceutiTMCOB 
OanieTa.  by   Knight,   nrliole-plaic.   J  ibrt 

j-Hona  Vertloal  Boiler  mnA  BusIdo. 
feir  Bliiclr. 'hd(IUIi  CiiauiiUiu.-&»LU  «>i 
PhotO«raphy.—Canl.siie  Portrait  L'J^-^ 


WwRda,       Goal  nr«eC  toned  Old  Violin.      Eichanf 
',S^i       Slide-Beata.  Clraclu^  TwIhI  UrilK  ChMj 


fTftUfal    If   ft    FOO.    CCUJd   bf    HDt,Bnl|tDt 

,a,tr  lw«fir«blj  balfMfibj  tuuio.  iDBrbB 
K  IiUgniai  IlUai'l  DmnMr. 

PlllB.— Eaey  DigMlion,— Thme  m6m\r- 


J[n.T  10,  IStfi/ 


KNGLI8B  HEOHANIO  AND  WORLD  OF  80IEN0B:  Wo.  1,05". 


AND  WORLD  OF  SCIEMCB  AND  ART. 
FRIDAY,  JULY  10,  1885. 


TOOLS    AHD   CVITBR-BAS8. 

{CoHoludrd  from  ptigt  SJi*.) 

FSIDE  WORK.~For  this  the  bare  and 
cutters  hitherto  described  oie  unauit- 
able,  and  their  place  is  occupied  by  variousl  j- 
■rnuged  side  tools,  either  themselves  bent 
at  placed  in  holders,  which  will  present 
tbeinto  the  work  ut  the  proper  angle.  One 
■Dcbbar,  by  Taylor,  of  fiirminghaui,  is  shown 
At  Fig.  48,  and  the  tool  to  fit  it  is  Kiven 
«t  the  side  at  B  to  a  reduced  scale.  Here 
tiie  smith  has  to  bend  up  the  end  of  a  roimd 
iteel  bar,  which  is  the>  filed  to  the  desired 
'  cutting  angla  with  (offioient  clearance  tor 
the  work  in  hand.  The  tool  is  prevented 
from  reTolving  in  the  bar  by  a  flat  filed  on 
it(  upper  aide,  against  which  the  end  of  a 
ol&mpmg  screw  presses  ;  but  this  does  not 
pnvent  the  outtM  from  being  drawn  out  or 
Uinut  in  to  a  limited  extent,  according  to 
the  depth  of  the  hole  to  be  cut.  Another 
bar  is  shown  in  Fig.  49,  as  made  by  Hines, 
of  Norwich,  to  hold  small,  straight  bits  of 
ateel  requiring  no  forging  or  bending  and 
no  ohMnping  screw.  A  small  and  slightly 
oonioal  mortice  is  drilled  and  filed  near  the 
■id  of  the  bar,  and  at  right  angles  to  it,  and 
s  vary  small  bit  of  steel  is  filed  up  to  fit  it 
■ooniately,  and  to  project  very  slighUv. 
Thia  is  also  shaped  for  olearanoe,  and  mode 
more  or  lees  keen,  according  to  the  metal 
on  which  it  is  to  be  uged.  To  prevent  the 
neoetnty  for  so  long  an  end  beyond  the 
■qnand  part,  whiijh  is  an  element  of  weak- 
new,  ana  only  needed  for  a  deep  hole,  the 
duutkia  now  often  made  as  a  separate  piece, 
clrilled  and  sawn  to  receive  the  round  bar 
liiro  that  of  W.  S.  Brown,  already  illus- 
trated. This  is  a  great  improvement, 
becanM  only  so  much  of  the  round  bai 
na«d  project  as  is  actual! v  necessary 
for  tho  particular  hole  to  be  bored,  doing 
•way  with  all  unnecessary  spriaginess. 
To  enable  the  cut  to  be  taken  quit«  to  the 
bottom  of  a  hole  which  does  not  go  through 
tiie  work,  the  cutters  are  sometimes  put  in 
ftt  aa  angle,  such  ai  to  cause  their  projec- 
tion beyond  the  end  of  the  bar.  This,  called 
ft  Cawdron  bar  by  Hr.  Hines,  is  a  still 
further  Im^irovement,  and  top  rake  can  be 
given  by  filing  the  little  mortise  at  a  suit- 
able angle.  The  very  small  cutters  are  a 
little  difficult  to  fit,  but  need  no  clamping- 

w  to  hold  them — a  very  great  advantage. 

*- —  -—  in  sets' of  three,  and  are  very 
I  plain  that  the  only  choice 
before  us  is  between  such  tools  as  Fig.  '" 
i.e.,  bent  ones,  or  straight  tools  held  i 
to  project  on  the  side  of  a  suitable  bar,  the 
latter  for  very  heavy  cuts  usually  needing 
the  security  of  a  olamping- screw.  The 
theory  of  cutting  tools  is  the  same  whether 
far  inside  or  solid  work.  There  will  be 
•nrfacse  of  the  work  and  the  shoulder ; 
the  former  is,  of  course,  concave  instead  of 
oonrex.  The  leading  edge  in  this  case  will 
be  the  one  that  has  to  deal  with  the  shoulder, 
and  which  has  to  take  thebigshareof  work, 
^et  here  the  amatenr  is  generally  at  fault, 
as  the  end  of  the  tool  frequently  has  abso- 
lutely no  clearance,  and  very  httle  cutting 
power.     At  A,  Fig.   4S,   the   tool  is  made 

8ait«  sharp,  but  at  B  it  is  quite  blunt,  and 
lie  consequence  is  that  it  needs  great  force 
to  push  it  forward,  and  the  work  done  is 
•  tongh  and  uneven.  Whether  round  or 
consider  it  a  double-edged  tool, 
Xba  proper  way  to  sharpen  it  will 
^Mor  at  once,  whether  it  is  a  solid 
tool  or  a  short  cutter  held  in  a  bar. 
Sappose  the  tool  held  in  a  Haydon  bar  as 
"btaon  (Rg.  oO),  and  travelling  forward 
TO^  XL7.^jro.  1, 069. 


The  bars  are  ii 


the  direction  of  the  arrow ;  a  would  be  its 
leading,  and  b  its  following  edge.  Bend  it 
instead,  as  shown,  remembering  that  the 
shank  of  the  tool  or  the  bar  merely  aets  as 
a  handle,  and  the  principle  of  the  catting 
edges  will  be  at  once  apparent;  rounding 
off  the  point  will  bring  it  to  the  usual  form 
of  an  inside  tool  (Fig.  oO  B).  It  may  be  aa 
well  here  to  add  a  word  in  relation  to  the 
actual  work  of  hollowing  out  a  casting,  as, 
for  instance,  a  cup  chuck.  The  skin  is 
intensiely  hard,  and  if  a  nic«ly  sharpened 
tool  is  placed  to  cut  it  without  previous  pre- 
paration, away  goes  its  edge  forthwith.  To 
prevent  this  very  undesirable  consummation, 
take  an  old  file  and  so  hold  it  while  the  work 
is  revolving  as  to  dear  a  bevel  »nd  expose 
the  bright  metal.  Then  place  the  tool  so 
that  its  edges  only  meet  this  clean  metal, 
and  they  get  under  the  hard  skLn,  which 
then  comes  away  on  the  first  shaving,  unless 
the  chilled  part  of  the  ni'tal  penetrates 
deeply,  or  the  cut  is  very  light.  This  will 
depend  |a  good  deal  upon  the  foundi>r.  I 
have  bad  iron  so  hard  that  I  could  do 
nothing  with  it,  while  other  coAtingt,  tpe- 


oially  intended  for  the  lathe,  often  prove  of 
excellent  quality,  scarcely  blunting  at  all  a 
well-hardened  tool.  In  boring  small  holei 
the  chief  difficulty  will  probably  arise  from 
the  rubbing  of  the  tool  below  the  edge,  at 
the  setting  of  the  tool  is  a  little  more 
difficult  tiuui  for  work  of  large  size.  In 
this  case,  therefore,  it  is  usual  to  give 
rather  more  clearance,  or  to  set  the  tool 
very  slightly  above  the  centre.  In  addinir 
to  the  dearance,  it  is  better  to  round  off 
the  tool  below  the  cutting  edge  to  nearly 
the  intended  curve  of  the  inside  of  the 
work.  But,  in  practice,  small  work,  which 
does  not  readily  admit  a  well-shaped  'tool, 
is  drilled,  and  not  bored,  especially  as  the 
twist-drills  now  used  make  such  beautiful 
and  true  work.  And  these  same  drills  show 
pretty  fairly  what  should  be  the  test  of  a 
well-ground  and  correctly  placed  tool— yiz., 
a  clean  shaving.  When  new,  and  employed 
upon  metal  of  good  qualitr,  two  equal 
shavings,  often  of  considerable  len^h,  will 
emerge  as  the  drill  descends  into  lis  hole. 
A  cutter,  right  in  edgp  asA  -^viisi^,  ^^i^ 
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poliBhedon  tbe  outer  ride,  if  b  lubdcaut  is 
used.  That  eido  having  been  fairly  cut, 
the  inude  is,  ol  courao,  crushed  ooross,  as  it 
liM  curled  up,  and  is,  consequently,  quite 
rongh. 

If,  instead  of  such  a  shaTing,  the  metal 
oomes  off  in  chips,  the  tool  cannot  be  con- 
•idered  satisfactory.  At  the  same  time,  a 
perfect  shsriug  equidistant  between  the 
ooils  is  not  to  be  expected,  unless  the 
feed  is  automatic,  as  it  is  in  reality 
whftt  may  be  termed  an  unwound  screw, 
whose  threads  would  not  be  evenly 
.  ost  by  hand  -  feed  with  the  slide-rest. 
It  u,  however,  difficult  to  state,  with 
osrtalnt^,  to  what  particular  defect  of  form 
.  <»  position  of  edge  a&j  unequal  or  broken- 
np  shaving  may  point.  As  regards  the 
fbaat  of  the. surface  left  by  the  tool,  Mr. 
Haydon'a  own  remark  is  that  it  should  be 
.  M  brilliant  that  the  slightest  touch  of  the 
finest  emerv- cloth  would  spoilit.  In  most  oases 
there  will  be  first  a  coarse  or  roughing  down 
ont,  and  then  a  finishing  oae  with  fine  feed, 
although  Mr.  Haydon's  theory  was  in 
favour  of  leaving  a  perfect  surface  from  the 
first  cnt;  in  fact,  that  such  surface  was  the 
natural  result  of  an  efficient  tool  even  with 
«  coarse  feed  and  deep  out.  Certainly  a 
great  deal  of  work  can  be  sufficiently  finished 
at  one  cut  because  the  following  edge 
always  leaves  it  smooth  and  brignt,  but 
when  it  b  an  object  to  get  as  perfect  a  sur- 
face as  possible,  the  tool  edges  should  first 
have  a  final  touch  on  the  oilstone,  and  then 
ft  finishing  cut  should  bo  taken  with  a  fine 
feed,  using  soap-and-wat«r  as  a  lubricant, 
and  this  should  fiow  freely  from  a  drip-can, 
tntTolling  with  the  tool  ehde.  Means  must 
be  taken,  of  course,  to  catch  the  surplus 
water,  which  may  be  returned  to  the  can 
after  having  the  dirt  and  chips  strained  out 
of  it.  Mr.  Haydon's  sketch  of  drip-can  set 
op  on  a  sttel  support  screwed  into  the  pillar 
0«  the  tool  post  I  copy  bodily,  as  no  plan 
«an  answer  better.  The  Willis  tool  header 
ifl  also  shown  made  correctly,  which  ii  not 
^ways  the  case.  The  conical,  or  rather 
liemjspherical,  washer  0  is  often  omitted,  as 
wellas  the  lower  triangular  plate  E  but 
both  are  of  real  use,  as  the  washer  allows 
the  T^te  A  a  certain  amount  of  adjustment, 
wMle  it  nevertheless  conveys  the  pressure  of 
tike  screw  and  nut  above  it  to  the  plate  and 
tool.  The  lower  plate  forms  an  abutment  for 
the  side  of  tbe  tool  shank  or  bar  at  E,  assist- 
ing in  placing  it  rapidly  in  position.  The 
screw  passing  through  A  enters  a  recess 
in  H,  and  the  whole  turns  as  one 
pieoe  with  A.  The  most  important  detail, 
however,  is  that  which  is  oft^  wholly  over- 
looked—viz., that  the  end  A  of  the  tri- 
angular clnrnp  should  be  twice  as  long  as  I 
measured  from  the  centre  of  tbe  pillar.  I  have 
bought  rests  in  which  the  two  were  equal.  I 
have  casually  glanced  at  some  det^ls  of  this 
eEOellent  tool-holder  because  it  ohanoos  to 
be  introduced  with  the  drip-can;  but  I 
have  not  considered  it  necessary  to  give  plan 
drawings,  as  the  apparatus  is  pretty  gene- 
rally known.  Tho  drip-can  itself  exem- 
[Jifies  very  well  indeed  the  peculiar  knack 
which  Mr.  Haydon  has  of  adapting  to  his 
purpose  the  odds  and  ends  so  readily  ob- 
tainable. I  believe  I  am  right  in  saying 
that  tho  component  parts  in  ^lis  case  were 
a  preserved- nulk  tin,  part  of  a  funnel,  and  a 
gas  tap,  to  the  latter  of  which  was  soldered 
the  siphon-shnited  bit  of  brass  tubing  shown 
by  the  dotted  lines,  which  is  intended  to 
prevent  dirt  from  being  carried  to  the  orifice 
of  the  tap.  The  tap  itself  is  omitted,  pro- 
bably by  accident,  us  it  is  very  convenient ; 
but  the  original  of  this  drawing,  copied  by 
a  "  ernph,"  is  now  very  faint  indeed,  and  I 
think  1  csn  detect  a  shadow  or  ghost  of  a 
tap  handle.  I  have  little  doubt  that  it  was 
once  viaiblt.  The  supporting  pillar  of  the 
sliding  block,  which  supports  the  rod  and 
ring,  is  sci'ewed  iuto  the  pillar  which  forms 
tJto  oeutnff  of  tbe  Wiliis  holder — a   very 


capital  place  for  it.  When  not  in  use,  the 
can  may  be  swung  back  out  of  the  way,  or 
the  can  itself  and  its  rod  and  ring  can  be 
nstantly  removed,  leaving  the  pillar  stand- 
ng.  Mr.  Haydon  used  Qxe  drip-can  much 
nore  than  I  do  myself,  because  I  have  a 
great  dislike  to  the  "mush"  and  "mess" 
hich  I  should  call  inseparable  from  it, 
ere  it  not  that  in  bis  hands  no  such  dis- 
agreeables were  ever  in  existence,  as  be  was 
the  cleanest  workman  I  ever  saw.     Still,  a 

Seat  deal  of  work  can  be  done  without 
bricants,  except  in  the  final  ont  which  ia 
to  leave  tbe  suifaoe  in  a  state  of  perfect 

It  does  not  appear  to  me  that  .there  is 
much  more  to  be  said  upon  the  present  sub- 
ject, the  obtect  of  these  remarks  being 
chiefly  to  call  the  attention  of  recent  sub- 
scribers to  the  matter,  which  is  one  of 
great  interest  and  importance.  Every 
aspirant  to  tbe  metol-tnraer'H  craft  finds 
himself  at  sea  as  soon  as  he  attempts  to 
work  with  fixed  tools  in  the  slide-rest,  and 
when  some  of  us  were  young  the  battle  bad 
to  be  fought  on  very  unequal  terms,  except 
with  those  who,  living  in  London,  were 
blessed  with  the  advantages  of  Kiuj^'s 
College  school  and  workshop.  Now  it  is, 
at  any  rate,  possible  to  leant  why  and  how 
a  certain  form  of  tool  answers  better  than 
another,  and,  when  the  principles  are 
grasped,  practice  will  soon  follow  with 
every  prospect  of  success.  If  a  tool  is 
ground  and  also  placed  theoretically  cor- 
rect, it  will  assuredly  do  its  intended  work ; 
if  it  fail,  a  closer  examination  will  prove 
that  some  error  existed  which  was  over- 
lotted.  In  the  case  of  a  toleraUy  coarse 
cnt  a  tool  may  work  satisfactorily,  which, 
if  drawn  back  and  then  reset  for  a  very  fine 
cnt  may  not  act  as  well.  In  this  case  I  have 
generally  found  that  it  has  been  badly 
placed^a  shade  too  high,  causing  it  to  rab 
slightly  or  a  little  below  the  level  of 
centres,  or  the  second  edge  may  not  be  set 
sufBeiently  parallel  to  the  work.  No  one 
who  has  not  practised  metal- turning  would 
believe  how  slight  a  oauae  will  aflbct  the 
action  of  a  tool.  To  quoto  my  old  friend 
more,  by  way  of  conclusion,  "  A 
hair's  breadth  in  the  setting  of  the  tool  will 
make  lUl  the  difference  between  a  finished 
surface,  so  perfect  that  tbe  least  touch  ol 
emery  would  ruin  it,  and  a  bitch-in  of  tht 
fallowing  edge,  acoompamed  by  the  osuaJ 
results  of  a  spoilt  surface  to  the  work,  anc 
probably  a  fracture  of  the  point  of  yom 
oarofully- ground  tool."  0-  J-  L- 


iuTging  of  retoita,  the  working  of  the  hrdnmlic 
ip,  and  certainly  in  the  Khame  farwitbdnwuif 
OS  from  mines  and  utilising  it  for  Kenenting 
:eim,  &a.  That  is  the  Horgan  and  Bhij^ej 
rocesB  exhibited  in  large  diagrams  by  Oa 
Fnivarsal  Electric  Light  and  Engineonng  Co., 
[  King-rtreat,  E  C,  and  if  the  inventor*  coold 
looaiMully  withdraw  tbe  gas  from  Diine*.  and 
1  prevent  explosions,  thay  would  undoabMlj 
i^ve  an  important  step  m  advance,  for  it  •asm 
leor  that  there  is  no  safety -lamp  which  will  pie- 
ant  explcsiiHiB.  O.  Wallaraad  Co..  of  Holknd- 
Met,  SJ:.,  Aow  their  patent  con^cmatiBg 
ovemor,  which  is  made  to  act  direct  on  tiM 
iTOttle-valve  of  the  steam-engine  and  rtnfats 
a  speed  according  to  the  varying  flow  tn  «i. 
.  bSl  works  up  and  down  in  a  v««al  hoUiw 
vter;  the  lower  part  has alooM float, aadasalf- 
Hnpensatuig  watw-chamberimpartagiMt  risafi. 
eaa  tothe  governor,  whitiicoDnacts  to  the  eana* 
f  a  rack  on  the  rod  projecting  from  Om  MI 
stnating  a  toothed  qnaorant  oonneoted  dirMt  ts 
IB  throttle-valve.  Great  Bteadineaa  is  thni 
iven  to  the  up  and  down  movement  ol  the  UI, 
od  there  is  pnicticaljy  no  "  hunting  "  as  tbe  OS 
ipply  varies.  The  same  firm  also  Bxhibit  thi 
'  abMlute  "  retort  valve,  which  is  flzad  do  ths 
ydranlio  main  like  the  ordinary  dip  pip^^ 
uA  it  may  be  said  to  "be  a  dip-pipe  with  a 
iparate  valve  for  the  pusage  of  the  ^a.  Tit 
ip  pipe  is  so  phtoad  that  all  the  tar  piHS 
trectlT  down  to  the  hydiaulio  main,  On 
aa  gdngthiongh  the  valve  ;  but  il  the  IsttskM 
otheeuo|l        ■   "'     "^ ..^u.j: — :_._ 

'he  valve  lu  _, , 

■ith  a  hook  at  ila  kiwer  end  to  faatan  undar  •  bsr 
y  the  retort  lids,  and  onrelaanngtliat  thevalvg 
loiaa  at  once.  Theaa  valvea  are  said  novsr  to 
tidce  with  thick  tar.  Mr.  Somervilla,  of  Bsok- 
ide,  BX,  exhibits  his  patentdipredaDer.rtidi 
imoves  undue  preamre  on  the  retorta,  and  p^ 
enta  tha  enby  of  fumaoe  gases,  as  the  liquor  is 
lie  reducer  resomea  its  nonnsl  level  bafore  &» 
harge  it  withdrawn,  and  that  automatically  ledi 
lis  end  of  the  dip  pipe.  Ha  also  dtow*  Vt 
atented  mout^pieoea  and  self-aealinK  lids,  ii 
'bich  tha  moathpiece  ia  oast  wiUi  iU  mnt  edv 
lightly  iplayad  to  form  an  intomsl  oonicol  SMt- 
3g  faced  up  to  recuve  the  Ud,  which  ia  mada  «ilk 
rim  in  tbe  form  of  a  shallow  plug  tuned  enOs 
ntdde  to  oorreapMid  with  its  ■eating.  Tbs  Ed 
I  swung  on  a  h&iged  crois-har,  to  whidi  it  ■ 
leld  hy  a  cenbal  sted  boU  enable  of  tanba 
imly  in  a  hole  hi  the  arosshar,  so  VbaX  tho  Hi 
an  he  turned  Kmndintheeveaitof  dfart  isv*<^ 
ta  direet  action,  which  is  however  ran,  astas 
orm  of  tha  ri  "  ' 


J  in  Uie  muns  aooording  to  tbe  *  ..  . 

[as  demanded ;  it  is  helisved  to  ha  the  gb^  cm 
■bid  meats  the  raqairements  of  «  (tiabtict  p» 
(Ovemor,  and  the  invantws,  &Imb«,  T.  £  H.  A 
Jaink,  of  Bampaon-mad,  Birmingham,  daimlW 


THE  INTEKlir  ATIOHAL  INVSHTIONt 
EXHIBITIOH.-Z. 

Oaa  and  other  Illnmlnanta— Fuel,  FumaoM. 
fto. 

ALTHOUGH  gas  and  other  iltnminant^  am 
Iael,'fuinaceB,  &c.,  are  the  subjects  of  twi 
distinct  groups,  the  number  of  exhibitors  is  a 
small  in  the  one  section  that  we  will  take  the  tw< 
groups  together.  No  very  great  improvement 
m  the  manufacture  of  gas  have  been  made  withii 
the  last  qoarter  of  a  century,  but  in  almost  ever 
detail,  and  especially  in  connection  with  th 
utilisation  of  tbe  by-prodncts  and  the  methods  o 
consuming  the  gat,  me  changes  have  been  oon 
aiderable — in  the  case  of  tha  by-products  amount 
ing  to  a  ravolutioB.  The  great  discovery  of  th 
methods  of  manufactoring  aniline  dyes  froi 
benzol  was  made  in  lBii6.  and  the  artificial  pro 
duction  of  alizarine  from  anthracene,  a  solid  pn 
duct  of  the  distillation  of  coal,  dates  from  186! 
Someot  the  more  useful  improTements  inhumoi 
are  comparatively  old,  but  the  application  of  tli 
"  regenoTative "  principle  is  practically  ne» 
though  it  is  perhaps  senior  to  the  apphcatio 
of  the  same  principle  foe  heating  retorts.  Tt 
exhibits  which  are  connected  with  tho  manulai 
turo  of  gaS  are  not  of  much  interest  to  t) 
genetal  public,  who  are  concerned  rather  with  i 
economical  consumption  than  with  its  production 
still  there  ia  much  to  attract  the  attention  of  tl 
student  even  in  connection  with  the  drawing  ai 


J  is  oonstructed  (m  the  only  tmapnac^ila,  U  Is 
iblaio  unif  ormi^  of  prssmre  at  tha  pmat  of  eiB- 
nistion  it  is  neossBiy  to  have  a  vaiisUl 
iresaore  at  the  source  of  soi^y.  Mssna.  i. 
n^right  and  Co.,  of  HiUbhnk-atrsot,  S.W.,  sbo* 
L  variety  of  ^paiatus,  indading  oalotinMtn 
malytical  and  testing  inrtrnmants,  Hsitlej's  snl 
ither  photometers ;  while  8ngg  fc  Co^  of  W«sl- 
minstar,  S.W.,  have  a  Isigo  ooUectioii  of  their 
ipedaUtieBin  the  shi^  of  bnmen,anda  numb* 
j^inatroments  whldi  will  attnot  the  attaitiv 
9f  gas  men.  Thus  they  oxfallHt  an  impiOfW 
Bvans'a  photomstsr,  wiaA  doaa  not  nqvn  a 
darkroom,  apatent  travsOhig  photoBsUr,  the 
radial  photomcder  dawgned  hgr  Mr.  Dibdia. 
□henust  to  the  Hetnpoutaa  fioazd  of  Works, 
which  is  being  so^livad  by  tho  inry  tortfSttBC 
the  lights  at  the  Exhilntwsi ;  Sagg'i  impiOTsd 
jet  photometer,  in  whidh  the  snaaure  nqnueil  to 
nve  a  flame  of  a  certain  len^  is  sn  index  of  th* 
Ulnminating  power.  Sugg's  patssit  iUuninat^ 
power  meter  is  an  intensbng  apparatua,  fes  iti  i 
constructed  to  show  the  illuminiating  powsr^ 
the  observation  of  an  index  foi  one  ninnts.  Tha 
meter  being  in  order,  gas  is  jiaasod  throogh  to 
clear  the  drum ;  the  burner  is  than  lit.  aid  tks 
flame  adjusted  to  the  proptt  height.  Whea  the 
painter  marks  16  (the  nominsl  valoe  of  the  gas). 
the  lever  is  shifted  and  the  gaa  sent  dinct  to  ihs 
burner.  The  clock  is  now  started,  and  jnrt  at 
the  minute  hand  leai^ias  a  dirimn  the  ^  i> 
again  sent  throu^  the  mster  Ira  flsta  masts, 
vhen  it  is  cnt  ou  and  ths  illnminaBng  Tf"* 
read  ofi  on  the  dial  Amcngit  tha  eshOtts  st 
this  stand  is  Sagg's  patmt  *■  "         *^ "  ""' 
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mmp,  whkfa  ii  one  of  the  "regenerative"  tjpe, 
n  wnich  the  g»a  piusee  ia  a  nearly  hurizOntal 
lirection  from  a  emaU  hoUow-hcaded  bumcr  in- 
reited.  The  air  supply  to  the  upper  aide  of  tlie 
lune  panes  between  tubt'S  which  it  serrua  to  keep 
lool,  and  the  supply  to  Uie  lower  siile  gucs 
liractly  to  the  liuiner,  deauending  by  its  uwn 

ETitj  dovn  the  aides  oE  the  glass.  It  is  stated 
t  the  burners  consumiog  iitt.  per  hour  givo  a 
igbt  of  2<i  candles.  These  regonerativo  burners 
tre  undoubtedly  the  chief  attmetionttillio public 
n  Uati  group,  and  the  report  d(  the  jurv  nilt  be 
iwftited  with  much  interest.  The  Weohiim 
»t«iit  gat  lamp  has  been  brought  out  by  Its 
nTBntOr  a  little  later  in  the  day  than  some  of  the 
itken.  Unlike  the  Siem<:ns  lump,  the  Wenham 
a  inverted,  but  is  based  on  tho  same  principle  ot 
Ukting  the  gas  and  air  by  utilising  the  heat 
aerated  b^  the  combiutioa  of  the  gas.  Lamps 
d  Mvenl  size*  are  ihuwn,  one  bummg  IStt.  ^r 
looT  and  giving  a  Light  teat<;d  in  the  vertical 
lireetion  o(  300  candliiii,  or  at  an  iingle  ol  I.')", 
EDO  candles.  The  muximuni  illumioatiog  powei 
if  the  lamp  burning  llj  cubic  feet  is  put  dowi 
it  180  candles  ;  one  buroiDE  nine  cubic  leet  at  1 21 
«ildl«a  ;  and  the  six  cubic  feet  lamp  at  76  candles. 
rhew  Bguxes,  it  will  bu  seen,  are  eztraordinaxy, 
ad  diere  ia  no  reason  to  doubt  tliem,  for  it  is 
ilualj  stated  that  the  No.  1,  which  bums  six 
aUc  feet  per  hour,  has  an  illuminating  power  of 
oly  50  candles  at  an  anjjle  of  ib°,  StiU  t1 
rerj  noticenblG,  and  puts  the  Wenbam  loi 

be  front  nak.    The  lamps  can  be  seen  in  ( 

11  da;  long  at  the  stand  of  the  Wenham  Patent 
Hm  I^mp  Co.,  of  13,  Bathbone-place,  W.,  and 
ha  adrantags  of  the  new  lamp  can  be  appreciated 
Ij  comparison  with  an  ordinary  burner  coosum- 
ng  dx  cubic  feet  [>er  hour,  Another  lamp  of  this 
ilaai  ia  shown  by  Iviikham,  Hersey,  and  Clark,  of 
3reat  OeoTge-street,  8.W.,  in  thesbape  of  F.  W. 
3Iaik'ifatuit  recuperatiTe  abadowleu  Tentilating 
amp,  a  title  vhioh  inggMta  the  remark  that 
lie  majority  ol  theae  lampi  lend  themselves  very 
'eftdily  to  schemes  for  ventilation,  the  heat 
[enerated  by  the  combustion  of  the  gaa  being 
lied  ••  the  motive  power  for  extracting  foul  aii 
Irofflkroom.  Those  who  based  their  recommeoda- 
liim  of  the  electric  incandescent  lamp  on  the 
Dslial  that  it  was  much  cooler  than  gas  forgot 
liat  the  modem  gas  lamps  con  also  he  made  '~ 
>ct  aa  ventilating  engii 


^   11'4   cubic    feet  per  hour  has   oji 
Dating  power  equal  to  IM'33  times  that  of 

.. cdcanole.    The  Bower  ''Unplei-regenera 

livo  Ou  Lamp,"  exhibited  by  illr.  liower,  of  St. 
HMri^a,  Htmtmgdon,  ia  a  combinutioa  of  the  good 
pointa  In  the  designs  of  Meesrs.  Orimston,  Tborp. 
Ud  BowBr,  but  ditfers  from  other  lamps  of  the 
ikm  in  having  a  lower  air  tube  piojocting  below 
tta  glan  cover.  This  contains  an  arruugc 
far  varying  the  air  supply  so  as  to  ad.ipt 
Sflarent  qualities  of  gas.  According  to 
irallACe,  of  Glaagow,  a  No.  2  Bower  lamp, 
Uniug  1^-16  cubio  feet  pur  hour,  yields  i.  .  _ 
unliuiting  power  of  llj'J'U2  candles  when  tested 
orizpntaUy,  elevation  of  course  inoroasing  tho 
mount  of  light,  a  remark  which  suggests  the 
Iviaability  of  taking  all  statements  as  to  the 
laminating  power  ot  any  given  Limp  with 
tntion,  for  no  proper  oom  [larison  can  be  nude 
nlaaa  ther  are  all  tested  in  exactly  the  aamo 
mmer.  Next  to  the  gas  lamps  the  public  will 
9  xaainly  interested  in  thoie  constructed  to  bum 
lineial  oils ;  but  before  rt-teiring  to  them  we 
inst  mention  that  tho  Albo-Carbon  Light  Com- 
Uty,  of  Horseferry-iood,  S.^V.,  have  on  excel. 
mt  axhibit  of  their  appliances  for  enriching  gas 
rith  a  hydrocarbon.  Kynoch  and  Co.,  of  19'.>, 
^ccAdillf,  W.,  exhibit  Uarlin's  lamp,  which  has 
wo  Mnndrcnlar  wicks  combining  to  give  an 
aiMlIar  ring  ot  light,  while  Browne  and  Co. 
rf  18S,  Paccadilly,  exhibit  the  ■'  Mitrailleuse  ' 
amp,  which  has  10  small  round  wicks  all  raised 
■r  lowered  by  tho  one  key.  It  is,  in  fact,  a  sort 
il  Argand  burner  with  wicks,  the  centre  porti 
MinR  DSed  to  distribute  the  air  direct  to  I 
■DaU  flames,  thus  insuring  perfect  combustion 
ind  the  maximum  amount  of  light.  Tho  tump 
■  Mid  toneedtrimmingonlyoncea  week.  Mghstb. 
Dabie*,  of  Uoundsditch,  exhibit  their  aafoty 
atop  (Sepnlchre'spatent),  which  has  rec-ivedthu 
^if£  oommemUtion  of  Mr.  iJOTerton  liedwood, 
ind  ia  w  conatrueted  that  neither  ignition  of  the 
n^onr  nor  overDow  of  the  oil  in  the  event  ot  an 
apart  oui  occnr.  It  ia  aaid  that  this  lamp  cumot 
femOij  e^lode,  and  that,  in  "  '     ' 

Btfac  aaddwlilly  D>rertiuii«d,  it  it 


itinguisbed,  while  it  will  bum  such  perfectly 
&a(e    oils    as    those    having   a   firing  -  test  of 

'ahr.     Mr.  DanieU,  of  Linslade,  Badford- 

Gibibits  his  patent  oil  lamp  chuodelicr, 
ich  tho  wicks  are  laid  in  the  tubular  armn. 
and  Flal-ia  and  'I'uroer,  of  Mincing-b.ne,  B.C.. 
show  their  riiilway-roof  lamp  in  action.  This  lump 
bums  mineral  oil  without  tho  assistance  ot  wicks. 
Jones  luid  WiUis,  43.  Great  Buuell-street,  exhi- 
bit a  collection  ot  ornamental  designs  for  lamps, 
und  their  well-known  triple- wick  lamps. 
Amongst  tho  other  itluminants,  attention  must 
drawn  to  Webb's  wickleas,  non-guttering 
die,  exhibited  by  (tray  and  Son.  IK,.  L.uiden- 
haU-alroet.  This  is  an  ingenioua  duviL-e,  in 
which  a  disc  of  gauze,  carrying  a  little  wick  of 
asbestos,  is  placed  on  the  top  of  a  cylinder  (or 
candle)  of  wax,  &c.,  and  held  in  position  by  a 
sleeve,  which  slides  down  the  tandio  as  tho  sub- 
consumed.  The  sleeve  prevents  the 
disc  slipping  off  the  top,  and  the  "  wick,"  with 
the  sleeve,  sinks  down  as  the  candle  is  consumed. 
As  there  il  no  ''pool"  ot  liquid  hydrocarbon 
ick,''  guttering  or  spilling  of  the 
melted  wax  or  tallow  is  prevented.  Uesira. 
Oarratt  and  Fowler,  of  Leipsic-road,  S.K.,  ex- 
hibit their  plumbers',  gas-fitters',  and  painters' 
lamps,  which  contain  a  supply  of  cotton,  on  to 
which  the  spirit  is  poured,  and  tho  rapour  of 
which  rises  as  it  is  required.  The  air  ia  supplied 
by  a  mouth  blowpipe,  and  by  means  of  a  little 
tap  the  outlet  ot  the  air  can  be  shifted  so  as  to 
imoll  Jet  or  a  brood  fiara.  These  lumps 
used  in  any  position,  and  will  enable  the 
plumber  to  wipe  a  large  joint  in  oil  sorts  of  out- 
of-the-way  places.  As  there  is  no  reservoir 
of  spirit,  thoy  are  perfectly  safe.  Tho 
same  exhibitors  also  have  an  improved  union 
which  can  be  screwed  up  tight  without  running 
a  risk  of  twisting  the  pipes.  It  is  in  reality  an 
octagon  fitting,  which  is  mode  tight  by  screwing 
up  a  sleeve  nut.  In  tnnnection  with  i^B  meters 
we  notice  several  atteropte  to  design  a  "  read- 
able "  index.  Mr.  Urey,  Whitehead's-grove, 
Chelsea,  adopts  the  form  of  a  ring  on  the  index 
linger,  which  shows  the  figure  that  is  to  be  read  ; 
but  the  best  of  all  the  designs  is,  we  think,  the 
clock  dial  ot  Mesars.  FoislI,  Llewellin,  Jones, 
and  Co.,  ol  Newport,  Uon.  In  this  tho  index 
resembles  a  clock  dial,  with  the  usual  two  hands, 
but  only  1(1  figures.  The  long  hand  reads 
thousands,  and  the  short  hand  tens  of  thousands 
ot  cubic  feet — on  arrangement  which  can  scarcely 
puzzle  anyone.    Their  testing  index  is  also  un 


for,  instead  of  a  little  hand  liable 
to  }all,  they  use  a  disc  which  revolves  behind  a 
vertital  wire,  and  which,  being  equally  balanced, 
indicates  to  any  required  degree  of  accuracy. 
Tho  same  firm  alao  exhibit  improvements  in 
dry  and  wet  motert.  The  dry  meter,  for  in- 
stance, has  the  bellows  supported  both  vertirally 
and  horiiontally.  so  that  it  must  nlwnys  retain 
its  full  capacity,  and  must  expand  and  close  sym- 
metrically. The  wet  meter  has  an  improved  valve, 
which  ia  proof  against  any  prcssuTC.  and  can 
close  the  outlet  only  when  the  water  is  too  low. 
Amongst  pressure  governors  for  use  by  consum'TS. 
Stott's  (174,  Fleet-street)  is  shown  in  varioua 
forms,  some  of  thein  being  entirely  new  duvicea 
fur  use  with  the  regonerativa  burners,  to  which 
they  have  been  applied  in  some  caaas  in  the 
Exhibition.  It  conaists  of  a  dome,  or  ring,  ot 
iron  working  in  a  trough  containing  mercury, 
tvnd  weighted  to  a  certain  preaaure.  As  the 
pressure  of  the  gus  increases  tho  dome  lifts,  and 
closes,  or  rather  decreases  the  area  of,  the  orifice 
forming  the  inlet  ot  the  gaa  by  means  of  a  conical 

Tico's  gas  regulator  is  shown  by  its  pa- 
tentee. \V.  Tice,  Thoniilee,  Sutton,  the  special 
feature  being  the  absence  ot  any  liquid,  a.  flexible 
diaphragm  causing  a  conical  valve  to  be  drawn 
into  the  inlet  orifice  aa  the  pressure  increases. 
Carter  and  Lees,  Oldham,  exhibit  a  pressure 
regulator  with  the  dome  and  tho  mercury  trough  ; 
but  having  patent  equilibrium  valves,  and  an 
arrangement  by  which  the  weight  on  the  valve  is 
invrcased  automatically  as  moru  li[;hts  are 
brought  into  use.  That  ia  accomplished  by  meouK 
ot  a  weight  pivoted  at  one  end,  and  pressing  on 
the  valve  spindle  by  means  of  an  arm. 
In  the  upright  position  the  wei|;ht  bos 
little  or  no  effect  on  tho  vahva ;  but 
tends  to  force  them  wider  open  as  the  pressure 
decreases,  Bromhead'a  dry  gas  rcgtilatora.  which 
have  been  used  for  some  time  at  St.  I'aul'a 
Cathedrml,  and  at  several  noted  houses  and  cluba. 
are  shown  by  Bromhead  and  Co,,  of  '2!f,  I'ater- 
noator-row.    Thare  are  one  or  two  teU-lighting 


trrangementa  for  gas  bumets.  which,  however, 
depend  on  the  keepmg  of  a  small  jet  constantly 
liuming,  and  in  dniui;hty  pLLi'<s  that  is  liable  to  lia 
Mown  out.  Kinnew'sputoiit,  I'l,  Fir.*bury-pave- 
ncnt,  is  a  self-lighting  burner  with  automatic 
eovernjr.  which  is  fluid  to  save  i-'i  p.?r  cent  of  gas. 
i.  Frei'Ston  und  G.  Kyle,  ol  liuddington,  Kittor- 
iog,  exhibit  an  ingenious  self-acting  regulating 
machine  for  extinguishing  and  re-lighting  gaa 
lamps  in  the  streets.  Tho  motive  iiower  is  dfrived 
from  the  air  entering  the  l^imp,  which  drives  a 
small  fan.  The  fan  by  gearing  works  a  wheel 
latrrying  a.  numlwir  of  piri».  which,  sot  according 
to  the  season  of  the  ycur,  turn  the  tip  ol  the  ga« 
burner  (ilf  anil  un.  the  gus  being  lit  by  a  small  jet 
constantly  burning.  Tho  geiiriug  require* 
setting  aboat  three  liiuus  in  the  year,  bat  m 
tamps  must  of  necessity  bo  cleani.d  occasion- 
nlly,  there  is  no  ijctru  I'lb-^ur  involved. 
Messrs.  Kirkham,  llonwy,  and  Clark  alw 
exhibit  Clark's  giLS-mnkini;  apparatus,  which  is 
found  very  useful  in 'ountry  places.  The  mineral 
oil  or  hydrocarbon  liquid  llows  into  a  copper  re- 
tort as  it  ill  r({|uiri:d,  and  is  there  sabjoctud  to  a 
dostmutive  distillation.  The  products  bung 
mixed  with  warm  nir.  a  ]iemianeot  gas  of  high 
illuminating  power  and  of  uniform  quality  ia 
formed,  i'he  apparatus  is  self-contained,  the 
heat  requisite  bun^;  generated  by  the  machine 
itself.  Amongst  tho  exhibits  in  this  group  we 
must  not  omit  to  mention  Mr.  Newman's  art 
metalwork  in  connection  with  g.is  fittings,  and 
his  wrought-iron  candleslitks  of  coiled  rod,  by  - 
means  of  which  the  candle  uin  be  raised  ol  it 
bums  down. 

In  the  Fuel  and  Furnace  (iroup  Mr.  V. 
Siemens  shows  a  largc-sixo  model  ot  the 
improved  fonna  ot  rogunerativo  tnmact)  and  gas 
producer,  and  also  ii  taw  t>aui|iles  of  bia  tempered 
glass  bottles,  millstones,  und  sleepers  especially 
adapted  fertlnctrical  railways.  Mr.  Fletcher,  ot 
Warrington,  lias  a  kr;^  colkvtion  of  hi*  tamooa 
cooking  unil  heating  a|ip^ratiis  in  which  KM  ill 
utilised,  including  laboratory  furnaces  and  hi* 
cofffie  rooster,  which  is  woith  notice  by  those 
who  like  to  have  coffee  in  perfection.  Mr.  C 
Kingsfotd,  of  the  Lea  Chiimicol  Works, 
lIiickn>>y-wi('K,  ahuo's  a  birgu  model  of  his 
system  of  coiiiliiiiing  n  steam- Uiiler  plant  with 
coke  ovons.  so  as  t«  utilise  the  whbIo  heat  ol  the 
Utter  in  firing  tho  Iwilers.  Cjptain  X.  8.  Tom- 
kiua.  of  the  Victoria  lliflca,  shows  his  Geld  ot 
nunp  atovea  for  cx-king,  which  will  be  found 
very  useful  and  aiiK^stivu  to  ult  who  deairc  to 
camp  out.  Severn!  of  tho  exhibits  of  ranges. 
kitoboners,  &c..  arc  apparently  remanela  from 
the  Health  Exhibition  ;  bat  are  sure  to  attract 
the  attention  ol  ladies,  eupccially  tho  self-fitting 
stoves,  like  the  "Hem"  shown  by  Brown  and 
Green.  ofFinsbury-puvemcnt.  'The  patent  safety 

\Vebb*r"s  iMitLul.  by  tliu  I'utimt  li.is-stove  Com- 
pany. Ilatchftm-parb-iorfd,  S.K.,  will  also  interest 
many,  as  it  depends  on  radiant  heat  from  illumi- 
nating burners,  instead  ot  liunseni^.  and  is,  there- 
fore, quite  tree  from  any  tendency  to  alarm  to 
tho  cook  by  flying  bock.  The  'ivi^n  lining  is  ut 
tinned  copper,  and  can  bo  rcmnv.J  for  cleaning. 
while  the  waste  or  escipiug  hent  is  used  lor 
warming  water.  Thi*  stove  lias,  wo  beliivr. 
novcr  before  buen  exhibited,  and  it  certainly 
merits  careful  uttentiun.  We  havu,  however, 
said  sufficient  to  prove  that  the  groups  devoted  to 
gaa,  £.-c..  are  not  tho  least  interesting  portions  of 
the  Exhibition. 


ON     80MB     KATTEB3     IN     TEE 
THEOBY  OP  UIBB0R8.-II. 


Id  this  cose  parallel  rays  falling  on  the  great 
mirror  are  converged  by  it  on  a  Small  convex 
mirror,  whii.h  brings  Ibtin  to  a  focus  at  or  be- 
hind tho  vertex  of  the  Kri'.it  mirror.  Let  Fig.  3 
represent  this  arrangement,  A  buine  the  final 
focus.  I!  the  vertex  of  the  great  tpcculum,  and  C 
its  focal  point,  D  tho  virtux  of  the  small  mirjOT, 
and  E  its  focal  point.  Thus,  in  this  case  the 
rays  fall  on  the  small  reflector  before  completing 
their  convergence,  whertriH  in  the  Ciregorian 
they  encounter  it  after  paaaing  the  tocua.  Let 
A  B  =  rt,  B  C  T=  F.  U  K  -  /■,  A  I)  =  ■■,  II  C  =  «. 
Therefore  B  U  =  F  -  «,  and  A  I'  =  c  =  a  -*■  F 
-  H,    ThialMin^  «,  oj^^  oV-^b  is.'isieiBfQ.Asint 
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verging  rays,  falls  under  eqn.  (8),  which  may  be 
pat  in  the  form — 

J^  _  1,^  1. 1 ^  1 

"  t#     a  +  F  -  «*"  r    


(16) 


u        V 
Or,  as  a  quadratic  eqn. — 
«»  -  ii(F  +  fl  +  2/)  =  -  /"(a  +  F)    (17) 

As  before,  assume  for  brevity  that  (F  +  a)  s  m, 

then — 

u»  -  M  (m  +  2/)  =  -  mf. 

The  solution  of  which  gives — 


2 

Now  m  =  F  +  a  and  B  D  =  F  —  «,  which  sub- 
stitutions give 

BD=F-/  +  |  I  VC*'  +  «)"+4/^-(F  +  a)  }  ..(18) 

Also  OE,  the  difference  between  the  principal 
foci  of  the  mirrors,  is 

CE  -/-«  =  i  I  ^(F T"a)*  +  4/*"  -  (F  +  a)  }  (19) 

Hence  it  will  be  seen  that  the  distance  apart 
'  of  the  mirrors  is  somewhat  greater  than  the  dif- 
ference of  their  foci. 

As  a  particular  case,  assume  that  a   «  0,  then 
we  have 

BD  =  (P-/)+ J  {vF»-i-4/«-r  } 

CB-i  {v^F^TT/^-P  } 

and  if  the  focal  ratio  /F  be  represented  by  r, 
these  become 

3D-F  {l  +  r+HVH-4r«-l)    }  ....(20) 


CE»-(^H.4r«-.  1) 


(21) 


When  the  quantity  under  the  vinculum  is 
.  developed  in  a  series,  and  the  first  three  terms 
used,  we  find — 

BD  =  F(l-r  +r«  -  r«) (22) 

CB-P(r«  -  r*)  =  Fr«(l  -  H) (23) 

To  show  the  amount  of  error  given  by  the  last 
pair  of  equations,  let  us  calculate  several  values 
for  different  ratios  by  both  pairs  of  equations. 

By  (20)  and  (21).        By  (22  and  23). 
^      1  BD  -  F  X -7676  ....  P  X -7664 

'^      3  ••••  CE  -  F  X  -1008....  F  x  -0987 

^      1  BD-Px-809    P  X -808 

r-j....  CE  =  Fx-069   F  x -068 

^      1  BD  =  F  X -8385  ....  P  X -8384 

^  =g""  CE  =  F  X  -0386  ....  F  x   0386 

A  geometrical  relation  amongst  the  focal  dis- 
tances may  be  found  as  follows,  though  it  is 
not  of  much  practical  utility.  In  equation  (19) 
let  CE  be  represented  by  :r,  then  we  find~ 

a:(F  +  a  +  «)  =/• 

Substituting  from  Fig.  3  the  geometrical  for 

-  the  algebraical  quantities  in  this    equation,  it 

gives  (since  CE  =  a:,  AE  =  F  +  a  +  ar,   DE 

CE  X  AE  =  DE« 

Or,  u  a  proportion — 

AE:  DE::  DE:  CE. 

This  holds  true  for  any  position  of  the  point  A, 
S0  tlmt  when  A  and  B  fall  together-^ 

PE:DE ::DE:  CE. 


The  above  geometrical  relation  is  applicable  to 
the  Gregorian  as  well  as  the  Cassegrain  form. 

Having  now  given  the  chief  formulas  which 
show  the  relations  among  the  foci,  it  is  necessary 
to  proceed  to  the  more  complex  problem  of  find- 
ing the  aberration  of  a  spherical  reflector.  In 
this  question  we  shall  follow  entirely  the  analy- 
tical method  of  Coddington. 

§  5.  To  compute  the  spheric  aberration  of  a 
mirror. 

First,  for  a  concave  mirror. 

In  §  1  we  had  the  eqn.  D. 


FB 

FE 


DB 
Dtf 


and  it  was  shown  that  when  A  and  B  are  so  near 
together  that  distances  measured  from  either  are 
practically  alike,  we  obtained  rules  which  fur- 
nished the  means  of  finding  the  positions  of  the 
focal  points  for  the  so-calkd  central  rays  ;  but 
obviously  the  higher  the  point  B  rises  on  the 
curve  away  from  A,  the  greater  is  the  difference 
in  the  length  of  lines  measured  from  A  and  B  ; 
and  consequently  the  greater  is  the  error  in  the 
formula.  Hence  it  becomes  necessary  to  use,  not 
the  central  values  of  F  B  and  D  B,  but  others 
which  take  into  account  the  distance  of  A  from 
B.  In  Fig.  4  the  various  points  correspond  to 
those  in  Fig.  1 :  from  B,  drop  the  line  B  N 
square  apon  AD.  B N  is  called  the  semi-aper- 
ture of  tiie  mirror,  and  is  generally  represented 
by  y .  Next,  from  D  as  centro  with  B  D  as  radius, 
draw  the  arc  B  M ;  and  from  F,  with  radius 
B  F,  draw  B  m.  Then,  of  course,  D  M  and  F  m 
are  the  exact  lengths  of  D  B  and  F  B,  and  A  M 
and  A  m  show  their  difference  from  the  corre- 
sponding central  lines  A  D  and  A  F.  But  A  F 
Br,  A  E  =  r,  A  D  "=  ti,  and  the  equation  (1), 
when  inverted,  may  be  put — 


r  —  V 


u  —  r 


V  +  A  m      u  —  AM 


(24) 


and  the  next  step  is  to  find  the  values  A  m,  A  M. 
By  the  property  of  the  circle  y'  «■  2  r  a;  -  a:*, 
wherey  "BN,  r  e  AE  andxa  AN.  Butsince 
X  is  very  small  compared  with  r,  we  may  neglect 
its  square,  and  say  that  AN  or  a; «  ^  -^  2r.  And 
for  the  circular  arc,  struck  from  D,  we  may  put 
MN  «  y«  -f  2  tf ;  and  for  that  from  F,  mN  *>  y« 
-r  2  v.  From  these  values  we  readily  find  A  m, 
AM,  and  eventually  « 

..A».-.  +  (i-i)|- 

u-AM=„-(i-2)^ 

The  second  quantity  is  very  small  compared 
with  the  first,  and  the  reciprocals  may  be  put  in 
a  serial  form,  rejecting  all  terms  after  the 
second.    This  gives — 

1 


r  +  Am        V  \         V  \v      7/2)' 

_1 .  1  h  .  1  /l.l\/i 

u-AM        u\         u\r      u)2)' 

By  these  values  being  substituted  in  (24)  and 
the  equation  then  divided  bv  r,  we  have — 

L-l-l/l-lVyl'-l-i 

V       r      2v  \v       ^  /  r      u 

^^,0-1)'^^ (^> 

I     Now,  the  fiiT&t  paxt  ol  eacik  ei^A  \a  *m  x^e^Vv 


our  first  approximate  focal  formula,  so  that  the 
coefficient  of  y*  embodies  equal  terms ;  and  if  ve 

write  2  for  (I  +  1\  we  get 
r        \u      r/ 

l^l.i  +  l(l-l\V 

V      r      H      r  \r      n  ) 
or,  if  /  is  the  principal  focal  length — 

THE   AMATEUB  W0RK8H0P.-IZ. 

Planinff  Kachlnes— Vertical  Slides. 

THERE  is  not  much  variation  in  the  types 
upon  which  these  are  constructed.  In  the 
larger  machines  the  castings  are  hollow  throng- 
out,  on  the  boxed  principle,  as  in  the  illustration 
(Fig.  2)  on  p.  444  of  the  last  volume,  and  the 
Novating  screws  are  inclosed  in  the  hoUowi  of 
the  castings.  These  frames  are  all  made  roughly 
triangular  in  outline,  in  order  to  resist  the  re- 
action of  the  cutting  tool.  In  the  larger  ma- 
chines they  rest  directly  upon  the  ground  foun- 
dation as  in  the  Fig.  2  referred  to  above,  and 
the  bolts  which  connect  them  to  the  bed  sides 
simply  retain  the  parts  in  place,  while  in  m&- 
chines  of  medium  and  of  small  size  they  are 
sustained  either  directly  against  the  bed  or  upon 
brackets  cast  with  it  as  m  our  own  particular 
case.  In  some  instances  the  bearing  faces  are 
prolonged  downwards  to  carry  an  extra  tool 
box  by  the  side  of  the  table,  and  additional  gear 
is  provided  for  moving  it  The  bearing  ncei 
require  to  be  planed  ascuratel^  to  receive  the 
cross  slide,  and  they  are  kept  rigid  latarally  by 
the  bed  below,  and  by  a  cross  bar  near  the  top. 

The  slide  here  figured  is  a  plain  plated  castmg. 
stiffened  with  flanges  round  the  edges.  It  woold 
involve  slightly  less  work  if  the  back,  instead  of 
being  curved,  were  made  straight,  though  the 
curve  has  a  better  appearance.  In  the  Figs.  SI. 
89,  90,  the  lug  A  carries  the  end  of  the  elevating 
screw,  which  is  therefore  placed  without  the 
frame,  and  the  plate  B  is  brought  to  one  side  of 
the  centre,  boUi  to  give  flange  room  at  the  bottom 
for  the  holding-down  bolts,  and  to  allow  sufl- 
oient  width  for  the  heads  of  the  tightening  bolti 
to  slide  freely — the  bolts  passing  nom  the  crosi 
slide,  through  tiie  slots  0,  to  the  back  of  the 
2i^«in.  thickness.  A  T-headed  receas  for  the 
bolt  heads  (Fig.  91)  would  answer  equally  wsU, 
but  the  inner  bearing  faces  of  the  recess  should 
be  planed  in  that  case,  and  this  would  be  man 
troublesome  than  the  filing  of  a  dear  alot.  The 
facing  D  is  for  the  end  of  the  cross  bar,  and  ths 
narrow  strip  E  is  for  the  purpose  of  affoidiiif 
additional  guidance  to  the  cross  slide,  beiidei 
that  provided  by  the  screws  and  nuts. 

In  the  pattern,  the  plate  will  be  framed  tih 
gether  in  a  similar  fashion  to  the  atandurd  fo. 
468  of  the  last  volume),  four  pieces,  a,  (,  e,  i, 
being  required,  and  oomer  pieces  for  the  boOov 
radii  being  glued  in.  An  im.  allowance  wiQ  be 
made  upon  the  face  for  fitting  ;  bat  it  if  not 
necessary  to  carry  this  right  down  to  tiie  bottom 
flange,  but  only  so  far  as  the  lower  lugs  of  tiie 
cross  slide  will  oome  when  at  their  loi^st  posi- 
tion. Hence  the  bottom  flange  will  be  1ft.  lin. 
long  in  the  j^ttem ;  but  3in.  above  the  foot  tbs 
front  face  will  be  increased  an  |in.  in  «>i<*w, 
and  carried  thus  right  to  the  top. 

Upon  the  plate  when  cut  to  shape  and  cleaned 
off  will  be  screwed  the  remaining  work.  Ha 
bottom  flange  F  will  measure  1ft  lin.  by  2^in.  bf 
fin.,  and  its  bottom  face  will  be' square  with  the 
plate,  a  trifle  of  taper  bein^  put  upon  its  inner 
face  only.  The  front  or  shde  portion  G  will  be 
made  up  by  one  piece  measuring  2ft.  0|in.  bj 
2fin.  by  2iin.,  and  fastened  to  the  plate.  On  the 
back  or  inner  side  of  this  strip  a  thin  faciaf 
2ft.  0|in.  by  l^in.  by  (in.  should  be  tacked,  to 
afford  a  narrow  and  true  bearing  sur&ce  for  the 
heads  of  the  tightening  bolts,  and  thus  preveot 
the  frequent  hitch  or  oiagonflLl  bite  which  occurs 
against  an  uneven  surface. 

The  plate  willbe  strengthened  and  stiffened  with 
ribs,  e,  tf, «,  l}in.  deep,  and  cut  to  their  re- 
spective curves  from  a  piece  of  stuff  planed  to 
that  thickness.  The  ribs  around  the  inner  cuires 
will  be  jointed  as  shown  by  the  dotted  lines, 
Fig.  88,  in  order  to  avoid  shortness  of  grain. 
Glue  must  not  be  used  in  any  except  the  half- 
joints  of  the  plate  itself,  because  aU  the  parti 
will  have  to  be  reversed,  for  right  and  left-huided 
castings  respectively. 

The  print  for  carrpng  the  dot  oote  C  will  he 

prepared  to  1ft.  lOin.  bv  liin.  by  fin.  (it  ii 

\xbaAa  thna  wide  puxpoidy  to  aHoid  r'*'*'^* 
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The  tuanga  for  the  Bttetcber  bar,  and  the  guide 
■tripa  for  the  croU4hde,  have  jet  to  be  filed,  and 
the  holea  have  to  he  drilled  for  the  ipindle  and 
the  Bcrew.  At  this  itage,tberetoTe,  we  had  better 
let  this  wotk  Temain  uotil  alter  the  croH-alide 
and  stretcher,  vith  the  wheels  and  their  tpindle*, 
are  made,  the  preparation  and  fitting  up  of  which 
will    fnmieh  the    subject- matter    ol  our  next 


■amort  to  the  oore  without  other  aaiiitance), 
ftna  a  couple  of  ahaTinga  oft  aaiJi  ude  will  give 
aaimgh  taper  in  thii  caae.  If  much  taper 
wars  giTen,  and  the  moulder  did  not  file  the 
ooneaponding  taper  in  the  uore  BTmmetri- 
iM^f,  the  alot  would  be  out  of  parall^  in  the 
twifing  The  print  ia  skewered  on,  and  a  core 
box  oiths  plain  aection  (Fig.  92) 'ia  made,  equal 
in  drapth  to  that  of  thejprint  and  caatinc  combined, 
•ndlft.  lOin.  long.  The  lug  A.,  which  Buataica 
tha  boral  wheel  and  the  elevating  acrew,  made  ' 
tha  liae  and  shape  of  Figa.  US  and  90,  and  l^i 
Hilek,  will  be  faateoed  on.  The  facing,  D,  i_ 
Hm  bad  will  conliet  of  four  chipping  atripa  of 
^/bu  bj  fin.  section,  and  faatened  on  in  rect- 
aagnlar  form  3in.  iquare — one  aide  of  the  rect- 
aagle  being  floah  with  the  top  :  anothi 

fron  thetrait  edge.   A  joggle/.  Fig*.  88 

Kn.  long,  will  be  fastened  on  Sin.  below  the  top 
to  form  a  ateady  bearing  for  the  cross  bar.  On 
the  back  of  the  plate  a  strip,  H,  will  be  wanted, 
1ft.  lin.  by  (in.  by  ^in.  to  complete  the  width  ol 
the  foot  i  and  on  the  same  side  ol  the  plate,  and 
xamunff  up  its  inner  edge,  the  facing  strip,  " 
Ift.  10m.  bf  jiD.  by  jin.  will  be  faatentd. 
ohipping  itnp  ol  a  Jin.  by  Jin.  section  will  be 
put  aroond  the  foot,  the  lowur  strip  only  being 
■kawered  on.  Bolt  holes  should  not  be  cast,  but 
drilled  in.  Fig.  93  shows  a  section  of  the  pattern 
cut  through  J  J,  to  enable  the  reader  to  under- 
itaiid  clearly  the  deacriptions  here  given, 

la  reference  to  the  provision  for  carrying  the 
-wheela  for  the  elevating  screws,  there  are  two 
tliTeo  methods  open  to  our  choice,  the  adopti 
of  either  of  which  would  involve  modificatic 
in  our  patterns.  In  Fig.  1 ,  on  p.  441  of  the  last 
Tolorne,  I  illustrated  the  very  common  method  of 
carrying  the  wheela  by  meana  of  hood-shaped 
faaariDgi  resting  upon  the  top  of  the  horizontal 
whaela,  and  kejtt  in  place  on  the  apindle  by  a 
■nail  check  pin.  Bat  a  simpler  method  would 
lie  that  ahown  in  Figs.  8S,  H9,  UIJ,  whure  a  couple 
of  Inga  cast  upon  the  vertical  elides  lake  the 
bearing  of  the  croaa  spindle,  and  as  this  ^ves 
ntiiar  le«l  troable  in  the  making  than  the  mde- 
pendent  wronght.iron  t>eBrings  ct  Fig.  1,  and  is 
Toy  conunonly  employed  ia  small  matdiinea,  I 
hftTC  drawn  that  attached  to  the  pattern  of  the 


slide,  and  ahonldadviae  ita  adoption.  In  larg 
maohinea  bearinga  of  either  kind  are  employee 
Where  the  caat  bearinga  are  need,  they  are  fee 
qoently  cast  in  a  piece  with  the  stretcher  o 
crosa-bkr.  Or  the  bearinga  of  each  wheel  in  thi 
pair  are  taken  on  a  aingle  curved  bracket,  whid 
IS  bolted  to  the  top  of  the  vertio^  slide.  Of  tbea 
methods  the  attachment  shown  in  Fig.  8S  i 
most  suitable  for  our  machine,  and  in  that  casi 
we  simply  have  to  make  a  lag,  as  diawn,  ani 
fasten  it  on.  If  the  independent  bearings  an 
choten,  the  pattern  ia  alreiidy  complete  withou 
the  lug. 

Two  c«BtiDgs  are  required,  one  right,  the  otha 
left-handed;  so  after  the  pattern  has  beenmouldet 
for  the  first,  the  pattern  will  be  reversed  bj 
tranafeiring  all  the  parts  from  each  side  ol  thi 
plate  to  the  sides  opposite.  The  two  casting; 
will  weigh  1361b.,  and  should  coat  about  12b 

The  fitting  of  theae  didei  will  be  a  compaitt' 
lively  eaay  aSair  after  the  table  and  bed,  tbi 
moat  important  part  being  the  front  face.  Th( 
instrucbons  given  on  pp.  46S  and  534  ol  Vol. 
XL.,  relative  to  chipping  and  filing,  need  not  b( 
repeated  again,  since  they  will  apply  equally 
well  in  this  instance.  The  laces  should  be  6m 
first,  at  exact  right  angles,  with  the  edges  ol  Hit 
feet;  and  true  linealty,and  the  chipping  strips  on 
the  feet  will  be  filed  sfterwardg  perfectly  tquarf 
with  the  bearing  faces  in  front,  and  with  the 
plate  at  the  sides.  The  necessity  for  this  care- 
fulness will  be  apparent  when  we  coQie  to  try 
the  alidea  in  their  places  on  the  bracketings  ol 
tbe  bed,  and  to  test  them  relatively  to  each 
other  and  to  the  bed  with  straightedge,  checked 
^ross  their  faces,  and  with  square  or  level  in  re- 
lion  to  the  faces  of  the  bed.  Both  slides,  when 
stood  in  place,  should  show  faces  perfectly  pnrallel 
with  one  another,  and  tbe  bed  being  adjusted 
with  spirit  level,  the  slide  faces  should,  when 
tried  with  the  same  instrument,  show  perpen- 
dicular. Some  little  adjustment  will  sure  to  be 
necessary  before  these  results  are  attained,  and 
this  can  be  done  eaaOy  on  the  chipping  strips. 
Ijastly,  the  holes  will  he  marked  o9  from  the 
brackets  in  Fi^.  3S,  p.  Hai  of  tbe  Yol.  XL.,  and 
drilled  to  lin.  in  diameter. 


XAEDTQ  LABTEKV  BLISflB.' 

IBEOABD  the  ■uDcesaf  nl  development  of  lantau 
slides  as  one  of  the  most  difflonlt  and  delleat* 
Uinn  that  I  have  as  yet  met  with.  Haaj  rabjeiiti 
which  make  excellent  sflver  prints  fail  to  maka 
good  lantern  slides.  The  formula  whioh  I  oae  Is 
slightly  modified  from  that  recommended  by  Hr. 
Carbutt,  and  I  prefer  to  use  his  slow  gelantiiio- 
albnmeu  plates. 

No.  1. 

Water 32  onnoe* 

Salpbate  ol  iron   8  oonM*. 

After  filtering,  add 

Sulphnneacid 40miuais. 

No.  2. 

Water 32  oaneei 

Citric  add  60  Brains 

(Altec  diaolving  above,  add 

Nentral  oxalate  potaih 8  onnoe* 

It  the  solution  does  not  torn  blue  litmns  paper 
faintly  red,  a  trifle  more  ritrio  acid  is  added,  and 
when  this  is  dissolved,  add 

Citrioadd 300 grains 

Mr.  Carbatt  advisee  tbe  following  propoitloill 
for  the  developer : 

Oxalate  of  potash  lolatioa   . .     S  onueaa 

Iron  solatii^ I  ounee 

Bromide  ol  potassiam 6  grains. 

to   tha  use   of   tha  bromide,  I  am 

1  aHogether  by  the  negative  from  whiA  the 

is  balag  made.    It  the  nentiva  has  atreog 

rastsot  Dght  and  shade  I  diould  not  a^^i^ 

any  bromide,  as  its  retarding  aotloo  (a  this  eaaa 
would  nndnly  ohaok  the  dsvabipmant  of  the  bl^ 
Iwhta,  and  by  the  time  thay  did  appear,  Oia  ibadowi 
of  tbe  tnuupareney  wonld  be  so  dtose  as  to  ha 
almost  opsqoe.  As  a  general  praeantlon,  howevec. 
Iflnditdssuabletonaa  a  Uttb  bromide  aa  the  da- 
Tolopuent  Is  nnder  better  oostiol,  and  any  iB^ 
over  aiposnie  may  be  eaally  eonected. 

It  will  be  notiosd  that  the  developer  — tiW 
about  all  the  iron  it  will  retain  without  ftedptta- 
tion,  benoe,  if  by  reason  of  nnder  exposnre  ttka 
image  taQa  to  develop  tuUy,  nothing  ean  be  done 
to  loToe  the  development,  for  If  more  iron  la  added 
a  predpitala  will  be  formed.  On  tha  other  hand, 
italoDgeipoanrels  given  andthedevelopcaeon- 
taininK  a  bronide  Is  poured  upon  &e  plate,  there  Is . 
some  (Jianae  of  saving  the  tranaparenoy  in  ease  tto 
bromide  chaeka  the  dmlopmant  too  mueb,  by  ponr> 
log  it  off  and  flowing  with  a  fresh  davdoper  eon- 
taming  no  bromide.  When  the  developer  is  nsad 
full  strength  as  given,  it  ia  of  vlltU  Imrarlanoa  to 
have  the  eipoaure  exactly  right,  and  fliJi  Is  very 
easily  done  when  the  oopyiog  camera  is  in  thaaame 
place  and  a  nnitotm  light  empUned,  either  from 
the  ion  or  a  northern  sn.  I  find  in  redoolng  a 
b  X  8n(gativeto3)  x  t,  having  the  oopyiD*  eamera 
eontaining  tha  negative  plated  within  6&.  ol  tha 
window,  and  tbe  latter  protected  by  a  plsse  of 
Round  glass  or  white  tisane  papra-,  the  snn'a  rays- 
sbiniOK  direct,  or  nearly  soy  upon  i^  anexposme  of 
tiom  Ave  to  seven  seconds  is  sufBoiant  lor  nagallvea 
of  odinary  density.  For  a  very  thin  noMive,  I 
bare  radnoad  tbe  time  to  cap  on  and  off.  l  preter 
this  latter  enosure  for  nwativas  of  snch  anhjeota 
as  rocks,  whfie  stone  bnildmgs,  ateamboata,  tMling 
venels,  and  rough  water  and  marine  viewa.  In 
■uch  eaaea  I  use  the  developer  at  its  lull  strength, 
as  I  notice  it  yields  what  are  called  "Uaokand 
white  "  tones,  bnt  whioh  are  actually  more  black. 
snd  blue  or  hUok  and  very  dark  purple,  each  as  is 
3f  ten  seen  in  an  ordioary  silver  print.  For  sank 
ibjects  as  landscapes  oontaiDiDgoonsiderahls  lolisge 
ind  grass,  l>rowD  stone  buildings, or  thoaeoomposM 
il  the  yellowish  brick  much  used  at  the  present 
dme,  I  prefer  a  dilute  developer,  all  thick  it  yields 
»neB  mora  in  accoidance  with  the  lubjeot.  Tbe 
iiposure  should  be  trebled,  and  tha  strength  of  the 
leveloper  reduced  one-balr,  potting  in  one^rainof 
immide  to  two  ounces  ol  solution,  and  piokmg  Out 
iie  plate  when  tha  development  has  proceeded  far 

By  commencing  the  development  with  a  weak 
olution  tb  ere  is  little  need  al  ever  losiog  a  plate. 
fy  plan  otprDcaeding  is  as  lollova:  9n[^aawa 
lave  two  ouDces  ol  developer  just  half  the  normal 
trength  in  tbe  tray,  and  In  a  graduate  oeai  by  an 
once  of  the  same  fell  strength,  now  tUa  latter 
olutioucan  be  added,  a  little  at  a  tune,  if  neoeaaary, 
D  bring  out  tbe  picture  without  danger  of  causing 

■  By  A.B.  BiKjxaix.  A  panr  md  befon  ths  Bodsty 
I  Aauteoi  fbotogfaphen  ol  Hew  Yak. 
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K^tA.  By nwM»«f»iw»rfnw*kinftirtai 
mmj  b*  butantlT  nmsMd  at  Mty  pent  at  m 
buhraidt  witboot  •ton^  Sm  Ute.  lUti 
«dU»1j  K«nte  fnm  tb*  MdbaiT  npt  ad  Id 
doUm,  Md  oomplstdr  npTBiM  Ih<  «i>dl>  ui 
Mtew-cattias  RMiing,  nnmioB  the  euiiut  Ud 
iriilla  the  UtMU  going  mt  foil  qnedfcraiio.  TU 
ii  mooMi^iahed  bj  maao*  of  an  kdditioo  to  lb>  nnd 
bMk  muiog.  On  the  nma  ihaft  with  tha  m«I 
U^e  liu^  geu,  H,  t«  tha  gau.  t,  of  tha  mw 
diunatai' ;  tbaaa  ffian  Ma  connaetu  bj  nuui  dI 
ttia  eean,  J  and  K,  thni  tha  motiao  of  tha  gn^ 
L  ii  axactlj  tha  raTCTW  of  tha  nv,  H.  Aow.H 
^awgoHl  (H  and  I)  ua  on  the  bade  gaai  A^ 
and  levdlTuig  looedr  in  opp««Ite  dmetioni,  iDdii 
tfaanin^wadilTanthtongh  tbeaa  BSan,  it  nl^ 
ramalnt  to  eonnaiit  tha  back  nar  ihaft  wia  «ac 
"  lagnlar  bank  gear,  H,  or  ttaofpoattdytBunag 
I,  I,  to  pcodnoa  a  ferwaid  or  backwwd  netam 
ol  Om  nrinAe.  Thi*  ia  dona  by  tneaiu  of  a  MA 
ted^Tae  Inar,  L.  Ilien.  it,  whila  tb> tnU, 
id  pnUn,  K,  aie  running  foiwaid,  Uie  km, 
L,'l>  pnned  toward*  tha  pnlley,  N,  the  gnr,  I, 
wfll  be  oomiaatad  with  the  ahaft,  and  the  ipnfl* 
wiU  nm  baefcinud,  oanying  with  it  tha  aae«- 
anttinff  aearlna,  and  rannii«  back  the  eaniBga  Is 
ilwnwSthaiTOt.  ItwfllbenotiaedthBtthataii 
of  saaring  ttcan  flia  ipfaidle  to  Ibe  aerew  reaiaiM 
unErcton,  btnee  the  oparatian  of  titaiemaegm- 
ing  (■  pieeiaaly  tb»  aasM  a*  that  of  a  eoanttabaS 
wSh  aMght  and  orcta  belt 

Pig.  a  ia  a  TOW  of  the  oaniage  and  ieetim  rfoBa 
oi  thMe  foot  lathM,  Bhowing  the  bad  in  ii^m. 


any  f^^^tfMtiat1^  oheuiaal  ohanBe  in  the  developer, 
I  do  not  adToeate  oaiDg  a  derelopar  that  haa  been 
mlsed  orei  tbiity  minntat,  a*  beyond  that  time  the 
yaDev  pradpitafe  bagina  to  foim,  and  thongfa  tbe 
deteloner  appear*  to  lemaiD  clear,  then  ii  a 
ntinkling  of  golden  aand  depodted  im  the  aoifaoe 
M  theplAn,  wbich.  whileit  oanbeeatilyTeinoTed 
byaconatwit  and  nVbta  Tiolsnt  agUafion  of  the 
tray,  ia  a  movenient  that  is  really  neadlaaa  ao  long 
aa  flte  plate  ia  veil  oovered.  When  a  neptlTe  to 
btradnoad  ia  thick  on  one  and  and  thm  on  tbe 
other,  tha  thin  portion  can  often  be  ihaded  with 
tneaaaa.  I  haTC  even  thrown  a  buidkerDhiet  otu 
UiatliiD  end,  and  thereb;  obtained  a  more  eren 


~rith  adjoatmanf  for  waai.  The  oentiaa  are  : 
o  Hone  taper.  The  tailatook  haa  aat-ove 
nming  tapart,  and  the  allde  reit  iwlnli  oi 
aniage. 

Fig.  1  repnaenla  aome  of  the  featnrea  of  Ihii 
athe.  The  gaar  teeth  an  rspreeealed  by  hear; 
ilack  linei,  A  ia  the  tpludle  Bear,  abown  dla- 
wnnected  from  the  right  and  left  gears,  B  and  O. 


ubibitfoua,  one  SDited  for  oil  and  tbe 

other  for  tha  Hm«li^ht.  I  have  aome  (abjeots  that 
I  oinnot  develop  thin  auongh  for  oil,  and  retain 
any  pluck,  yet  if  the  deTelopment  ia  oontinned,  the 
tauuparency  becomes  pruticHiUy  wottklBM.  I 
employ  two  camera*  facing  each  other,  in  one  the 
negatiTa  to  be  ledaced  is  plaoed  iu  a  kit  in  the 
— MOeenpied  by  the  plate-bolder,   and  the  lena 


ooTercd  by  a  black  cloth ;  this  plan  1 
wotka  Tcry  anoceufolly,  and  aToidJ  the 
"""    '  oojiying  oamera.     In  focnaainK 


I   emidoj 

hntetnal.       _        , _„. 

I  haTa  imparled  any  informBitign  which  can  be 
ntiliied  by  otbnra,  I  shall  feel  that  my  eiperianoe 
baa  not  been  in  vaio. 


TEE     FB07I0SHCX     SCREW- 
CniTINO  LATHE- 

THIB  lathe  poaaenes  aaveral  important  faatmaa 
ol  aoDstmction,  aome  of  which  on  repreaesled 
by  dataC  Tiewa.  It  i*  dengned  tor  naa  on  elaotrioal 
work,  aewing  machines,  or  other  light  work,  and  ia 


bed.  The  gearing  tumiahed  enablea 
mt  from  five  to  the  inch  np  to  Ten  fine  jutchm. 
U  ha*  a  hollow  ateel  apindle  to  taike  roda  op  to 
■/(in.  dlaoMter.    Tbe  tpindla  bearing*  an  ibaight, 


with  the  tpindle,  ao  it  nan  ba  ran  at  high  ipead 
withont  noiaa.  The  lever,  E,  oonneet*  dther  the 
right  gear,  B,  or  tbe  left  gear,  C,  with  the  ipfndle 
gear,  thna  driving  the  aonw,  S,  right  or  left,  aa 
daaiicd ;  F  i*  the  died  itod,  and  (Tii  the  i 


te  atod.    On  ooanei  thnada  tha  gean 

(tod,  O,  may  act  aa  intermediate ;  on  sua  threada 
it  may  be  eompotuided,  aa  abown ;  thi*  glvea  a  rery 
wids  range  ol  thread*.  An  Index  plate  ao- 
oompanying  each  lathe  givea  29  thnad*,  bat  many 
other*  nay  b«  obtained,  or  gear*  m»y  be  made  lor 
special  thread*.     l%la  syitam  of  gearing  la  vary 

<ungt  and  '         '"'""     "" —  '~'~    '' 

gearaare  al 


imple.     1 
iOolameti 


sotting  train 
idtbabaAgi 


3|in.  deep,  aa  thown  al 


andartii«tool-pD«t,iM«fTea«L  .     . 

le  aame,  the  b«r  acting  cmly  aa  a  f«U 

Hie  bar  and  bed  being  plaoed  well  q)Mt,  tcna 
broad  and  flim  animort  for  the  oaniaga.  H 
~   -      -      -  Jig^  to  tliagpidabaT,  A,fhi 


lb*  oaniage  detaahed  bom  Qia  aonw,  aBii  mmm 
by  hand  to  any  part  of  the  bad.  llia*lid*  n^t, 
ia  SMitiMd  to  tbe  oarriu*  by  ■  InU,  wU*  k 
tightened  by  tha  wheal,  0.  It  may  be  eat  at  iq 
angle  for  tnraiiig  or  bomg  tapan,  or  iDataiiay  » 
mtrnd  and  a  T-teat  holdar,  or  other  deviea^  m^ 
atUnted.  Ha  alide-r*«t  and  oairiage  an  ^M 
on  their  edge*,  lo  that  the  alida-raat  d*t  1* 
J  aet  aqoate  with  Oia  goide  bar.  Tka  Uf 
part  of  the  iltde'reit  extend*  back  ao  aa  to  eonr 
the  wearing  part*  and  protect  them,  from  dhip*  aaf 
dirt ;  it  alac  act*  as  a  support  for  tha  tooL  IW 
point  of  the  tool  may  be  raued  or  lowered  trr  ntlM 
of  the  oonvei  washer  and  oonoave  ahoe.  Tbtifils 
ia  gIU>ed,  to  provide  for  any  adjottmant  It  vay 

The  foot  power  laihown  in  Fjg.  S.  On&elaMi  1 
pnll^  sh^  it  a  elotch,  0.  whlA,  wiMBib*  tiaaO*, 
b,  la  pnaMd,  engagea  With  and  gina  motiim  toAt 
nillay.  On  tbe  stopping  or  telundag  «I  a* 
favadle,  tha  pnlley  oontioaaa  Ita  vA»>im,  ae  Oa 
stcokaa  ma*  be  long  or  ahort,  qsiek  or  akiw,  al  tk* 
WiU  of  tbe  ope^rtor.  Tha  V^aa,  E,  niasa  aid 
balinoaathabei^le.    Tb»«oa»^B,h«atwo^j% 


1,  F,  i*  piOTited.    TUafOdlpBWk 
tart  torn  any  forilm,  UilsvfMB 
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iawarfaden  it.     With  buk  geui  a  ipaed  of  36   ■ntwtaDcankriciinhaightin thedatkjiut uit doM  wu  32  on  the  tctin.     I  otiMtvad  the  iuatriinuDl 

imlnluni  mtj  ba  kept  up  ;  witlumt  back  gun   In  tlu  llakt.    NaitlMr  tma  ita  ehangsa  ba  dua  to  the  innds  the  honae  and  the  one  ootiids,  thraa  timaa  a 

uaapead nw J  ba  Taried  from  120  to 3,000 rarolQ-    aotianalthe  eleotrioit;  ol  th«  air,  far tha ohaogea  dajdotiiiKJuiiuiyaiidFebruuy,  aoditmialwmn 

HB*.    BalwaTlltaitllii  therightdiraotian.    The   of  the  tuba  take  plaoe  the  aama  In  a  protested  found  that  the  height  of  the  tiro  columui  vatied  tn 

thellar  ai  thej  do  lo  tbft  opan  ail,  and  tba  eleotrio  oppotite    dincCiona    wheasTei    the   tempnTLttuie 

potential  inude  of  a  •heltwiaalwanwro.*    Wa  changes    maide   and    outaids    wers   in  oppaiito 

.       .-  ..              ..            Ltnra  for  Ska  oanaa  of  it*  diraotioni. 

,                latiif aotoiT  explaaation  I  obmrrcd  the  Initrament  three  timet   a  day 

of  iti  action.  If  it  ii  winter,  one  ean  aatiljoOD-  daring  the  whole  ■ummer  and  antatnn  of  1S81,  an4 
Tinoe  himielf  ot  this  by  taking  the  inatniinent  into  then  wu  neier  an  increaae  ia  the  height  of  the 
a  watm  room.  If  nowths  initmme&t  ba  bongont  pi«cipitate  without  a  correaponding  fallal  tempeia- 
ot  doora,  the  preoipitBte  will  in  a  little  while  in-  tare,  or  a  decresie  withont  ■  cairsipondiag  nae  of 
BRaifl  greatly  in  quantity,  and  if  the  difleienoa  of  temperature.  It  will  thai  be  leen  that  the  iaitm- 
tempeiature  u  couaiderable,  the  alcohot  in  the  tuba  meat  ii  not  a  "itorm  glau'*  or  a  "chemical 
will  M  filled  from  top  to  bottom.  Iharaatabaon  barometer,"  bat  a  chemical  thermometer,  and  K 
which  I  have  divided  the  length  from  the  top  of  Tsry  poor  thermomster  at  that, 
the  alcohol  down  to  the  bottom  into  ten  paita,  and  Do  iti  indicationi  bear  any  relatLon  to  wtathar 
theae  again  into  tea  porta,  lO  that  I  con  read  the  chaogea?  Yee;bBaaaH  temperature  changea  an 
height  of  the  precipitate  at  any  time  ia  hundredtha  oloaaly  related  to  other  weatber  obangea.  lathe 
"'  '^e  greatest  height  to  which  it  i>  poniblefoi  it  aummer,  under  an  eilended  but  moderately  high 

"'     '       "      •     "■     ■    •        '   ■■      '   -^       --'    -       -■         '  ■■  auallyei^- 

,  *"<!  the 

lom  73°,  outdds  27'.    I  placed  the  of  the  piwlpilale  will  be  evi>u  with  Ihs  diTiaion 

lide,  and  fai  two minntei little  itan  marked  "Fair."     When  Bhowere  comeon,  the  alt 

iMgan  loiormattbesideaDdtODiove  dawn  toward  tanu  oool.  and  the  prfcipitats  risea  to  the  diviaion 

the  bottom  and  up  to  the  top  again  In  the  centre  of  marked  "  Cbiuige."    WheueTer  au  area  of  decided 

the  tube.     Theu  continued  to  inoreaH  in  liie,  and  low   preaaure  poises  over  the  country,   the   oir  ia 

in  five  minutes  the  alcohol  waa  about  one-quarter  warm  in  front  of  it :  and  aa  the  ceutfe  pasaea  over, 

fall  of  tbem.    As  theae  increaaed  and  the  ciroola-  there  is  usually  a  audden  fall  of  temperature.  lUt 

lion  of  the  liquid  became  slower,  they   began  to  couiea  the  precipitate  to  rise  up  to  the  diviaion 

accumulate  at  Che  bottom  ond  aomewhat  at  the  top,  marked  "  Storm,      and  the  wind  in  aach  cydonio 

nntil  in  twenty  miuutea  the  alcohol  waa  fuU from  aystemsis  olwayihigb,  eipwiallyin  their  rear.     In 

top  to  bottom.     I  brought  it  inaida  the  boose,  and  the  winter  the  top   of  the    precipilate  is  nearly 

in  a  few  minutes  the  precipitate  began  to  take  on  a  always  op  in  the  diviaion  marked  ''  Cbuige,"  and 

more  attenuated  appeoronce  and  to  alowly  decrsaee  oi  the  weather  is  stenully  changing.   I  auppuse  it 

in  height.     In   forty  minutei    it  reod    21   again,  mov  be  ooniideied  obout  right.     On  the  oontrory, 

Beodings  ol  the  height  ot  the  preci^tate  token  a  decided  anti-cyclone  may  in  summer  bring  cciul 

every  ten  minutra  were  aa  foUowa  :  4  03  P  m.,  100 ;  weother  :  and  the  precipitate  will  riie  up  into  the 

3.6    p.m.,   03:    Ti.lS     p.m.,   80;    6.25    p.m.,    HD;  division  marked    "Storm."  occompouied   by  the 

£.36  p.m.,  21.     Another  inatrument  with  the  acale  deareit  akiaa  and  delightful  brerzca.      It   iii  atao 

ononged  iu  exactly  the  aame  manner  had  been  COnmon    for    ioId*    to    pass    over    without    any 

hanging  outside  for  a  month  or  two,  and  nadtO  material  changea   in  temperature.    In  auch  cati:a 

during  the  whole  experiment.    The  inatrument  in  the  height  olthepiecipitBtewillremaia  uncbongnd. 

my  room  waa  next  put  into  warm  water,  and  I  The  indications  of  the  inatrument  aie  then  anme- 

found  that  at  a  temperature  of  about  100?  every  timea  right,    sometimea    wrong,    hku  the  negro's 

particle  of  the  pmcipitata  wuuld  diaappear-t  dumb  watcb,  which  was  alwaya  ri)iht  twice  a  dajr, 

. ,                     ■       1        I         .v     . ji        1.T    ii          If  allowed  to  ramaiuiu  the  water  while  it  cooled,  but,  as  it  gave  no  indications  of  tlie  lime  when  it 

STv^  J^*"'    »  "      fi.          ^^    ,^     i,-        little  stars  or  Hakes  would  begin  to  appear  in  ihe  was  right,  it  woi  not  worth   much  aa  a  practical 

■Mhinewaithinea  tonm.  thua  avoiding  the  motion    ^oohol,  and  when  it  hadfalloS  toateipeitoreof  Instrui^eni. 

■anawr  to  ennk  mohona,  oven  whan  power  is    j^^       ^^o  u,o  alcohol  would  be  entirely  flUed  with  ■  „■ 

"^"tT;  1^1,'"^  future  IS  one  that  will  be      h,  predp;to.     II,  then,  the  indicatioi  of  the  in-  — 

^jjwUtad  In  plicate  opwaliona.     The  lathe  is   rtn,S,™t  „«  to  be  rali^  on,  it  ia  eaay  to  get  up  a  MWD 

Bids   1^   Oe    Narmgonsett  Mschme    Company,    .torm  on  short  notice                                J       »        »•  jntMlJ. 

■pmiaMM,R.l.-Am.rican  llaiMnlU.                         Suppose,  whea  an'instramant  ha.  been  carried  '■pHEKev.  S.  J.  Jertom  delivered  anable  and 

^^                      n  and  the  precipitate  fills  the  ,1,.  ¥'Jf™''??  '•"''"<'  »'  E^''"?  "  «««k  "go.M 

.>• A  !i  :.  ■:» t.:j.   ..  "  Mind,    in  which  an  anproiimoteiy  accurate  vuw 

>ftbe  relations  of  d 


t'lO, 


alcohol  from  top  to  bottom,  and  it  is  left  outside,  as    """"*'",'?.  "hich  an  approiimoteiy  tu 


THE    CAKPHOR    BAROMETER    OR  mentha.,giDgoutaidewfetr«dtoaboTe;-insacha  lucdly  expounded.    It  is  aati^sctary  to  note  th« 

-aiVtVir    rtTAQH'-  case,  after  the  iustmrnant  haa been  out  anme  time,  "^T"'^  of  a  Uieologion  towards  s=i™ee.     Wedo 

8T0RH    0LA8S.  theilnmnorprecipitatewillbegiotoshorten.BVen  not  affirm  that  Mr    Jerram   h»ahaksn   himself 

Ewas    disoomed  by    our    oncestcr.    that  the  thougb  the  tenmerature  remain?  the  aame  ;  and  it  entirely  free  Irom  Ihe  trammels  of  hi.  preleasional 

height  Of  the  nndjiaolved  camphor  in  a  cam-  will  be  noOcedthat  the  bottom  presents  a  more  l"*"'  of  thought  on  the»  suhjj...^.  but  J.u  position 

bottk  waa  different  In  different  atatea  of  (he  compact  appearance.    After  aboot  a  week  or  ten  "  o""  «"*'  '"'Ij'i  "."'  »?  excellent  pro muw  of  fur- 

.1 j». laqoitecastomory  tokoep  a  days,    the    precip'ilate  wiU    have  entirely  lost  ita  ther  propesa.     He  la  not  prepued  t;  say  that     the 

!h<iDordertoairtieipot.the  feithery  "pU""™.  "<*?».   perhaps,  a  little  at  """.? '"^' *>"""'■  \f"  ""r'^^II^'^^rlS 

.^.  it  being  thought  that  an  the    top,    ^d  will  present  a  oompsit  granulated  make  auch  an  ^^tticn  ;  but  ha  r«ogn»fS  the  toot 

ht  of  tha  camphor  indicated  ap-  mass  flfling  about  hall  the  tube,  if  it  is  winter,  and  ""■'  ^yeiological,   aa  dutiuKunbed   (rom  pnwiy 

wind.    Theinventivegeniuaof  about  onAuart",  «  it  i«  .ummer.    Ifwbile.be  P«''PV_'??Ju'^i;"V,.^Jl^.!'?,ti.S^^^ 


fX 


.   iTuiu.     j.uBiuTEuum  Hiiiuug  Ol  anoui  one-quarier,  u  it  is  summer,     ii  wmio  ino    : £r' V — '.  ■  ^  i — -i  TI     .7           .      '.»  — „ilt 

allow  the  instrument  to  remain  the  column  of  preupitate  was  shortening  there  was  important  port  m  elucidating  tha  tarlf 'y  «'  nw^ 

»  WUS  omla  rorm-t     The  camphor*  and  alcohol  any    oousideroble    change    in    temperature,   there  pheaomena    and  ho  has  arrived  at  the  percepum 

W«n  pnt  into  long  glass  tnbea  hermetically  sealed  miaht  be  some  minor  oicUlations  in  the  length  of  t^j'     ",0  atafo  o(  mmd  and  no  change  in  a  nua 

■IOie%op,andadjastedina(ramewithathermo.  the  column,   but    the    whole   tendency   would   be  takes  pUce  without  an  act  of  cerebration  ,      at  tho 

■Hiar    attMhad.      Tho    aide    of    the  frame  next  downward.     When  this  atote  is  ottoined,  the  pceci-  some  time  makinq  the  necessary  allowance  ror  lfl« 

thi     tnlw     W»     divided     into    three    divisions.  piUte  diaaolves  very  .lowly  in  the  oloohol.  and  the  poaaibdity  that  the  conaciouiuaas  miLy  hereafter  bo 

Oa     ths    bottom    one     waa    marked    the    word  KistrumeutU  capable  ot  goig  through  considerable  'o^^   to  be  located  in  the  periphery  os  well  oa  thj 

"lUr,"    OD    the    middle    one     "Change,"    and  changes  in  tem«ratare  without  mloh  chouge  in  o™t™  of   the  nerrouj  .yatem,  or  diffused  through 

ontha  lop  one  "Storm."     A  note  accompanying  the  height  of  thepredpilate.    Thua,aoppoae  in  the  the  body  aa  a  wh-le.     It  la  not  nrossiary  to  point 

aa  instrument  stated  tut  the  weather  WMiidi"  mominl  tha  tempore  wa84U^  ^dbjrnoonhad  0"t  to  t^e  .™ntifl=  reader  that  Uioaelnrmuhition; 

Mfod  by  the  word  in  the  division  with  which  the  riien  to  50",  the^eight  of  the  Column  m»y  show  "*  thooght  (how  a  deeper  ui-igbt  into  .lie  anbjort 

1     to  of  tho  chemical  anbatance  corresponded.      It  no  perceptible  d- crease,  because  the  dense  crystals  thauls  comnionanioug  those  who  sluOy  il  (rom  IM 

,    lln  Itatod    that  the   direction   of  the  wind  wos  diss^ve  ^owly.  and  the  alcohol  lacks  considerable  inside  _sUndpoiut       fha    v^eak^.t    pjirt    of    Vx. 

,    dwwn  1^  the  snhatanoe  being  a  little  higher  on  the  of  contaiuiog  ai  much  aa  it  could  diaaolve  at  the  J*"*™  *  orgumaul  la  tiiai  m  «  men  ne  «. rives  so 

;    Mmomt*  ilda  from  which  the  wind  come.    Theae  latter  lemnerature ;   but  when  toworda  night  the  harmonise   I^ke  s  hypoHicsis   Hurt  tl.«niina  M 

won  mMnfaotnred  and  sold  aU  over  our  country  temperaturaagoinfalla  to  about  40',  the  liquid  i.  I',^'' ""  ?  ^'*"^''''''*^"J.'?''^''\"*!;'"  Tk 'iL'V': 

■ndw  the  Muna  of  "  Storm  Glaaaea,"  or  "  Chemi-  nearly  oaturated  ;  and,  if  by  tho  neit  morning  the  '^ing  may  be  written,  with  the  doctnhs  ofherodily  , 

•■1  Buomatais."     One  fliro,  I  auppose  in  order  to  temperature  has  lallen  to  aay  32>',  the  liquid  wiU  ond  m  whioh    ol  couree,  he  is  compel  ea  to  aaaunio 

tenMOlbe  sale*,  adopted  the  name  of  "Signal  be  filledto  aconsiderableheight  withligbl.ieathery  t^9  uudemonetroble  propositicn.   sud,   us  we  bs- 

• '-xBuometer;"  and  I  have  met  a  number  of  crysUls  which  readily  di^solSe  on  arise  of  temper.,  have,  the  untenable  l^^iy"",.  '^f.  "*:;"  ""  ?", w 

s    hi   possession  of    these    in.truments  who  tuie    or  it   the  temperature  remains   atitioiory,  ?i""g  "^i"   Ihoa  the  products  of  idratj. ..,  and  (hat 

■    thooght    Ihey    bad    one    of   the    aenuine  .etOe  to  the  bottom   changed  into   the  more  com-  >?  -"me  uneiplamed  way  „Uu.,.o»  hndyn,  ""f  ^o 

Mtsra  which  tho  Signal  Service  nssd  in  iU  pant  gronulor  crysWls.    To  illustrate  from  obeer-  '=''"°'  ."ftween  primal  aguosticum  and  couacious- 

pwaiotiM-.  KaoS-on  Janiiry    13,   the    temperature  in  the  "O"-  .The  logical  process   to  which  Mr-  J"™* 

Tbe  faot  that  the  monnfacturers  have  bcrmeti-  room  for   about  a   week  had  been  ranging  from  «?■"'!';'«  ''"Tl'    "l'"'"^'?    neoeasitates    thst  he 

■■117  aealad  tho  top  ol  the  tubea  fortunately  luviaU  about  00°  to  70^,  end  the  height  of  the  pre<!ipitate  '^""^^^  1?"^:^X  f^V'f^  °I^'^'i,  "'  '"^  '?"'™ 

i»  A  innstigation  of  the  cau«i  of  the  inairimenf.  J  the  inatrument  hod  been  almoat  stoo/y  at  23  on  com  porabTe  with  the  cylmder  ot  o  phonograph  i.poo 

moUon,  for  it  is  evident  at  once  that  the  contents  of  the  scale,  when  the  tamparature  in  the  room  on  the  wluch  certain  marks  are  improEaad    in  toot  as  on 

■B    impemeable,     air-tight    vessel    of    glass  can  eveningofthei3lhl«UtoM".and  light  flakoa  of  pre-  °.'«*"'\?l  ?l!"'^^"rr^.r  iiJ.t.jr  L  .5'^;  « 

wither  be  aS.eted  by  variiLtions  in  the  atmoapbetic  cipilatlbegan  to  form.     I  knew  the  liauid  wa.  now  a.ons  wh.^  forma  P.»^  "   ''»  "'"'titut.on  and  .,  M 

pnmie  nor  moisture.     Tbot  light  ia  not  Iha  cause  auper-aatiiated,  and  any  further  deorea«i  in  tern-  S.""*'  ^^  °'  .""'  "ihor.tanco  as  the  miitter^sBLI. 

Sitoutioneanbe  easily  .bo.n,  for  the  chemical  pefaturewonldi^uaead^ded  precipitation.  Onlho  When  any  spe«ea  of  ^organise,!  matter  reprodueel 

-—  morning  ot  the  14lh,  the  tempSrotiie  had  fallen  to  "■  ^'^^.  ""o  form  m  which  "  »  o*»' ■■  «  "«« 

;^B.Hs«  Ci..r™.inlhc  A^r,...  i..:,„^,vi™'  43",  on^d  th,  height  of  the  colnmn  ot  predpitat.  ?^^.-t^  Jtti^^^^t^SS.  In'd  q";!t^del!SJi: 

,        ,    .    „.„,  ,„,  .,,.„  „inn,^  b>  .n  An  eduoatad  cell   brings   forth   as   ita   progenv 

Sf^h£e'°i^  to%"^leS^rtn?  "  "ducted  «dls;  and  the'Wuicatiou  thus  repVnceS 

■■le  helSt  "ftheoolumn  —"in  its  likeness,"    or   "in  his  kind"— is  Bonw- 

thing   mure  than  mere  copaoity  tor  Innotion  :  ItN 

ItdlKilverafldlT,  itlswelltoshsks  the   recorded  nt'ill  of  function.     In  this  war  an 

tinnter.  ovil  tree  brings  forth  evil  seed.    Tice^  oi.,aa  Ms. 
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J«lTUl  would  Mf ,   lin/ulneii,    a  Kctnsll*  tr 
mitted;  not  meiel;  tha  poi   "  '" 

lEniliiig,  though  thete  ai( , _ 

hu  gone  ao  tn  tb»t  he  mmt  oeedi  go 
forthar.  Uwutime  ws  litutily  endone  hu  oon- 
eluiioa  :  thftt  which  "  metaph jsics "  repioMnti, 
Albeit  the  term  hu  □□  precifle  ■igniflconce^  **  the 
phQotQphj  of  mind  u  dutiagaiihed  from  that  ol 

nutter erentaall;  comes  to  facts,  the  mttim 

of  which  bu  not  hitherto  beeo  solved,  u  all  ■eieoeaa 
of  obamntioil  most  do ;  bat  so  long  as  it  doee  not 
dogmatin,  no  danger  ii  to  be  feued  ;  and  when  it 
hM  reMhed  the  point  beyond  whichiteannotgo, 
that  for  the  tima  is  the  true  ajsUm  of  psjoholosy, 
•"■'   —  ——It  patiently  wait   till  (uither  inqoiciet 


nm  (which  can  be  y>ried  bj  pnihing 

I  or  1«H  down)  will  hold  tha  object  uudei 

allow  it  to  be  mored  abont   with   tho 

({reitest  aoaoracy.    The  mirroi  J,  baddea 


licirde  K,  is  attaohed  to  a  bar,  L, 


in  the  rotating . 

with  a  joint  M  each  end  allowing  i 
-' " "  ">?»  Ughl 


,  BO  a«  to  throw  obUqna  light  OO  the  objeot. 

is  diaphragm,  H,  in  which  the  size  of  Uie  apeT- 

ji  vaned  l^  revolving  it  in  its  fitting,  aonw* 

into  tbe  nndar  snrfaoe  of  ttie  itage,  and  can  be  le- 
mored  when  other  mbstaga  appantu  Is  mqnirad. 


Z^uM. 


oat  a  more  ezteniive  field  ol  koowled 


BECE'8  "STAB"  MICKOSCOFE.* 
TN  the  constnietion  of  this  microscope  Ueesrs. 
I  Beok  appear  to  have  redoced  the  coat  of  an 
Wl«ient  iostiument  to  its  very  lowest  limits,  £3  3s, 
osilf  being  ehareed  tor  it,  inclndiog  a  lin.  aud  ;iD. 
objeotiva,  which,  it  is  claimed,  "are  acnuralely 
wotked,  mirely  achromatic,  and  thoroughly  suited 
* =anfifle  reaearch." 


id  oontoived  so  that  the  instrument  is  steady 
mry  position.  It  is  made  in  two  forms,  with 
eliding  or  a  rack-and-pinioo  coarse  adjustment. 

like  foundation  of  the  stand  is  a  solid  cast-in 
base.  A,  having  at  its  top  a  hioEe  joint,  B,  which 
■lloWB  tba  inatmment  to  be  iaclined  at  any  angle, 
and  ia  anffioiently  flrm  to  permit  of  its  being  placed 
horiuutalfor  me  with  Woltaston'i  oamrra  fdclda. 


Tb»  body,  n,  has  a  draw-tnbe,  C,  with  coarse 
fine  adjostmenta  at  N  acd  F.  The  itoge  Q  hu 
qoinm  E  H,  the  pirn  attached  to  whi^  may  bi 


■TeurnalBofSXiaviMVital  SoaMT' 


FITRE    BVTTEB. 


N  HeasTS.  J.  W.  Qaeen  and  Go.'s  Muiroieopical 
Bulletin  for  June,  wa  find  a  brief  aoaoDut  nf 
a_  Bipemnanta  vrith  Dr.  T.  Taylor's  method 


disciiminating  bel 
*  by  Mr.  J, 
gave  some  notes 
-   ng2,  and  Mr.  Bi 

Some   months 

iticBd   lh( 

Butter  end       ..  ,    . 
scopiftt."     Thinkinj 


:ween  batter  and  its  aabatitutes, 
B.  Batta,  of  Philadelphia.    We 


in  eonneoUon  with  this  matter  on 


Microieepical  Sullttin 
if  a  pamphlet  by  the 
of  Agriculture,  entitled  "  Analyeii  of 
F«t»,  by  Thoe.  Taylor.  M.D.,  'Mioto- 
"  ■  •  ing  it  might  be  of  intereet,'  I  sent 
,  and  mast  return  thanks  to  the 
Sullttin  tor  having  pnt  me  on  the  track  of  this 
interesting  matter.  Having  ssonrad  tbe  informa- 
tion from  the  pamphlet  of  how  to  detect  tbe 
presence  of  adult* ~"'""~" 


To 


uftarstiona  in  butter,  the  m 
le  work  to  my  oirn  satistaot 
Qod  the  .characleristie  result  promised  for  pure 
baiter,  I  vainly  triad  aamplea  M  "  Pun  Creamery 
Butter"  from  the  fiiat- Class nooeriei of  ont d^, 
bnt  somehow  I  could  not  get  the  reralt  promiaed — 
even,  stransa  to  say,  thay  all  showed  thauamia* 
takable  mark  of  admiitora.  It  nay  be  wall  hem 
to  quota  the  words  of  Ur.  Taylor :  '■  The  teat  is  a 
vary  simple  one.  If  a  few  dropt  of  tnlpbnria  add 
ba  combtoed  with  a  small  quantity  of  pnn  batter, 
I  the  butter  will  SiMium  fim  an  o^ja^ua  whitish. 


ydkiw  oolow,  and  aftar  tho  lam*  of  aboat  to 
mlnotM  it  will  change  to  a  bdck  nd.  OlMUt- 
garinamadeofbMt^  when  trMtedinthasus* 
maniierdiangasatfinttoaelaaiainba'.and  ftwa 
Upse  of  abont  twenty  mlnutaa,  t«  a  daq?  wiMOD." 
In  order  to  mOOj  myaeU,  I  waa  fntaMt* 
enoogb  to  iMare  some  batter  made  nndar  mj  <r«a 
en,  by  tha  old-taahionad  method  of  baatingpai* 
oieam  in  a  bowl.  With  this  aa  a  prima  wrai,  I 
obtained  the  promised  nsnlt,  both  when  Imh  and 
after  several  days.  [In  fact,  the  randdi^  tra* 
age  did  not  in  any  way  aSeet  the  tMt)  But,  to 
my  amazement,  all  the  aamplea  afterwaidi  diowM 
clearly  that  soma  other  fat  waa  preannt ;  lom*  wen 
part  butter,  in  which  caee  tha  two  fata  aafaiata 
QienuelvM  in  the  dish,  tha  butter  farming  tba 
oantre,  and  the  other  /ats  forming  a  riog  of  dadt 
oripiaon  mrraanding  it,  with  a  grerauth  Dt0t  a  any 
preparation  of  lard  enten  in  the  wiztnrv.  The 
aotiaD  of  oottoD-seed  oil  I  aas  not  ablatoiWe 
oartainly,  bat  believe  it  to  have  a  peouUar  graanla- 
tion,  which  I  intend  to  prove  by  mixton  and  tNt 
There  is  a  difBculty  arise*  in  egauiinatintlt  of  lUs 
character  which  must  be  boms  in  mind  by  any  one 
inclined  to  teat  his  table  batter,  that  it  ia  alncat 
impossible  to  buy  butter  after  it  bi 
that  tha  teat  is  beuig  made,  the  bottc 
ing  to  have  a  great  lack  of  conBdeiiuB  >••  •»  «»■ 
It  is  the  intention  ot  Mr.  De  La  Oonr  and  mylaU 
to  give  a  pablio  eihibitioD  of  tbe  teata  befot*  Uw 
Microscopical  Sociatj  of  Camdao  at  an  eaily  mest> 
ing  and  invile  mapla  from  dealen,  bntwe  Danv) 
tear  of  oar  powers  being  overtaaed  by  <he  aomha 
presented.  The  pecuuar  eryatallisalioa  of  tka 
various  fate  in  cooling  is  another  esay  methodcf 
detection,  but  a  description  thereof  would  ba  too 
lengthy  for  the  time  at  my  dispooal. 


M  botteraellei*  •* 


trannamt 


PAPER  NEGATIVES.* 

ONE  ol  tb«  qaestioni  at  prearait,  and  for  lOBa 
time  past,  exercising  the  photographic  nisi 
is  that  of  a  subatitote  for  glass  for  landsoua  wcit 
—a  subatitnte  wbiob,  while  giving  all  tS«  eo«d 
qaalitiM  and  offering  all  the  oonvooieaoaa  of  ^a^ 
shall  be  bee  from  the  saiions  objeetions  of  wai^ 
bulk,  and  fragility  of  that  aubslanca.  Despite  ombj 
years  of  paUent  aeuch  in  that  direction,  wa  sssn 
now  at  tar  off  the  goal—a  ftrfat  substitute — aa  n« ; 
and  photographen  have  recently  ahown  a  tendaocj 
to  accept  ue  awt  ot  compromise  which  papt>  as  ■ 
support  offara  them.  Hnmerona  haw  boan  tts 
prooaasea,  some  patented,  devised  fta  tlie  pnipcaeol 
rendering  paper  translucent  or  tranapannV  lol 
depriving  it  of  its"graio"i  many  also  have  baa 
the  attempla  to  Introdaea  a  flexibA  and  b 
Blm-subetituU,  composed  ot  ooUodion, 
gnttapel^,  and  otiier  materials,  bnt  no  mat 
iocoess  has  attended  aaoh  efforts,  owing  main^  to 
the  great  expenaa  of  the  material  and  tbe  tnrahls 
involTcd  in  fta  nse.  Papai,  howerac,  ev«n  of  good 
qajjity,  ts  a oompaiatively  che^i  material,  andif  it 
can  be  ntilieed  wiUi  advantage,  ao  far  a*  qualitysl 
raanlt  and  facility  of  manipulation  are  ooMetned, 
many  a  tourist  will  rest  content  to  pot  up  with  sdA 
minor  inconvanienoes  as  tha  longer  time  requind  k 
printing. 

Notwithitanding  the  vast  amoont  of  attentiiM 
that  baa  bean  given  to  the  subject  of  papa  for 
negative  purpoaea  from  tbe  very  earlieat  days  of 
pbotogiaphy,  it  is  probably  the  caae  that  many 
modem  experimenters  have  entirely  failed  to  gnf 
fully  tbe  requirements  ot  the  papai  negative  piiicsss 
ol  w-day.  lu  the  daya  ot  Calo^pa  and  waiad- 
paper  processes,  the  sensitiTe  auvar  salts  wars 
formed  in  tha  body  ot  the  paper ;  hence.  In  order  to 
obtain  an  image  a*  froa  as  possible  from  "  grain  " 
caused  by  the  texture  of  tha  paper,  it  waa  abwlute^ 
necessary  that  the  latter  be  perfectly  horaogeDeoa 
in  its  internal  character,  aa  well  aa  smoothed  aod 
polished  on  its  exterior  surf  aee.  It  waa  in  the  coo- 
blnation  ol  theae  qualltiea  that  the  old  "  Camon  " 
and  "Tomer"  papen  excelled  aU  oOieie,  anl 
gained  such  a  reputation  for  the  apedal  purpatN 
referred  to. 

In  order  to  explain  the  action  of  a  oouse-graiasd 

Saper  in  giving  grannlaiitr  to  the  image,  we  will 
igrees  fur  a  moment.  Suppose,  tor  mslanoe,  a 
(thaoreticollj)  perfectly  homogeneous  paper  it 
aaturated  with,  aay,  potassium  bromid^  and  after- 
wards Boated  on  silver  nitrate.  Silver  bmnide  win 
be  formed  in  tba  body  of  the  paper  In  a  atata  <A 
oniform  division— that  1*  to  aaj,  will  be  evauy 
intermixed  in  the  minutest  partiidet  with  tha  ahnoit 
grabiless  pnip  of  the  paper  aupport  Ocoaequnt 
upon  devdi^iaant  a  eotrei^ondiogly  gramlaa 
image  will  be  the  leiult. 

I^  on  the  other  hand,  a  ooaran-gtausai' *" 

nsed,  or  one  which  shows  the  "rneah" 
we  shall  have  the  potaadum  bromida 
absorbed,  tba  "porea"  or  intenticaa  of  aafW** 
holding  more  than  tha  ooarsepartfalaa  at  aulHywb 
Consequentlv  we  have  the  ailvef  bzooidB  foBMi  ■ 
a  ooarwr  or  [saa  oniform  iiat«  of  d~  " 
this  it  m^be  tawithat  it  la  nut  I 

*  Framths^rMsl  ^Mr«sl  ti 
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napu-dirirf/ywblohaanMthagn.DuluitTKi  often  maj  be  inteieit«d  In  knowing  tbktMr.  John  B.  udnom  mnrk  1m  bMtowid  on  UiUmbjcet  dDring 

found  in  the  imigc,  bot  nallT  tbe  uuovcd  diatiibu-  Herreahafr.tba  prindpftl  of   the  Hermhoff  Com-  tbe  wholaof  >  blow-fl;  "KHon."    After  ipMkinf 

tiou  ot  the  lenutiTa  ult  which  the  gnnnlvity  oi  puiy,   ia  totall/  blind,  snd  hmi  modelled  all  bii  ot  hii  nameroiu  diMeotiani,  be  nyi :    "  Uaoy  a 

the  pKwr  CKOiai.    In  faot,  a  atruotuielBU  neg&tiTc  leeHlabythe  aenn  of  toaeh  alone  ;  be  bu  literall;  hundred  ooudnii  were  neoeHuyta  get  the  parti 

(oa  glui),  prlutfd  throuub  a  ibsat  of  papar  ol  felt  the  hnea  ont.    The  futeit  T»nl  that  awinu  to-  into  definite  pontioni  sre  I  ooold  aatdafy  mytelt  of 

moderately  eTen  Icxtnre,  will  ahow  far  lau  grenn-  day,    irtfflpectivB  of  siie,   ia  doubtleea  the  ateam  'he  arrangement  of  what  I  will  Tontnre  to  call  ttw 

Unty  ttaui  would  a  paper  negative  made  npon  the  jKht  Slihllo.    She  recently  ran  from  thia  city  to  '.noVen' attaehedtothapeenda-trudieEeof  diptem. ' 

•ama  kind  ot  paper.  Sing  Sing  on  the  Hudion,  3D  milea  by  tbe  ohait,  in  Thebe  aacken  he  likena  to  "  earlike  appendage^" 

AiniD^  from  thia,  it  wonld  appear  th&t  whan  ax  TTmiD.   from   tbe   atart.    This  is  an  aveiags  ol  "  monae  eaia,"  or  "bati  eara."    Befoie  I  aant  the 

emvlMOn  la  aniiad  to  the  auitace  of  thepapoi  only  -^37  milea  per  hoar,  but  ia  not  an  expreaaion  ot  hei  alida  ot  tbeproboidi  in  September  laat,  lomuolted 

thmt    Oa   diffionlty     of    KOnring    freedom     from  hiBh»t  Telocity,  for  ahe  was  not  put  to  ipeed  from  all  the  mott  recent  atandud  worki  on  the  mioia- 

gnunlui^  ia  omtome,  and  luoh,  uo  doubt  io  the  the  atart,  but  ran  aome  miles  uuder  easy  stum,  sooua,  as  well  u  Mr.  B.  T,  Lriwnes's  "  Analsmy 

abatnct,  raallf  ia  the  oaie.      But  it  ia  juat  here  The  Siilfllo  outran  on   this  occasion   the   Sfary  and  Physiology  ot  tba  Blow-fly,"  andl  could  not 

when  experimeBtaliata,  and  perliBpsmsnauctDreTB.  roicrll,  hitherto  tbe  fastest  boat  on  the  liTer,  beat-  glean  any  intormstlon  that  the  details  of  atnmtian 

(ail  to  recogniae  what  is  required.     Ttiur,  giren  s  ing  her  with  ease.    The   Mtrv   Fuvr'l  was  fully  described  in  my  letter  had  been  □baerred.    Tbl« 

paper  of  flue  and  aTen  structure  and  amuoTb  surface  aliTe  to  the  occation,  and  did  hWbest,  but  tlwtwsi  deacriptioD  waa  ouly  lucta  as  would  aaggest  itaaU 

OMlung  would  appeal  csaiar  than  to  apply  a  layei  not  enough.    The    Uttklta    hss    achieved  by  thii  to  anyone  conienant  with  aoatomy.    I  hope  1  may 

of  atiiiotnieleas  ouUodiuu  or  gelatine  emuliion,  and,  adventuia  a  wide  uotorirty.     In  claaing,  ws  may  be  pennillad  to  make   thia  eipluiation,  aa  M  to 

aakTeault,  toaacuTaagraiulessandpt-rfectimageon  giye  tbe  secret— it  it  may  be  ao   called— of  the  abow   that  Dr.   Anthony's   charge   that   I  hare 

dvralopment.    But  praotic*Jly,  and  m  the  absence  ,1tiltUa'»  great  speed.     Thia  results  from  her  light-  pUgiariaad,  although  not  willuUy,  must  tall  to  the 

«(  pmoantiona,  tbe  matter  ii  not  ao  euy.    The  pulf  ness,  great  engine-pawEr,   and  fine  lines ;  but  the  ground,  and  that  it  waa,  in  faot,  as  bs  suggests,  a 

boiti  which  the  paper  is  made  may  ba  u)  the  fiueac,  Srst  two  qualities  are  parsmonnt.     She  weighsouly  "  re-diacDTery."     I  wi>h  to  call  attention  to  the 

and  itniotuTallj  the  paper  itaeJt  may  be  beyond  JS  tons  and  developa  4.iU-b.i    having  IG-h.p.  pei  tact  that  tbe  proboecis  o{  tbe  blowfly,  aaprepwed 

reprouh.     Fine,  however,  as  may  ba  the  internal  tonotdtsplsoement.     This,  asalt  engineers  and  con-  and  mounted  by  Mr.  Sharp,  requires  no  dissactioa* 

Momaitioii  of   the  paper,  its  surfuoe,  when  first  gtructors    know,    is    simply    tremendous    in    iti  or    coaxioKs  to  display  the  leaflikn   proceseaa  01 

madB,is.asmDStafouTraadeisareaware,decidedly  posaibilitiea.       The     SiirUvg     Caille,     tha    tsstesl  "  auckera "   in    •ilii.    Under    a    aufliciently    hi^ 

Tongh,  this  roughueas  being  aubsequantly  removed  merchant  veasel  sfloat,   bit   only  a  to  aj-h.p,,  pel  power  Ihey,  at  the  first  gUuce,  arrestlheobeorvBI  • 

by  "  niandeiing,"  or  by  Ihu  combmed  application  ton  ot  diiplacemeut,   while  ocean  steamera  geno-  attention- their  visibility  being  entirely  due  to  tha 

of  h«at  and  pnsiore,  which  producas  a  surface  of  rally  have   only  from  1  to  2-h  u    p'  r  ton  of  dis-  mods  ot  preparation,  and  to  tha  highly -retractiTa 

•Imoat  any  degite  ot  fioanesa  and  evtn  gloss.  placement.  fluid  in  which  the  object  is  mounted.    I  find  with  a 

Thto  artificial  turfaoa  diinppeara,  more  or  len,  .  i  Tolles  of  eS",  or  a  Jin.  of  90"  (made  25  years  ago 

under  the  inflaanee  of  moiilura  ■  oonsequenOv  il                           ■'  ■■         by  the  late  Andrew  I(uis),  the  "suckers  "  can  be 

Ma  ewU;  b.  aeen  how,  upon  the  applicl[ion  It  a  ECIBHTIFIC       80GIETIE  B.  ""ItocOy  «en,  although  not  with  equal  brillianey 

W«nn  gelatine  amnliion  to  such*  paper,  tha  surface  ►•  viiaM  »  **  j.«       uvwusausw  ^  the  perform  aiioa  of  my  loll«.  ,'„  immersion 

■well*  and    partially  resumes  its  original    rough                                       *♦* lena.     When  viowed  with  tbe  Utter,  eaoh  or  UW 

character,    and,    praoHcallv,    a    cast  n  formed  in  RflTAT.     li[Tr.1I.nSRnPrCAL      BOCISTT  "  auckore"  appears  as  an  actual  protrusion  ot  the 

gektineemuLuo'u.^ufwbichtl.emiev.up.peraurIae«  „"„    "    .  ,         ,mf    ,«-      ^v       .    ri  V  'i-i-B  »™1>™'"' «'  ""e  pseudo-trachea  through  a 

IS  the  matrix.      K-re  it  is  quite  dobsiLiIb  that  the  ll,TEI''TINa  of  June  lOth,   I8B0.  at  Kmg'a  Col-  correapondiug  forked  opemug  of  the  cliituiousrmg, 

papetitself,  when  dry  may  be  ao  entirely  free  from  -I'l     lege.  Strand,  W.C,  Ibe  President  (the  Hey.  ud  it*  eipauaion  forms  the  leal-liko  prooasa  M 

appatont  struduie  aa  to  ahowuot  the  alighteit  grain  "\,"^^i'T^-  ^  «,?.)  I,"  »'"'  ^'j";:        ^„,         ...  "  «^m  "  ;  eaoh  ot  then  hss  a  longitudinal  aUt  oc 

when  printed  tLrooiih  and  vet  the  neeative  iifage  ^'-   SuJiolk  eiliibiud  a  collecting  bottle  with  fl„ure  eitending  from  the  base  to  the  apei.     In 

if  atripped  and  prkited    will  give  moat  emphatic  A**  aides,  which  had  been  ground   and  pobshad.  wano  ot  the  auckors  the  alit  is  aeeu  with  the  maigina 

ondoioe  Ola  piper  nam.     For  poiitivB  work  thia  Everyone  must  have  found  the  inconvenienoe  of  in  close  contact,  in  olbora  it  is  more  or  leaa  widely 

Biattar  is  not  ol  inch  high  importiico  at  in  the  case  <"«  ordinary  round  bottles,  through  which  it  was  optn,  and  they  all,  ou  e«oh  p«>udo.traohe*,  oom- 

of  negative  paper,  because  a  comparatively    thin  iuipt-amblo  to  see  anything  clpaily,  and  therefore  municate  withaoButralundulatingchanrelrunning 

-■—-■■         ■•         ■■     tiou  ;wh«t^»  tha  vineol  would  welcome  nue  which  had  flat  .id™  worked  to  it,  wholokogth.  Theelaatioity  ofthechitmoasringt 

m  its  varyu,g    power    ol  a  true  aurfaca,  through  which  i.u  ordinary  objec-  does  not  satisfactorily  explain  the  way  the  suokeia 

iog  light    sud  each   dit-  ti'*  """''l   *"  fucuwed    and   would   aive   periecl  »jt.    The  openiug  and  clusiug  of  the  aUt  is  moat 

leiTOOB  "in  Ihi  tbicknasa  ot  tho  film  produces  an  delinition.    Tha  bottles  were  made  by  Mr.  Stanley,  lifcaly  effected  by  some  inherent  contraclUe  power  in 

•«eet  identical  with  that  olau  increased  depoaitioii  I'rof.  Bel]  said  that  flat  brutes  had  beeu  made  iha  bucker  ilseli,  which  probably  is  under  the  oon- 

of  nlrer  by  the  developer  '"'  ""^^  t"°*> '"''  "■*?  "'="  "''*  "  ■*  ''*°  |^»'>«P'  trol  of  ihn  iunect's  will,    lu  the  imbibition  ol  Buidl, 

Wnat  ia  really  wanted  laa  careful  preparatien  ol  from  fore  igninak™      He  ^lieved  that  some  had  capillary  a»ta.;liou   must   also  pUy  a  verr  im- 

Ihi  anrfaee  ol  paper  intaiided  lor  negative  work  with  been  used  at  the  CollugB  of  Surgeons  ;  buttlieglsM  [R,rtaut  part;   and  it  seems  powible  that  the  ao- 

au  iKilaliUK  nieOium    which  shall  prevent  the  fibiei  ""  "T  ^^^  ^"'1  *•""'  "■^  had  lu  conaequenOB  calli-d  "  suckers  "  may  luaiutaiu  a  regulating  action 

of  tha  paptc  (rum  iwelliug  uuder  the  warm  emul-  t**""    discontinued.      Rouod     bottles    worn    very  in  this  retptcl,  and    thus  prevent  what  would  be 

aion.     Alter  that,  tbe  production  o(  a  homogeneoui  inconvenient,   and  he  hoped  that  a.  au  Eigluth  .»  injurious  or  even  f.Ul  absorption.     I  think  if 

deposit  ol  silver  follows  as  a  matter  of  course,  and  maker  had  takou  up  tha  matter,  they  might  boable  U,.  Authony  will  isamiue  a  prubi.sois  mounted  by 

the  tendency  to  granularity  arisii^g  directly  from  ^  "'»  *■»«  "n*'  "'  different  stjes.  Mr.  Sharp',  methud,  he  will  candidly  admit  that 

the  itmcture  of  thS  paper  remaiua  the  only  trouble  P'"'  Stewart  said  they  had  almost  ceased  to  uae  ,,i,  iliu,u.tioi.»  iieeQ  eomethiug  more  than  ■'  smaU 

to  be  combated  these  hotllea  at  the  College  of  SurgeOLs,  because  ftlt,„'iona  aud  corrections  "  to  bring  Ibem  "  up  tO 

We  h»ve  made  these  remarks  iu  consoquenee  ol  the  sides  were  ao  rough  aud  the  tops  aolar  fiom  ^^t,.-    Ainoallu.iLm  Io  his  psper  waa  made  by 

baving  laceutly  aeen  many  negatives  takou  upon  flit  aa  to  be  of  vary  little  valua.    1  be  Hr.t  ssmpLea  guy   ^f   ,^b  memh,rs    present  at  the    Noiember 

nnauilable  paper- unsuiUble,   ll.at  is  to  ssy,  foi  "e™  '^ry  much  better,  bnt  the  htter  ones  were  so  u,tBliDg  ul  the  Sjciety,  the  inference  a  that,  with 

negatlTu  work,   though  quits  adsule.l  to  poutive  bad  as  to  be  practically  nieleaa.                       .the  esception  ol  thosa  .0  whoA  Dr.  Anthoujr  haa 

pnnting-whUa  we  are  aware  that  it  ia  quite  pos-  P">f-  Stewart  Called  attention*)  a  apeciman  be  persoi.aliy  ahowu  bi«  preparations  and  dissectiona, 

rible  to  produce  prints  from  paper  negatives,  which  exhibited  under  tbemicroacope.showing  thespecial  tlie   '■■uctorial   organ."    up    Io  that    lime   were 

.^■11  J...5.1.  .1.    T^  _. ^.Tl.   ^:.°. -.1  .!.,_  ejea  of  chitouidm  deaenbed  by  Prof.  M^naley.     Ha  g„nera!ly  unknown.     1  used  the  term  "endodenn" 

alsoehowed  a  model  of  the  species  ol  Chiton;  but  lu  the  name  way  Mr.  B  T   Lowues  hasdone  iuhia 

having  found  at  the  College  of  Surgouun  a  l>elti>t  „„rk  <iu  the  "Auatomy  rnicl    Physiology  of   the 

speciuii'n  than  the  one  Iroiu  which  I'rof.  M.isoloy's  Ijlow-fiy  "    to  iudicalu    ''the  iuuormosi  ouHcnlar 

model   had   been  made,  he  had  brought  it  to  tha  i^j„  q,  u,e  inleiumeut."      It  ia  likely  that  the 

mxuling.      A  section  showed   that  the  shell  was  -'guckers"  con.iet  of  tbe  three  layen  of  the  in- 

raistd  mto  numerous  coroeal  elevatioua,  beneath  [egumem;  certoiuly  tb.-J  have  sii  outer  Uyer  of 

which    it    was  luui.olled   out   lu  a   very  dittiuct  [he  pniloderm,  which  Mr.  Liwuea  thus  desonbaa 

maimer.    Behind   the  elevation  waa  a  sul.Uuce  (.'Anatomy    aud   Phjaiology    ot    tbe    Blow-fly," 

like  a  Uni,  aud  below  thia  a  spactf  caverned  out,  at  „_  g,  „    ..  tran.parout   and  continuous    over  the 

thu  lower  end  ol  which  was  u  bene,  of  rods,  from  jyhola  aurfnco  ol  the  insect,  investing  all  Mie  ip- 

A    FAST    ST'EAM-TARHT  which  a  number  of  flIameDta  proceeded,  lugBther  uend sires  and  processes  ol  the  skin,  even  thehaiia, 

A    x«ua     BAuaia.   savu^.  ^^^  ^^^  pigmented  matter  forming  a   sort  of  ^ud  cuveriug  the  .urlace  r.l  theejes.     It  appears  to 

TEE  Mr'hfmieal  Enginirr  detcribet  the  Hilktta,  ohuruid  coat,  a  part  ot  which  projectsd  lorwards,  ^  coutiuuous  with  the  liiiii'i;   membrane  of   the 

a  hieam  yacht  built  by  the  Htrreshoff  Com-  forming    an    iris.      Tna    optic    nerves    proceeded  michoal    sjattm,   and   to  extend  throughout  tbe 

uiij,  •Duclaimt  that  thia  craft  ia  the  laite.tafli.'Bt,  diroctlv  upVFaids,ao  that  there  was  no  turuiug  over  digottive  cavity,    even    although  it  ia  aomewhat 

8b«  la  9.i(t.  long  over  all,  by    lilt,    beam,    and  us  in  theiyvs  of  the  pBctvns.     In  addiliuu  tu  tha  modified  in  the  latter  "     1  beg  to  send  aslide  of 

"it.  9in.  depth  ot  hold.    Her  model  is  peculiar,  and  .pedmena  exhibited,  Prof.  Hlowart  illustrated  his  tho  Biow-Uy  pmbo                         .    .      ..      ^. 

•11  Hut  we  ean  say  about  It  is  what  the  UerreshoS  remarks  by  diawiugs  on  the  black  board.                      showing  the  " 

Company  wish  to  make  public ;  her  bow  lilies  are  Prof.  Bell  saiil    that    he    thought   the  Socivty  ^,„  Societv's 

Iie*tl7  straight,  and  she  is  sharp  at  both  ends,  wilh  should  know  Som'rtb'iig  'pl  the  kind  ot  work  whioii    publication  hi. ,--■ 

w,  rouud   buitom;    proportion  ol  beam  to  length  was  h^iiig  done  by  Mc.  H;ll,  who  had  iKBmiMisliug  „,»  in  the  biuiodida  ol  mercury  solution.                  , 

z^^^i^^^^^i:^  SJ^S^HH^HS  p£s?^^ni-i^^^^='ta 

^*"dri,?Thi:"?6l!^  .BVofutiSna    r«r   m".::rii  Il^STk^^usb  10";*.^^-"  "f  "^«i.«t^"^^li'^^  Ld gave  them  additional  information 

requiwd.  Tbobjiietsareof  tlm  Uf.ie.hiff  p.tleru,  inetru-aioN.  Mr  Suffolk  eoid  he  had  eiammeU  Mr.  Wright  i 

aiuitotboceunaquaiuled  wilh   lb.  m  i.eeuubiiet  il(.  Wiiabt's  l.^ttir  with  reference  to  D.-.  An-  first  ai>eoimeii,    and  ho  had  also  made  «  aimitar 

deicTiptiou.    They  ara  "pipe  boilers"  so  ea'.iuil,  tbi>iij'Beriliiijm  on  hiBni,tH  on  the  .tiucture  of  the  sjiucimeu  ot  liiaowu;  butlho  Cimolueiou  he  csma  to 

and  ara  miido  iu   sections    lika    atenin    raiiatora.  toi.gu^;  ..f  tliB  hi  .w-lly  «aa  rns-l  a»  follow. : -Th-  was  that  the  appB.rauo..  deeoribci   wore  due  to 

These  sections  are  disposed  over  and  around  the  RbiUiirj  uumWt  ot    the   J-urnal  of    Ihu  Il.yal  s..ibb  .ott  of  .llfllr.clivo  efFecl,  aud  that  they  were, 

furnace,    and  any  one  ol   them   cuu  lie    quickly  ilIi,!ro«i.|rtcal  Society  is  ouly   lust  to  bund.     At  iu  tact,  oul-ol-tocua  appoaranCB..             ,     ,.      .    . 

detached,  io  case  ot  need,  for  repairs.    The  water  page  174  1  note  Dr.  Autbonj's  letter  read  at  Ibe  Mr.  J   Mayall,  juu..  called  attention  to  the  tut 

is  fad  iu  at  the  tbp  and  is  c'.nve.l,d  into  sleam  iu  iU  Jai.uaiy  uiootiuit  <.t  tha  S.«iBty  a.  to  my  ob.«rva-  thai  .1  N>.bert  lU-band  tBst-pUle  had  teen  niMWt- 

punge   doisn,    ind   emer«ea  i.ito  a  st-iid-pii*  or  tiou  on  Ihe  Htriicture  of  the  toL^ue  of  tl.i  bliw-flv.  lully  .uouut«d  in  Pf.f,  H*milt-.u  Smith's  medinm, 

—    -    -  -     Mb  of  the  .ectiou»  :  from  Uiii  it  I   hiLve    looked   up  his  piper  011  "Thu  .-.uoiorml  ha«i..n  a  rctracrive  i.id,  i  ol '2  t.  the  result  being  to 

Theadvantain-a  of  this  system  Organs  ol  the  Hlowlly  "  iu   the  June  number  of  render  the  liues  VBty  much  more  visibla  thau  had 

-■-"'■■■—■'■' -.,.!.,_  ..  »    i'  -■?,,„  j/,r„,o,Wa</  Anr»«;  for  lo;4,  and  been  tlia  case  before.    The  prepwaliou  was  made 

.    discUiiii-  any  previous  kuowleiige    of  by  Dr.  Vau  lleurek,  ani   waa  atleiided  with  oon- 

,    ...    only  now  regret  ih,t  it  was  unkuowu  to  liderahle  difiitfuliy.     Ha  now  thought  it  poMible 

JiHb.,' that" being  aulHcieut  to  aCtaui  me.  as  I  should  have  ciilainly  given  all  the  credit  [o  improve    upou   tho   photo -mierographs  of  the 

'.  bqt  wa    piHumattaa  boilers  would  to  Dr.  Autb.my  for  Ih-j  ui-covery  ol  the '■  suctorial  lB-U..dtB»t-pla'e  made  hy  the  late  Dr.  Woodwanl, 

•«4inU.    OnrnaduiBtftdirtaiiea  wgans,"  which  ho  so  well  earned  by  the  long  aud  at  Waahingtou,  for  tho  hue.  bBi.4U*a™s.»x.<i.-B^'.i» 
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tumz  FuniMt  AhUy  to  liooH,  and  has  a  total    that  Ui«  tra*  Saimn  tahr  hai  been  nocaHfuUjr    r.TBTTKT^S     XO     THS     BDITOIL 
langth  of  about  four  milu.    The  gauge  U  4ft.  ;    inlroiluced  to  Taimaiua,  hU  Uit   ■hipmant  of  , , , 

the  laila  wore  DiaiLufHctiirBd  by  the  Barrow  Staol   a»a  having  arrived  in  excdlent  condition.     '" 


Co.,  and  weigh  SJIb.  to  the  yard.    The  locomo-  AMtedian  paper  wye :  " Oat  o(  200,000  aalmon  .^.^'ff-^i^^-^'^f^i^i^^^/ll^^^l^f^il!^!^ 

tlTMaro  being  made  by  Meaara.  Eition,  Leeds,  ova,  arived  per    Yeoman,  40,00(1  are  dow  aacer-    M^jiMiwlirTni"  ■!*  ti  X .T-^itWi "  fMrfHQ 

The   line    ii  a  single  one,  with  paaaing^placee  tained  to  be  alive.    Three  bundled  bnve  already  ^^  „,f,^„,i,„n„,f  ^^^  j,  illi  imtij 

thi«e  chaini  long  at  interrola  ot  a  quarter  of  a  been  hatched.      A    preaerred     ipedmea    from  ^  btun  KauHAno,  la,  amiA  W.0, 

mila.  which  the   ora  wai  taken,  and  which  has  been  jg  autmu «iij  j\mi  iijb«  Orttn  laU  m 

At  the  beginning  of  the  ne^itcoUegB  year,  in  .Ti  °u"*' ""*  «  ^'V'^k  ?' Tf™'   '"'^'^^  /.F-»o»tow«». 

the     antnnin    of    lH8r.,     ProfoMor    Thnraton,  that  the  aame  flih  whid.  have  been  («ught  here  y  ji.»^toftc<HMH  T^ftwM.,ftir<ifi.lnls^« 

fcmnerlyof   the  Stevens  Inttitute  of  Techno-  "«  6™°**  «»lnion,  after  all. '  SSJX'^irSilir./SlTiSS  ^TSS  JTo/tiS  S 

™SiU^».'!S"™'^R-fi°^  r""?!"'  "^'"^"^^^  "  At  Nuremberg,  on  the  16th  inrt..  an  eihibi-  -»«*tw-«. 

^^dmg  officer  of  Sibley  OJJege,  CorneU  Uni-  jion  of  machineAr  for  the  producUon  of  motive  "  I  wald  hare  iT«R»*  will.  wbU  b*  tLOmt,  MS  *« 

SrSrr^'      ■"  J'k^     k'"^   r^?"      ;  power  will  be  o^>ed,  and  continued  until  Ihe  2?*iL'£5f'ai^,,Sri»'!i*^  JS^ S 

^t^t^y^rf.^Z.ll^^T'^  ^°'X^.  Septem^^.'The  chief   object  of  thi,  S^-^jIXlL'ffiSU^.JiySr-'ffi 

KWUniTerMty.    ot    recommending   a    revised  eihibitioni.  to  introduce  labour-laving  machinea  utan  of  m<h  a  pnu  v  noh  a  (oonlD,  a>^  h  to 

oottrtBof  inrtpuction  m  mechanical  engineenng  for  noall  woikshow  ott« tUB«n tan™ boimm  than  what  mrfboajtaa, 

udof  tmtion   in  the  mechanical  arts.     SibUy  ""=■"»"  """'"""J"-  maT«mofa»p»iiliitfrwHh  this  UMi  ^ttM««  cJM^ 

Cpl^  wa»  erected  by  the  Hon.  Ilinim  Sibley,  Oa  the  authority  of  Sir  Henry  James,  the  late  iSL'^JSS^ItaSjSSdtoJi'S^cSS.iSl 

rf_Bodwite^.^Bwlo^k,andwillbedevotedto  Attorney-General,  we  learn  that  miiconception  ^m^SrZmn.                                    s-p-* 

thu  department  of  inatmction.    Its  recent  addi-  has  arisen  as  to  the  inclusion  of  more  than  one                                  »*• 

tiou,  in  Uie  form  of  enlarged  buildings,  added  invention  in  the  lame  patent.  The  late  Solicitor-  kbd   STABB— 16  CTONI,  63  OPKIUOEI, 

tcKdi,   and  new  collections  of  apparatus,  make  it  General  and  himself  have  issued  regulations,  the  Ae —OSBIT  OP  61  OTQNI,  AITS  STABS 

Ml  ^ceedmsly  well-equipped  school ;  and  it  is  effect  of  wUch  is  that  the  rules  aa  to  the  inclu-  gBBN  BT  DAYLIOHT 

Mwod  that  the  trustees  have  declared  an  inten-  jion  of  more  than  one  invention  remain  as  thov  *    ,  „    „ 

tion  of  doing  all   in  their  power  to  make  it  the  ware  before  the  new  Act  was  nassed.  [ailSS.l-THB  red  star  B.Add  27  OemlMnim 

«,nalof   an?  such  school   now  eristrg,^id  t^  were  before  the  new  Act  was  passed.  m^tion,^  by  Mr  Franh  in  letter  MSflm*^ 

giTO  it   every   really    desirable   facility  for    its  An  abstract  of  the  resnlte  of   the  esperimenti  ^  '?•="*"!!'    -.hn.r    .f^a*"^);  SSSl^!; 

work.     With   the   .Lr,n.ns   wealth   o?  Cornell  by  Dr.  Tidy  and  Prof.  J    Dcwar.  cam^outat  >^e^^<-  ^^U.^tiUT-rr^^t^. 

Lniveimty  under  Ihfir   control,   that   wiU  pro-  Aylesbury  with  the  A  U  C   process   of  trcatmg  i  fismin-d  'h-r-  """  ■*-"  ■■"<  ■"  p.».ml~St  ««■ 

bably  be  easily  within  thuir  power.  soivago,  shows  (I)  That  the  A  B  C  process  pro-  n,u  Uum  Kimo  years  ago,  whan  I  was  tndMTCni- 

Tk-n.™,!,,  M  J  1  t—  loo-     (       jjv    .k  duces  a  clear  effluent  free  from  suspended  matter  uu  toldeuCify  the  triplsitar  U.  V,  fi5  :  bntlhava 

M,-5?    ?1^-        /^  ■   T-B    «^  r     "v  V^*  "><!  ^"'■•^^  "^  ""«":    (2)   that  tie  effluent  il  S?noto  rf  aiy  «d  Sar  herS.    How^vm,  I  have 

~?^1  F  «"  ^t^^??''''.  ^"^'Si'^-rH*  >^  uniform,  notwithstanding  the  very  varied  nature  «,me  noMOn  to  beliBTB  that  my  en*  •«  not  so  i«B- 

»w»rdedtoMr.-\V.J.IfatTison,FGS.,  Science  and  concentration  of  the  sewage  ;f3)  that  asthe  .itivs  to  red  as  to  some  other  tues  -  at  IsMt,  I 

l>emonstrBtor  for  the  IJirmmghain  School  Board,  Btrcngth  of  the  sewage  increases,  the  precipila-  well  reaiembeT,  when  obserring  one  eni^iff  sOM 

lor  his  original  rtsutrchcB  m  connection  with  the  tlnn  is  morfl  comnlpte  ■  f  41  that  the  nta-em  ra.  siaorsovonvearsagoatHsrdwick,  with  idyd«ml»i 

geology  of  the  Midlanda.  '^'^.i  ovc^BO  S  «n.^  of  t'  ^^^^iLi%  Um«,tjd  fr^  the  B,v  T.  W.  W.bb,,b^  ay. 

On  Sunday,  June  2^  an  importaot  portion  of  organic  ™.tt^  ;  (5)  that  it  precipitates  CO  per  Jj^^^^.i^L^oT..™^™  ol*^"^^::^ 

now  nulway  was  opened  ut  Market  Uarborough.  cent,  of  the  organic  matter  in  solution,  and  of  the  oolonis  of  some  rad  stars  ws  ohserred  thii  tt* 

The  whole  of  the  -Midland  main  line  trafBc  has  the  residue  left  in  the  effluent  at  lenst  two-thirds  q,^  ^^_    q.  g,,-^  ^^  which  Mr.  Qere  letwt  m 

over  since  IB57  passed  over  abcut  a  mile  of  the  is  non -albuminous,    and  therefore  of  a  nature  latter  ^MDSl,  p'ge  367.  iamLicerts  (1  HaTslgPSa^ 

London  and  Xortb-Weatem  Railway,  and  great  less  liable  to  putrefactive  and    other  changes;  uii.  36).    It  is  60  mu.  in  Piaui,  and  was  sotsrad 

delays  have   been  caused  to   important  tivAii:.  (ti)   that   the     process   is   carried   on    without  by  Sir  J.  HsrHhel  ai  No.  1T16  of  biilth  taUona 

On   the   above  date  two  new  lines  were  opened,  nuisance,  the    sewage   being  immedintuly  and  of  double  stars,  having  two  companions  of  the  Ivth 


—   ^^   -u.^.1,  ^^.s  two  new  lines  were  opened,  nuisance,  the    sewage   being  immedintulv  and   of  double  stars,  having ., 

perfectly   distinct,    and    the    Uarborough    and  completely  deodorised,  and  the  entire  works  free  and  lath  magnitudsi  at  eatimafed  diitanoM  of  M' 

Great  Bowden  junctions  removed.  from  any  objectionable  smeU;  and  (7)  that  it  and  60 '  in  the  direction  of  180 -0°  and  IM*-    A3, 

At  the  meeting  of  the  8«n  Francisco  Micro-  P™*"^,'  'i^manure.cont.ining  an  average  of  3-8  ^T  uTI^stz    cXI^of  A  n<i  ^^4.°^!; 

topical  Society  on  June  10,  a  living  book-worm,  ^'  ■="""■  '>'  "^'^T'^-t'T^^  ""  f"  f'T^  eiiio™  Lt  Sir  J  H™^ll  niHoUttS  oetai 

taken  from  an  old  Bible  in  Hebrew,  belonging  ""7  "o?"".  "'  }'  "•">  ^°  P^  «ent.  of  water  3  j,  (ta  ^ai  wa.  at  aU  red  whBi  ha  obsarrcd  H,  u 

to  the  Sutro  collection,  was  shown   under  the  !"''<»"*■  °^  a'^Jablo  ammonia,  and  «d80  6  per  ^b  has  frequently  called  stars  rtd  in  whkk  odMr 

microscope  and   rcfeirud  to   Mr    Wickson  for  =*"'■  °'  Phosphates  reckoned  as  tncalcie  phoe-  objervets  have  seen  no  iodioationi  ot  (ooh  a  bna. 

idenUfication.    The  consideration  of  the  subject  P^aleofLme.  IL.«11.  ASmag.  ;it  i..^  mag.  inHoaisaa.    Some 

annpuQced  fortho  ev.ninj,"  Pathogenic  Bacilli,;  jj  „,„  ^  ,,„o„^ered  that  tha  proceeds  of  the  "'Thi-.^ud^T'lGCy^r.'hSt  which  Mr. 

.        iS '^D^ '?''^'""'' ""*'-'  '*"■  J?"»*">K""«t-  lectures  delivered  by  Prof.  Tj-ndalf  in  the  United  G«mmm^nires  in  lettter  M3D1,  wen  taken  by 

Ing.  Mr.  Banks  gai-e  an  interesting  demonstra-  stales  during  1M72  ware  handed  to  trustees,  with  Smyth  from  Piiuii.     This  is  invariably  the  case  in 

boa  of    the   *l'-ctno   liyht  in  lU   relation   to  ti„,  ,.[,,  that  the  money  should  be  devoted  to  iJ.o  ■'  Cycle,"  where  Piaisi  gives  both  oomposents 

pucroKOpy.      ilo    lirst    showed    a    romiaturo  n,^  sustenUUon  of  fcieoce  fellowships ;  but  a  of  the  star*  observed  by  Smyth,  and  Bmyth  always 

lOCMdescent  oop  lau.],.  ail.mted  by  a  sulphuric  difficulty  arose,  and  the  money  having  been  in-  """»»  t^e  magnitnaa  of  the  bright  stu'  fram 

add   and   sulphate  o(  mercury   battery,      For  ,.^ted.  now  amounts  to  about  £6.S00      At  the  P-"' 'n  the  oa««  where  [he  ^mpa^  w»  too 

puiposee     of    jnicro-copie:,!    illumination,    the  guggesCion  of  the  trustees.   Prof.  Tynd  all  has  '""',  fP,  ^  f"  ^       T^"  .LC^.TSiSS 

lamps,  tWe are  still  some diiTiculties  to  h^  o..r-    -'-""-■ Z'  ^"12^ "c " "'b-T'^ cSl,™"^- &X 

come,  but  thOTe  can  be  scan-oly  a  doubt  that  it  is  ^^=  Birmingham,  uid  ji  for  Buraham.    I  am  afraid  I 

a   qaeation  of  only  a    -hort    time  when,   with  „„  j,][  y,  Oemmill  nothing  at  presant  about  de 

increased   steadinesa,    duration     of  action,    and  The    Isatltution  of    Fermaneat-way    In-  Zjpi,'a  magnitude  of  n  Draconii,     Baron  de  Zsnh 

cheapness  of  battery  powtr,   the  electric  light  "paclorB  —At  the  general  sumhior  meeting  held  jjj  mt]j  ^^  uo  observing  after  leaving  Qonoa  in 

will     be     superior     10    iilL     other     methods    of  <>,"    Siturday    week,  the    following  nersons  were  jy^fl,  and   he  died  of  ohaera  in  Ssptember,  1832, 

artificial    illumination    for    microscopical    and  j''!?.'*'''^        ^Tj^^'t   S!^r;     .       !^.^  while  the  date  of  Smyth's  "maasti™"  of  his  eoi«* 

rnicrophotogiaphio  purpem.-..     Mr.    link,   also  l':,^:?!^;"?*^  p''?,"  =  -^rSS^Tin™    bLSw':  ^  "  """"^  "  ^^'*\i-   ^  rS"^"^  *"■  °* 

•howtS,    under   th'    i^etv's    krfiert    micro-  ^'c^R^'diZlil'  ^^  W  TiItSSS^'  <""^'   """"'^   from   Piaz^i     I   faar  that  my 

jL          I    <  ■                v.     .        ,.  "'  ^'  bummvrUfiid,  Lm.   ana  n.W.,  Uoventry;  J,  UnfFUBtm  ^nnLiI  ha  tan  freduantlv  the  lanffuaoe  of 

!S^:„*^     f"^"',    spark    in     lU    pasMge  JohMns,  L.  and  X.W.,  Smetbwiok  ;  F.  Gil..,  6  N„  3^)^1*10™  I  su^SidJdm^eSSig  da 

between  the  terminals  ..f  a  Jin.   spurk   mduc-  L^idon ;  Alfred  Iviiifc  G,W-.  Danhestot ;  Clarke  7^J^X™ti^  oi  tha^aeuitude  of  ThSbut 

bon  cod,  attached   to  n  ( Irenul  bichromate  solu-  White,  Mldlanii,  Helhfield  :  George  Biidgen,  Hid-  /         (j,     ttatv  odd  volumes  ^  Iba  ■•  Monatlidia 

tion  battery.    Two  vuIcaniU' slideehad  been pr.;-  land.  Cheilerfield  ;   Wm.   Genders,  Jan.,  M.S.  and  Correspondeni  "  and  the  "  Comspoudanoo  Astro- 

pared,  on  which  were  fastened  adjustable  pUti-  L  ,  Sb^fBold;  Simuel  Genders,  M.S.  and  L,,   H»t-  nomiaoe  "  to  iy  nothing  of  his  other  works. 

nnm  strips  connected  with  the  battery  wires,  nu  J  'otd  ;  Win.  SWhI.  N,  and  S,W.  Junction,  Arton.  jho    italament     about     Iti     Comrn    being    the 

tonninating  in   brushes  of  platinum  wire  of  ex-  As  Associate. :  Messn,  W.H.  EUiottjChiofHignal  i.i„eida"    of    that    constellation    i<    taken    fron 

tronie  tenuity.     Tho  electric  fluid,  in  its  passsgu  laspeotor    Q  8.  and  W  of  Ireland,  piiulw.  Ire-  Smyth's    Cycle    II.    p,    iUr.     Smyth    siys  of    G3 

from  one  terminal  to  the  other,  formed  VTen-  ^'' ■  £ '"'"r'-  1.^^-       ?S?   v'   .  i!:;!iuJ'"'i!?5'  OpiiucLi:  "Itis  foUowed  by  the  two  8th  magid- 

atti»cUve  object  under  the  microscope.     One  of  ?^"Tt    f^     ^\''.^  fifr.'Sw  Jnri^^^^iV  tu5e  sUr,  mentioned  in  Pai^.i'.  Note   160  "     He 

.L        1-j         ^             J   ^       1          ^i      'Tr    <        .1  and,  liiu'iun  :  Clias,  J5maley,  roremaa  Uarpenter,  Af^tm  nnt  Hhnw  thtim  Hfcan  in  his  diaErram  hut  heun- 

the    slides  was   used  to  show    the  effect  on  the  Midland,  L.udon;  Tho..  Wifleld,  Foraman'put.:  d^b^lf .^7e™Tt o  c3  d"  alth^^i  D,  iWo^ 

electric  spark,  of    interposing  films    of  soot    of  |„„,    Midland,     Nottingham;     Henry    Barlow,  t^^^a  ^IbZt  m'ci  IV  Lr^r,l,»i  bi      aS«- 

different    thicknoseea.     In  its   passage   through  Foreman  Platelayer,    Midland,  NotWnghim.     As  liader  Alas  C  82  mag  and  J»y:iiuag-,  the  i»S« 

theee  the  cumint  was  dudected  into  meandering  atudsnti:    M^aars.    J.  F.    Hewitt,   S^menet  and  of  63  being  tt  5  magnitude.    Tliese  are  thetirastait 

linea,    around     which    scintillated    showers    of  Djraet  R,,    Glastonbury;   Wm.  Smith,   Midland,  observed    by    myaelt    in     U7i     and     1S7&,    »mi 

opaika.     The  particles   of  soot    could    be    seen  Aiubergata.  j^    oompany    with    Mr.     Kead    iu      ISSl.       On 

aii>ngiDg  thoroeolvea  in  symmetrical  groupings  Varnlah  for  Ferrjtypo.— Tbe  solvent  ahould  turning      to      Piazii's      note      iu     the     PalWMM 

around  the  temiinala.      In  crmdusion,  Mr,  lianks  be  highly  reoiified  bsuzule;   and  tbe  reaiuous  body  Catalogue  of  IH14,  I  was  astonished  to  find  Oat 

umouuced  that  he  hud  sent  for.  and  would  Aoon  muit  suitable  ia  gum  dammar.  Ciuah  the  gum,  and  his       words       are       "lit        temporia      BKiBte 

beableto  eibibit  the  SKikoa-Wala™  apparatus  having  placed  it  in  a  tall  botUe,  pouriathe  benzile  alU  Saimag.  lO'ad  Aa.'lruro.et41  temponsalla  8« 

(or  diowing  under  the  microacope  the  combustion  and  .b«Ve  op  at  repeated  iutervals  untU  diiwlved.  msgn.   6;   ad  Boream.       The  flnt  of  ttjMei^  « 

rfTarionaielals  in  the  electric  arc.     Their  cha-  Alio*  to  »t and  until  quite  dear  »l>Qve  the  sedi-  too™  C,  whwh  wcorfmg  to  B™^^ 

mcterirtia  spectra  can  also  thus  be  shownhy  the  ™e"t,  tl.="  d»c.u    care.ull,  intoa  cl«u  bet  le,  and  ^^  ,'^•■^'7,^' ^* 'M  «°-/"'>'' '^^^^^ 

•xiirm  unnrtinvnM  ihlulo  With  beiwilo  untd  ot  the  coDaistenijy  dsBired.  of  it,  but  where  la  the  oKwrr     Itinre 

uusu  >i>»,u<wvi>a.  Gooil  vamiih  omi  h          '     "       '■    -'-■       "        ■-     -    - " -' " -'— 

llr.J,  A,  Tonlaaya  that  there  iiDOV  nodoubt  baliMn  In  banaola. 
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Jtot  10,  IMfc 


I  nufpeet,  Iiowvm  ttwt  Plus  hu  BmOted  the  word 
"pCMtdlt"  before  tha  •Moad  ■■  klu,"  uidtlie 
rial  ii  than  an  S  B  mag.  Arg. ,  which  piacedsi 
S30jli.  aboat  32'3i.,  and  ii  3' £8'  aoiib  of  it, 
aMatdlDKtoBMMl;  Piaui'idiffajBuowof  A.B.  and 
ItogL,  It&g  in  all  piobalnlitT  tough  Mtiniadoni. 

Seall^  A  id  (3  Opb.,  white  or  i^diih  white,  and 
pale  led  in  1781  and  1782 ;  H.  and  So.  both  bine 
oibhUdi  white  In  1821 1  L.  both  white  on  6  u'ghti 
in  183B;  Smith,  both  Unlah  in  1S36,  andAorejiA 
aodBi^blaeinmOi  8e. white,  blue  In  18&6: 
-lbin,£^wUteInlS61;De.,TeiT  wUte.  nddidi 
blae  In  1S63,  and  white,  bine  in  1871  and  1873.  I 
ariltd  A  pale  ytUow,  B  IDae  In  1872  and  1S7S  with 
Mtnctoc,  and  A  jiale  jeUow,  B  bine  in  1876  with  le- 
SMtort  niera  ii,  ot  oooi**,  no  oridenoa  of  ohaoge 
fn  the  magnitude*  of  C  and  D.  Inamo^  atDawea, 
ban  tha  mean  ot  17  nighti  obaerrationa,  makee  the 
m«gnltndei  of  the  eompouent*  of  i)  Coranea  6-7  and 
M  mpaeUTe^,  while  Dembowaki,  aa  the  nenU  of 
vnr  im  nisUa  batwean  1882  and  1878,  ratea  tham 
S'8  and  6-3,  I  Ihfafc  Umt  m«r  ^  ooniideiad  ai 
Mpwwimating  -nij  doaefj  to  a  pair  of  avenge 
6ai-magnitnde  itait.  Strnve'l  obaarratloni  being 
made  bj  delight,  hit  eatimatce  aie  pcobabl;  too 
hitdt.  1  took  the  diatanoa  id  the  ooupMientiin 
IB31  fiom  StmTe'a  meainie,  tha  mean  ol  thiee 
da^'oheemtiiui«InlS3I'63.  Doberek'a elamenta. 
the  bait  I  know,  glTe  f  oi  the  diitanoe  at  the  time  of 
Sbnn'a  idMcration  087",  and  at  tha  lima  of 
DMna'i089';  the  diffeienoe  between  obierration 
MKtoaleolatlon  baJnEonl;  1-lOOthof  aaaoond— a 

Sianli^  whioh,  like  ue  weight  ol  the  hippopotamna 
the  ptobletn,  mar  be  Dagleated. 
n>  two  atan  <A  61  Cjgni  (abont  whiah  Ht. 
AAwiigbt  inqniittt  inqneij  66893,  page  376)  ai 


V  Cwonte.  Uean  of  «iz  obecomtlani  ranging 
Mtween  110°  to  126°,  136e. 

WmMr.BadlerloG^atXTh.S2m.  +  3e°6'r  I 
lonnd  abont  that  place  a  doable,  which  ii  not  on 
■nj  lilt  I  bare,  V.  260°  ±  mag.  6,  7'6-  I  belieTe 
lie  diitanoe  ii  midai  1".  I  found  it  on  Jnl^  lit 
irith  p.  180 ;  bnt  atterwudi,  with  Intariar  air,  it 
required  SOS  to  be  Men  at  all.  The  ilai  ia  S.  of 
',  CoiODEB,  and  it  ihown  on  Bode'*  Atlai,  aa  ginm 

a.  ]E.'Qaiidlbart. 


FiidajUat  with  the  following  leanlt;— The  night 
waa  not  good  foi  the  detection  ot  fdut  itan  owbg 
to  blight  moonh'ght ;  bnt  lii  mon  weie  found  in 
the  ipace  ahonn  ^  Mr.  Oemmin,  which  are  lettaied 


diagram.    The  jpnnoipal  pair,  AB, 

ahont  6  9  -  7*7  of  £.'i  Male— ooknir*  jellowiih 
white  and  light  bins ;  and  two  mall  cemila  were 
found  N,,  aflttle/.  +  i.p.  AB  at  abont  76°  4-,rated 
at  11'6+of  H.  Ihen  ii  a  minnte  pair  (lUmoit  an 
exact  n^iatnra  ot  63  aa  legaidi  dirianoe)  midway 


N  of  tiM  two  immnwiali 

3-1  gieattr  than  that  of  tha  nm,  the  Mai 
diltanoa  of  the  companion  tram  lie  pcinaif  briaj 
eqoal  to  that  ot  the  planet  Neptnne.  Thue  ia  i 
lamaikahla  nmilaiitT  between  the  binaij  rtan  70 
O^nchiandi)  CamuipeiB.  Ibi  both  tha  tUMiriB 
an  Tallow,  and  tha  eompanicoi  pnrpb ;  the  (coptt 
motion!  an  almoat  pradaalj  uailar  m  amount  lai 
are  leir  Urge,  that  ot  q  Can.  b«i«  119;  wt 
oentmr,  and  that  of  70  Oph.  lir,  while  O.  S.di- 
dneedapaiaDazot  0-164"  (with  a  probable  em 
of  00*6')  for  I]  Camiopdn,  siviBg  a  diatanea  c< 
one  mlUos  three  hmldred  andforty  thotnand  nin 
diitanoai.  There  ia  a  wide  diwre^nc;  in  eiw  tk« 
lateit  elemanta  of  ti  Ctmitrpnn,  but  with  GiQbs'i 
orbit  (period  1961  jean)  the  maaa  ot  the  arrtem  a 
46 timea that  of  the  inn,  with  Doberck'i  (period 
3221  jean)  6-2  time*,  with  CoU'a  (period  167) 
jean),  6-4  timet,  and  with  L.  StniTe'a  (patiod  ISO 
Tean}  8-3  timee  the  Bolar  ma«,  with  a  mean  dirim 
neailT  twice  that  ot  Neptnae.  In  the  Exihjb 
llBOHUiafoiJnhrHth,  lS82,  Idiew  attenliaa  to 


tBDteomFanionto70Oph.,  and  thii  can  wun- 
feiTed  to  abont  two  montha  afteiwaldt  ii 
Tfalurt.  The  amall  itar  in  qnntioo  be*  ipp* 
rentlj  an  actnal  ptopar  motion  of  1-28"  per  ininia. 


boUo;  bnt  if  wee 


^W 


two  of  the  Sder 

«uoieofB.A.and 

no  deTiatlon 


Ded.,  tbueiiaa hitherto  bean 

from  a  itiaight  line.  It  ii  difficult  to  aaj  how 
■naQ  itan  ooidd  be  Men  with  anj  giraa  apertnie 
in  the  dajtime,  aa  that  dependi  u  much  on  tha 

■ 'Of  the  atmoiphere  at  the  time,  and 

m  "  dajtime  "  la  nther  ngoe.    Botn- 
jn  the  fifth  and  dz  rian  oTthe  TniM- 

with  6in.  ap^ire,  and  the  fifth  haa  been  leen  in 
bfight  iwuight  with  16in.  y  Leonii  haa  been 
BMinied  in  bright  annlight  with  3]ia.  onlj,  and 
IhaeloM  MNnUn  of  i  Orionii  and  Z  Orionli  with 
No.,  and  t  Bciitii  and  a  Heronlii  haTS  been  Man 
dowle  with  the  eame  BpertoM:  while  Dawea  baa 
meannd  I  Ojgni  and  ^  Henulii  at  aoondaj,  with 
a  little  orer  Sm.  of  ^ntnre.  The  period  ot  the 
ihorteet  pair  known  to  me— *ia.,  S  Eqoolei,  ii 
abont  ID  S  T«Mi. 
JmeSeth.  H.  Badler. 


AaTSOHOKiaAXi-SOVBLB  STABS. 

[24439,]— SnoE  I  lait  wrote  I  have  not  been 
■nrj  mnoh  tavonred  with  good  aatronooiicaJ 
weather.  Hot,  mltr;  da;>,  followed  bj  cool 
nighti,  windj,  aUirmj,  aod  oloudj  atmoiphere,  are 
nothaipfnl  for  nice,  delicate  wotIe.  I  baTa,  how- 
erer,  whan  relativalj  beat,  obtained  a  few  reanlti, 
whloh  I  beg  Mr.  Sadler  kiodlj  to  eiamine  and 

t  BoQtii.  P.A.  2B5°  ±,  in  oontaot,  power  180, 
nllt  with  a  black  line  between  diica ;  p,  20S  and 

m: 

n  Coronie.  176°  +,  lomawhat  eaner  than 
(Bootli. 

Qled.  436.     110°,  preoeded  bj  aitarabont  1'. 

!Heronli*.  90° +,  apUt  wilhabluk  linebeween 
dlM*.  with  31in.  aide  aperton  ;  p.  208. 

aiad.487.    330°+. 

(Mad.  488.    310°  ±. 

Qled.  610.  60°  +,jnaan  of  three  obaerrationi, 
botdonbttnl,  u  the  iter  ii  sioMUTeljcloae. 

Qled.  622.    £16%  aeparatsd  hj  mall  diac,  p.  660. 

Qled.  636.    160°,  lomewhat  oloeer  than  622. 

Gled.5-i7.    A.B.  80°  C,  310°  eaij. 

Qled.630.  I66°,diridedwithblB0klinebetweei] 
dliai,  p.  370. 

QlMl.  636.  10°,  thia  ttar  lookicloeer  than  p, 
0-66"  at  praacnt. 

Qled.  666.  10°,  praoeded  a  little  S.  bj  a  10  mag. 
liar,  3'  ±  diitaut 

Qlad.T72.    129^,  faint. 

Qled.  474.  In  hii  latter  (34369)  Mr.  Sadler  gim 
Sli.'i  angle  7-6°  :  0-33"  :  1882-47,  and  addi  thai 
thi*  liar  i*  now  wider.  I  haTa  looked  about  aiz  oi 
aeren  timai  at  thii  object ;  but  I  hate  not  beei 
able  to  He  aoj  elongation  in  that  direction.  It  u 
a  difflmlt  objsot :  to  me  more  diffioolt  at  pneent 
than  y  CoroLie.  I  hare  obtained  adonbttol  Monga. 
ttOQ  abont  130- ;  though  on  June  27,  1884, 1  wrofa 
In  mj  book,  "Amnch  more  ntiifaotoTj  view  01 
in  dn^foitj,"  p.  370.  I  ihould  like  to  know  if  ao] 
eompelent  obanrer  haa  obeerred  it  thli  Tear,  aot 
with  what  remiHi.  Doee  Ifr.  Sadlar  think  that  thi 
an^  glTen  by  Sch.  agreei  with  what  il  known  o! 


between  A  B  and  O,  and  anolhar,  rather  irider  and 
Tarj  much  fainter,  between  B  and  D.  The  8th 
mag.  abr  C  II  orange,  and  dooidedl  J  larger  than  B, 
whila  there  i*  a  fnU  1}  mag.  between  0  and  D. 
The  latter  ii  Terj.  mall,  more  like  10th  mag.  I  do 
not  find  the  two  itan  near  63  in  an j  llal  I  ponau, 
bnt  thiy  are  loaroelj  doee  enough  to  be  reokoDea 
etmiiii  m  the  atrict  laue  of  the  term. 
I  hare  noted  an. 


rger  than  Ihal  of  70  Oph.  ilielt,  and  far  Ui|b 
an  an  J  hitherto  known  to  belong  to  lo  t^  * 
igle  atar;  for  it  il  probaUj not  mnAlngUa 
in  16mBg.  iu  Hendiel'i  eoale.  Flammun 
bribale*  a  flight  proper  moliim,  on,  I  1hmk,«^ 
fficient  ground*,  to  the  Heiahelian  oompamDa* 
dobaran;  and  alio  a  large  p.m.  to  -   — "  *■ 


.  .  Serpenti*.  ai  „ 
Ohjecb."  There  it  li  aalled  ■'pale  grar  " ;  but  I 
haTO  noted  it  on  three  oeoailoDi  ai  reddlah  violet, 
the  oompanioni  ot  i  Oemioomm 
X,  I.  Tarrant. 


;BMiopiiB. 
Iif  Old  Bona 


Latchfoid  Booh,  Pinner,  June  29th. 
70  OPHinOHI. 

[24441.]-Thb  double  itar  70  Ophinohl  i*  one  ot 
the  moet  lemaikahle  binaiiec  u  the  heaTeni. 
Although  the  companion  haa  more  than  oompleted 
one  revolution  round  ita  priman  nnoe  the  tune  of 
ill  diioovarj  ;  jet  no  lingle  orbit  out  of  the  doMn 
which  have  beat  "-''^'^t»^  will  latiifj  both  the 
modem  and  the  andaiit  meaiurei.  IKdlar^  more 
than  tortj  jean  ago,  deipairing  of  reoondling  the 
conflicting  obaervatiani,  euggaited  that  aifiier ''  die 
BawagoDg  in  dieaam  Binarajalem  erfolgt  nicht 
nach  dem  JVmfsHiohen  Qeaeta,"  or  eM,  "die 
Hittelpunkte  dar  7^iireD,welebe  die  beiden  Sterne 
f Ur  nni  bilden,  lind  nicht  die  SiAwerpnnkte  der 
Mbmso.^'  Jacob  eame  to  the  latter  eonclnaiou, 
oonnderiog  that  the  "f^Hf  iter  deaaribed  a  le- 
oondarj  efiipM  with  a  puiod  of  36  jean  ;  bnt  it 
Ihia  be  the  can,  obMrvation  haa,  ai  jet,  ahown  no 
trace  ot  the  diitnrlJiiB  object.  Two  ol  the  lateit 
•eriei  of  elamMiti,  and  thdae  which  beat  satiifj  pre- 
Tioua  obeervationa,  are  tbOM  ot  Dr.  Schnr  and  M. 
Tiuerand,  pnblidied  in  1868  and  1876.  From 
theaa,  I  find  the  following  plaoea  of  B  for  the 
praaant  time : — 


IbaUe 
angle  ia 

tainlj  half  a  uoond  too  great,  if  not  mora, 
tonnd  for' the  p*")'^*  3  thii  object  0-163",  giving 
a  diltanoa  one  million  two  hundred  and  aevantj- 
■ — ^thoniand  timee  greater 'than  the  I '~' 


Celeitial        rather 


tween  36  Oph.  and  30  Soorpii,  from  a  ejj- 
riaonot  adiagramofSmjth'iandhiaowe,  wt* 
rather  mon  extended  aoanaiDtaiioe  with  the  ee- 


rrationi  ot  Smjth   nuiuu  lauu^vj   — » 

m  to  reject.  The  place  of  the  amUl  ilai  Dtat  7^ 
ph.  wai,  in  1S78  8,  197-0°:  7I-30',  aoocrfiKl* 
e  meuurei  ot  Prof.  Hall  at  WadiingtOB.  *» 
IT  reader  determine  ita  pneenlpodtioaT  *■•■■ 
ea  mag.  itar  (W.  B.  [l]  XVIL  306)  laM  Om 
S.W.  of  70,  hai  a  p.m.  of  0  67'  anntiaUj,  aM»d- 
r  to  the  Olaigow  oMarvatuma. 
Julj  1.  K.  Bai 

P.S.-I  notice  that  Mr.  Fnnki  made  the  i 

both  component!  of  70  Oph.  yellow  in  1878.  » 
onldbegladif  he  would  mention  the  date  ol  tt 
•ervation.     De.   give*  the  ookmn  yelloi 
.  four  nighti  in  that  jear. 

BABBON'S   KBTBOD  OV  OOKPUTIXO    I 

SOLIPSBB  AMD  OOOUIiTATlOKB. 
'134442.1— BBraaum  to  letter  21340,  p.  331,  lb>  ' 
earaon  doee  not  leem  to  nodenland  wij  way  ■ 
jtaining  the  tlmN  ol  beginning  and  eadiaflN 
scaltatioDi  and  eolIpiH  ^  hli  p«rtialtrpiH» 
etbod.  IdoFWfagamdividetheef'ijiirmteheM 
id  minotea,  bnt  the  mMM'i  path  imlw.  In  maUag 
leaecompolationelflntounplete  tbediapamk 
le  uanil  way ;  then,  letting  UM  local  n 


...  ..-  aidareal  time  ol  geoomtriccoDjnnEtka  ttf 
LJbe  meridian,  I  again  divide  the  moea'i  pA 
lio  horn  and  mlnntai  ot  the  lane  icale  ai  hthn. 
hi*  can  be  done  in  half  a  minnCe,  and  nAitih 
ecnrately  and  at  once  the  local  mean,  etaadard,  cr 
dereal  timei  of  batoning,  tMatea  appnaA  <l 
sntrea,  and  ending.  Mr.Peanoa'a  mb  ii"SBb- 
:act  the  hanr.U)gle  at  ocnjnnolianfrMBthe  heat 
Dgle  at  the  begt^iing  (ot  vke  venii),  and  it  Oa 
smainder  be  poaillTe,  add  it  to  the  loeal  lalMllBa 
t  conjunction ;  if  ursatiTe.  aahbaet  it  8bilK 
perationi  ire  leqnirad  to  i 
pproaoh  of  oentrea  and  t 


»f  the  earth  from  the  nn,  and  he  dedacedavalne       Boaton,  MaM. 
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■OTBIOAZ.  WSATHBS  TAHS, 

.]— Tnt  rabjoined  iketdi  ihowi  •  An 
1  WMthci  Tuie  dsTlMd  Kud  pktenta 


.._.     „ the  1 

01  one,  or  more,  being  oaDpIed-Dp  t 
Tana,  sod  u  tbe  coirent  nut  iato  fti* 
iMitsTj  duration,  it  on  b*  vorkad 
inmij  bkttciy  ui«d  foi  lappljiog  bel 


t  pnipoMi.  31m  iig«dl«  nisd  tot  indk* 
r  md-bnl,  tnd  ueuniel;  (olloirt 
'  of  the  Tuie.    One  ol  tlun  hu  bee 

t  nn  tor  tix  months  wilboat  >  bitch  of 
id  then  ia  >  orniplete  Tkne  uidiudic 
1  No.  13TB,  InTcutioBi  EibfbitioD. 

F.  K.  BOKBi 


t.] — As  I  MM  bf  tha  dlmaion  goiDg  o 
It  of  tha  "  E.  H."  tbat  aome  of  70111  so 
ti  ouinot  gst  thvir  n-cillsd  Iniluitkiii 

of  ttwir  euncna  to  wotk  ntiitactoril  j, 
itlaM,  tha  rabonnd  01  iccoil  of  tbo  (hnM 
nosing  home,  ii  the  uum  of  4II  thair  1 

tllow  me  to  offer  tha  following,  in  tha  i 
'oniiih  a  hint  to  thote  ingtoioiu  one>  ' 
think  tha  matter  cot  for  thanHlve*. 
trusting  >  donblc-ahuttar  fluhing  lanl 
«Ilis|;  in  the  Moraa  on  board  abip,  I  fo 
giaal  fanit  which  inlarf end  with  the  n 

otmoatBaihing  lantcmt  waa  In  mina, 
I,  when  tha  two  ihntten  (which  open 
ba  ftont  of  the  lantern)  iprang  laget 
bomidad  dt  Tibrated  for  aoma  littu  t 
be  light  (nun  the  lamp  wai  oomidatelyi 
I  neoeMarily  oaoaing  annoyance  and  d< 
DlBg,  the  ■jmbola  not  beiDg  proparlji 

daal  of  TBlosbla  time  oiid  pabenoa  i 
dgnalling  ilowlf  ■  So,  to  obTiate  thiiseri 
glc,  I  conalmcted  two  hollow  ihottei 
M,  M  ai  to  allow  ol  a  flaltsnad,  half -oi 

nilat  haTing  free  ] 

^narrow  apace  i] 

lit,  •■  I  antidpated,   that  tha  ihnttar 

now  come  together  with  a.  aharp,  d 
t  the  (aa  I  name  them)  leaden  reaoaa 
MB)  taiu  Dp  the  recoil,  and  will  hack  r 
tied  ipaoa  of  about  an  inch  or  moie.  > 
iMam*  cot  off  dean,  like  a  ibarp  knife 
•,  tutaad  of,  m  bafora,  when  the  ahntl 
•  Itabt  WM  aa  it  the  rope  wu  torn  oi  1 
with  faaad-ont  andt. 
IMf  ku  laan  jnnonMd  to  fe*  pwllll 


b;  tha  Seigeuit  iDatnietot  it  oni  luadduHtan. 
inolofa  a  drawing  of  it  both  open  and  alin>,  !■  th 
ht^e  jon  will  make  it  pobUoloi  tha  baoeet  of  on 
rskderL     Two  hoUow  baUi  thiown  by  tfaenm 


'K 

.^c 

r<t,i 

E 

c 

® 

i     6? 

C                         t    1 

Fig.  1  ihow)  the  ahnttera  eloaed  and  omlappin 
each  other  by  the  diataooa  iMtwaen  dotted  an 
plain  Una*  running  down  tha  oentie.  A  tha  ke 
or  plug  (unandad  bj  a  apiml  ■priog  indoaad  i 
the  eaae  B.  Tha  key  ia  now  pieMed  up  br  th 
•ptinK,  and  the  ahnttan  are  alao  kept  oiosad  b 
it.  B  tha  (pring  oaae— ahollowed'ont  Dieee  c 
wood  flzed  to  fnmt  of  laatetn-Eaae  CO,  an 
OTarhanging  the  abnttm  EE,  oontainjng  ipiig 
■prlog  ana  key  plug  A,  which  it  endrelei 
COCO  front  of  utntem  caae.  D  O  a  pair  c 
mall  flattened  metal  arma  working  in  a  note 
on  lower  end  of  the  ker  or  ploK  A,  and  eoDneota 
to  the  ahntten  E  E  at  Q  O.  £  B  tbe  two  holtoi 
thnttai*  working  on  aoteo*  P  F.  P  P  two  aorew 
aa  piTota  foe  ahnttera  B  E  to  work  an.  O  Q  tw 
pina  for  the  connaoting  arma  D  D.  H  H  tw 
Sattanad  bnlleti  aa  raaonaton,  in  tha  podtlo] 
they  take  np  on  the  ahntten  itnking  together. 


Dgton  Contwmioe— anongh,  one  would  imagine,  to 
how  whetber  it  is  like^  to  And  faTow  inth  the 


idedlj  advene  to  it.  Nor  doea  thia  oi^odUon 
iniceed  so  mneb  from  the  general  public,  who  an, 
'.  Itai,  nipramelr  indUterant  to  the  qnestioD,  as 
rom  a  qoarter  where  it  might  laaat  ba  aipadted — 
aationomars  thamaelTes.     And  wh;  diould 


OHuiaed,  not  only  byaatrODOmera.  but  byseataimg 
aen  generally,  in  order  to  meet  tha  oanTenienoe 
lithe  outside  pnblis,  who  really  do  not  oareaatzaw 
.boat  itF  U  the  pDblla  want  a  "  nninirtal  "  time, 
at  them  agitate  tor  ft ;  It  would  than  ba  qidta  time 
w>«skfoT  utnMOMi  to  Msrfdwknr  factlMj 


•hould  subordinate  their  own  couTadtmee  In  adopt- 
ingit.  TUs,t«mymind,iatlieaolj  realargnioant 
iofaTour  of  the  new  syttam—itouBinnal  adoption  ; 
but,  like  many  oth^  Utopian  Jdaai.  it  is  bsttcr 
suited  to  the  coming  Mnumjnm     As  f ar  aa  the 


>aBt    Inaplte 
says  (p.  W, 


nomar  solely,  indeptndant  of  any  public  oonaidara- 
tion  whatever,  there  can  ba,  Butely,  but  little  room 
for  doubt  as  to  which  amtshlm  the  best  !* — " 
of  what  oni  friend,   "F.BA.B.," 

letter    24386)    as     to     a    aolai  eolii   .     

befoia  tMOn  and  ending  alter  ft,  aa  a  dilf 
oul^with  tha  old  fJKiWiHl  .^/cuMi:)  rackonliw. 
It  secma  to  ma  to  be  lathcs  aa  argitment  in  its 
iBTour,  fnaaaiDOh  as  for  enry  single  obaarratian  of 
a  solar  eollna  made  in  the  daytime,  there  are  thou- 
sands of  others  made  only  at  niaht  AllhouBhitia 
tras  that  om  own  Aationomer-Boyal  has  adopted 
ttia  new  reokoning,  I  am  not  aware  that  any  i^ber 
nationel  obaerratOTy  has  seen  fit  to  follow  the  re- 
commendation of  the  Waahington  Meridian  Con- 
ference. Speaking  from  personal  eiperieuoe,  I 
hare  found  the  new  ayatam  an  onmitigaled  nuiianse ; 
breaking  up  obaerrations  in  the  middle  of  a  ni^'s 
work  jnat  at  tha  tick  of  tbe  dock,  and  if  Tory  de^y 
absorbed  at  the  telesoope,  I  have  probably  fMrgottSk 
all  aboat  midnight  being  tbe  precdae  time  at  which 
I  ought,  litarally,  to  faia  over  a  new  leaf  foe 
another  day'a  work.  80,  Tery  soon  attar  ocmmandng 
to  work  with  the  new  reckoning,  I  abandoned  » 
again  tor  tha  older  lyatam,  whi^  it  in  ereiy  way 
far  more  oonreiiient  and  familiar.  At  a  datitDl 
member  of  the  L  A.S.,  I  bad  inst 

ben  of  the  Flanetaxy  saotton  to  oi , 

in  accordance  with  Uw  raaolntion  passed  at  the 
Deoenber  meeting  of  tbat  sode^ ;  but,  at  tha  same 
time,  I  own  that  I  ignored  it  In  mv  own  praetkkl 
work,  and  sateral  olthemembenallalongobjeolad 
to  the  change.  However,  in  tbe  future,  I  mtand 
to  leave  the  new  time  recftcoing  aenrely  •lotMr 
both  in  public  and  priTate.  Whan  tha  new  systaa 
U  unlTettally  adniW,  I  will,  peA»M,  change  my 
mind  ;  but  until  that  unoerlam  epoen  I  am  conaet- 
_..._.  'to  holdfast  by  the  time-honoured 

noon  to  noon,  as  amply  solJkiant 
for  all  tha  purposaa  of  an  obsstw. 


DOFBLB  OOBH  MABIOVLD. 

[Zi446.]— As  many  of  tout  readers,  Uka  mndf, 
an  (ot  otbec  things  bssidea  msohaniia,  I  amid  yon 
I  rough  iketab  of  wh«t  I  bsUarc  to  be  a  Tarj  tan 


Fig.  2  abows  the  lamp  open,  with  the  leadaii 
weights  H  H  In  tbe  position  they  will  oooni^ 
befcra  they  are  tent  rolUng  to  tlM  other  tide,  ai 
the  abntten  bang  together  whan  the  thumb  prat- 
ton  on  the  top  of  A  is  relaased.  Tbe  two  metal 
arma  D  D  are  partially  hidden  between  tba  twc 
parts  of  the  ahntten  to  which  they  are  attaoliad 
by  tha  pint  G  G.  They  are  seen  as  dotted  lines 
where  they  enter  the  ahntten  to  their  pint  O  Q. 

land,  the  one  oontaining  aoother  smaller  ball  frea 
o  moTe  inside  it,  will  not  both  icaoh  the  same 
liatanoe,  the  momentum  ot  tha  latter  being  az- 
lendad  or  deatroyed  much  sooonsr  than  the  one 
lontaining  nothing. 


A.  S.  Klaon. 
Oanner,  Calcutta  N.  A.  Toluntaers. 
Calcutta,  June  1,  tSaS. 

THB  NKW  TIKB. 

— Thb  adoption  ot  the  new  ti 


■arlety  of  the  com  marigold,  which  grows  here  In 
trge  qoantities.  The  specimen  it  qmte  dcoble ;  it 
■ecame  rather  withered  befcoe  I  sketched  it.  I  In- 
anded  keeping  tbe  plant  alive  ;  but  finding  that  it 
I  only  an  annual  ben,  pressed  it.    I  alto  indoae 

— .  .L^  common  sort  and  a  light  marigold. 

B.  B.  Dale,  V.8.S0.  bial. 


OOIXIBBT  XXPL0BI0K8. 
[24417.]— Tm  recomnoa  of  theae  ditaitnn  fol> 
owe  the  well-known  old  role,  a  fallen  baromelar, 
.  risen  theimomater,  an  nnoaual  escape  of  gat,  of 
onrse,  and  funerals  for  200  paraous  ;  and  so  it 

Now,  the  barometer  may  have  fallaa  Jin.  in  4S 
.oun,  thus  Isssenlng  atmoqihaiic  pisasnra  361b.  on 
lie  squan  toot,  while  tha  ventUafion  by  snotion  of 
ui  or  lomaca  nuT  have  further  redused  tbat  prca- 
ue  by  another  36Ui.  on  the  tquat*  foot. 
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of  n«w  Dotioiu,  oao  ba  dupeued  with  until  our  muijot  tlum  who  wonid  lika  to  havs  11  to  16  mightraqnlnd  in  pound*. — in  thii  ean  Ob.  Wri^ 

id«M  Me  better  aompiehended.— Fboobkw  No.  3.  lampi  ot  S  to  lO-cuidle  power  oapable  of  nummfi  of    tcItb  and  leva  in  kiA  ■   tatH  yttit  a 

I68e26.]-r«=«t.tlonUHorel.ouiia»nd  [or  12  to  14  hour,  from  »  battery  o(  16  ell.  th.t  ^^''^.i^'^^^«^^,^^'>V^.''P 

HipBeer.(n.a.)-lloe.."P(«rRrewer"fi«,  S!,^^i^«"   1^  *"™'^h?Tu  ^>,^^«^  wiU  tee  m  my  reply  «  «rtuiated.-I«l0U. 

or,.iiU  better,  alter  Ufore  bottUogC    Almoetkll  ^^SijSSh  ^T?M.»,^w^S.^™t^J^  wjl       168813.]-Fr.otiiiB  of  WKtw-0>TW  M 

"tr.wei«'dvmi.(i"MllTMloii."pr««r™am."  5.*T>^'J^'?'i'^^''f?S^*:^^^^'  "Nun.  Dor.,"  in  commentinK  upon  mrnfbi 

or"»ntMid."  or"mntifaniiBnti,"focthejpu™».  ^bght  under.  bnri>el.   I  .nppo«  rt  oosta  noUimg  thii  query,  wpeB.  to  h»Te  £mid«ed  ortT^i 

ofpreTe»tii.g.econdM7f.rmelltationl.    it^Kt  '"<wi«?g"«>«t?"«l«.  »  the  produoU  «e  «Jd  for  d.p^,  Jd hLTi^k.  Uck  the  «Mmd ■«•  ••■ 

oftheu  ia,  puhape,  dtjiMloionaphit^u  itdoea  iiushpnoe.— Nuk.Dob.  ueiutamsd  toeipectinall  hilstatamantL   !■ 

not  imputtuteu  doe.  Untitle  of  lime.    I  ihaU  [56691.]— Water -Oaa.— The   compontion  will  hedtfttinglv  ditpute  the  ueartioii  tb^  glai  tik 

be  ht.fpf  to  gire  uj  further  hint*  if  daured.—  depend  to  a  alight  extent  on  the  nature  ot  the  fnel  often  brMk  after  tliej  h>Te  been  d—ned.  ate 

PBBOt      W.      StUilet,     119,     Mmehaeter-road,  lued  ;  but  in  eny  cue  the  bulk  ot  the  gu  will  be  indeed,  tke  man  who  eleaiu  Qwm  H  oalpiUrM 

Poplar,  E.  hydrogen  aad  carboDio  oxide.    There  ii  a  great  leea.    I  have  never  known  an  iron  wire  to  mH 

[66Me.]-01«mtlwOta«.-IhaTenOTerfonnd  ^'^  »bout  the  «bJeot  in  back  Tolnn)e.-Ess*R.  a  gla«tabe  andituMiteinlyijrtU»«^ 

anything  to  eqnal  for  thiipurpoM  a  itrong  eolation  [56696]  -  Oondnotlve  Olno  or  Oemont.  -  ^^„  .J^,^^.,?!^'- it-jJl^-Sj! 

of  oarbSiatrof  amn.oni/-P«BOY  W.  Btiblk,  rhli  queA  i.  certainly  a  moet  peculiar  one,  for  a  '"^  S?!!*^'* '^''i!^  ""*'"**' '^  *°™* 

119,  UMUhe*tec-toad,  Po^ar,  E.  DondriitiT;  cement  i«  readily  oWned  by  nriug  "'iiiinfonn.d.-BiCCHOa. 

rBflSBm— !*»(«- BBFBtoff—TQ    Ms    DiTm  ordinary  Bolder.    Any  ot  the  oementi  that  can  be       [56847. ]~To  Kr,I*ilo«atar  or"Kob.&»'| 

*^^;^Ho72S.-AtSri5venton.E.hiS!  JPPUed  witt  a  bru.h  would  p^bably  b>  found  to  -k«tl»r  the  *«°- "»'  "«  ."S"  °«^,'<*  H 

8«mthQaIlerT,  NorttCoort,  Stand  220,  there  iii  be  non-conducton  unleee  ttis  litharge  and  glyoenne  jmrferahla  on  >«»iiiit  of  iti  focal  lanftt  uehl 

KMhln.  lor  iW  bomlBg,  Ac,  and  abk>  with  it  "["*Ct"^li-"'ti,-«  ^l  ttnf'th'i  J^  i 

there  ii  lome  wry  good  necduieui  of  work  done  T  V   o  T^    tS        ^  bending   the  oomui  I 

withitataoc»npi^T.Iydn^oo>t.   Itdoeiaw.y  together ?-Mdh.  Dob. 

with  aU  line  and  vitriol,  and  the  flame  ii  TSry  dean  156704.1 —Soft   Blank   Oarbon .  —  Thii  atnff 

a^IiSMiljtegtilated.    Amooget other  tbinga,  it  ie  will  not  do  for  blacking,  I  ahonld  think,  though  f 

rtroDgtyraoonunanded  for  aate^,  eoooomy,  cteanli-  ii  not  quite  olear  what  it  ia.    It  might  b«  uaed  tc. 

ncM.  aad  the  maohine  caa  be  oairled  and  need  moulding  battery  platea  by  cementing  it  up  with       [56856/1— I 

anywhere,  and  the  coat  ot  oharging  it  i.  but  very  treacle  ud  carboniung. — Ifutf.  Dob.  by  "  B.  W."  and  "  A.  B.  C."  are  both  mn^ 

litUe.    I  trust  that  if  any  of  "Onre"  get  one,  they  rfiH-rn  i     n^.i  ^»..,.  n^v-     r^v^  i.  ...  «  or  there  iaamiapriut,  a<  thay  will  find  en  Mk 

ri^ri^S""-'-"'"^"^-  S»^HH"Srts5£  !^-5'£KrsrJ2"sWM 

[fi0660.]-Load.BaTBing.-Kefening  to  cor-  menta  it  ia°Xl°ia't  q'Ste  aetfflc^St  aa~(Sj  from  5?"  u  "i.?"!^/..^^  i^^^ilL^Il'SS 

S-^."?h^.t^T.l™t^.l™^^r^t^™°-  [66714.]-He*t  Abwtber.-I   would  auggeit  per.*,  inch.    Thel,  woiUg  aa  toOon,  J>  I 

^A^^Jt^Ti^^»^M^^t^Ludl^^  aaUtoe;  but  until  the  qoMiat  givea  one  a  deSl^te  Sa  "  ghl  anawer.    Work  d^  In  ^,Si 

:2Tf^"o-h°er;Sii^t-;iter^yt^  ide^whatbewant.,odo,itiau.el,..gu..-ng.  '"^^^  ^Jk^^^  ^Z^'^^'^t 

machinl^  I  unfortunately  charged  the  «uue 'with  -^^»*"-  v^  ?r    fi^l^af^oT^^^n'^^lI 

mlphuriondd  pnrohaiedfrom  a  druggiat'.  ahop,  [567 16.1 -Hartley ■■    Oaa   Oalorlmetor.-At  **  S  ?„"~i  ^  ^  iiO''i?:    "  J;°- ?  ™i! 

M^™.inoeatoove«dthi.  waetheaoleoani^  the  etan^  of   A.    Wright  and   Co.,    1473,    E«t  "^  M**'"*!  SfA   .  MK^ST^'-i^^h 

why  the  maohine  would  not  work   aatirfaotorily.  Arcade,  Invention.  Exhibition,  the  queriet  <*n  aee  3^^''™  "^^'  '?".  !^"S«r^^!f!^ 

h«oe  my  letter,  p.  267.     I   have   ainoe  bought  a  HarUey'a  oaiorimeter.  and  ot.  eight  will  be  better  J^eve  himaelt,  and  ntrt  ftom  wiMOO.  hi« 

add  direct  ftom  <3iemical  work.,  aa  per  in.truo-  able  to  judge  of  hie  ability  to  mate  one.-Esaia.  ""  "*"«-  "  aoggeeted  by     Inviota 

^i;rta'^„?iTiit?'lJl''j;,"aH«'^^*tw  [66719.]-WaterprooflnK01oth.-Thi.i.oue  ,io^   The  ab^^T^"  "  a  ^favourite  "atd"rfl 

S:mlrel^.'"^T6in"?u.r"m.rf'rS;^  ^Pr^ib^  8'Jw^,?r"r;:^pfnde:t"^.hTJo^i„^^V  FnX"--'-^-  A-H0Bnn«». 

HnmblngWprk  "page  64  and -iU  work  wi^ont  S^  V  ie  aS^™tr^at  1.  ^  J?  obt^^  .  f.*^V-Jr*/.'2'«'^^?"'*^"Si 

the  leaat  attention  (or  about  threehoura.     With  making  a  few  exporitoenta      He  may  however  be  *"'"'  °'  wbieh  "H.U.I.Sc.S."  ipeaka,  laU 

wfennoetoMr.fiolmea'.remKk  thatl&.D.viM  told  1  lit  aU  solufion.  ot  the  kind  ahoijd  alway^  he  '^'"'"..''•P'^'" ''E^*' *?'.?°'*  *'^tij 

alway^bnnge  hu  book  into  que.tion,  I  ihould  made  with  hot  waler.-T.  J.  H.  !?v'''"*^fe^  ■      '™.l.'' ^.?"  ^"122 

MMtaertainlj  aaythat  wall  he  may,  tor  I  am  con-  take,  ita  bearing  on  the  uionlderot  the  nnta> 

TJnoed.apeakingai  a  praotiaal  man  with  about  :25  [&6729.1-Klrror  Falntlnr-- Clean   the  glan  of  on  ita  iharp  end  ;  thia  ihonld  not  eecs  r' 

yeara' experience,  nothing  better  for  good  aound  thoroughly,  and  pamt  with  od-onlonrs,  auch  a.  are  woU-mada  inatroment.    Of  oouiea,  a.  "  Sip*' 

niaetieal  faulruction  ooold  poanbly  be  pabliahed,  "■"'■reJtuta.  See  p.  520,  Vol.  XXXIX.— MlBBOB  wall  explain,  in  your  la.t  iMoe,  it  eaoiut  ka  1 

tnaamui^  that  it  ia  juit  the  thing  reqaiied  to  pra-  Pijbteb.  m  thia  poaition  aa  a  galtanomittr  ;  ita  w  > 

Tent  yonngplnmberagsttina  into  a  alovenly  method  [66724.]— Aooumnlator.- "P.  T.  H  "  ahonld  galvanoKope,  to  detect  if  a  ouirent  piaaaa grid 

of  exaeutiBg  their  work.— A  BBOimrEB.  pay  a  viaft  to  the  Inventiona  Exhibition,  but  how  all  that  ia  apokan  of  by  "OuUev."    Foilbi* 

[66679.] -Supported  Beam.-With  reference  long  the  accumulator  would  '■  laat  "  depend,  on  can  add  iwlhing  to  ''Sigpa'i  '  reply;  brtlj 
fa>UereibBrkeunderthiabeadinginthe"E.M."  what  ia  meant.  If  it.  age  i.  meaut,  that  depend,  'f'^^  "O"'  .™*  f'*^"  7^°,°J°r,5 
for  June  19th,  I  have  only  to  ra^at  the  lUtement  on  the  arrangement  and  how  it  ia  treated;  tor  it.  hreiMtromentwaato  l«had,Io««nfou^l■-■ 
made  in  myli«Tioua  r«S.  U7ourocne«>ondent  capacity  forlightu-g  at  one  speU,  that  depend,  on  ?*'^°'  !  ,'^-'?  ?  ?^  "?'?  ,^3  ^!l^, 
wiUoa»fnIly*analyH>  tfie' condi&on.  wbicTinaure  ita  aiw  a.>d  charge.-3.  P.  T.  «^I^^?i  tLvt^„^ LfiTl^li-* 
th..tabmtyofthobe.^.h.will  find  that  there  j.  [66729.) -Clock  Winding.- Surely  thia  qu«y  oTi^Cthe  an^^^  ,JSSl«T 
a  tendency  to  break  by  .hearing  at  erory  point.  ;»  of  „o  i„ter*at  to  anyone  but  the  queationar.  Hi  „.d^R  Vcn^^  •en.Bre »  f 
It  naed  to  be  aMomed  that  no  anoh  abam  sxiated  mnat  make  hia  private  arraiieement.  himmlf  and  ,r^n,t, ,  '^■^"'-^'- 
atth.  centre,  but  I  did  not  think  that  idea  wa.  a Ji  d^ot  kSow  whS^K  ^  do  f™  a  gi^  [56S78. ]- Mineral  Water .-Acet«« 
entertained  nowadav..  In  any  caa.,  however,  the  ,um,  he  dwTnrt  mTdentand  W.  buaineSr^  very  largely  m  the  makmgof  «er^ 
eorraiitaDawer  to  the  query  ia  that  there  are  not  t  j  m  wme  of  the  large  towna.  It  la  onlyfllloa 
•ny  point,  at  whioh  the  beam  would  have  no  tend-  '  ',',  „,  .  „  _.  .  -^  ^  good,  toraahop  trade  to  bewldatld.paW 
ra<ntobieak:otherwiaaitmiahtbecutthrouiihat  [56730. ]- Six  ■  BeKlater  Thermonketer.-  and  make,  very  decent  atuff.  It  la  not»" 
thdpoint  without  prcdut^any  weakneaa?  It  Try  the  effect  of  geoUe  heat,  which  will  vaponriae  maoh  like  drinking  viuenc  and  waterai"* 
inn.tberMMmb««fUiat,a»atalea  bylhequeriat,  the  apmt  and  cau«  it  to  Uke  .taproper^  aeama  to  imagine.  Of  oourae,  onlythaW* 
the  que.tion  i.  one  aet  by  the  Science  and  Art  Da-  So*""  Bsntly,  ao  as  to  give  it  an  opportunity  of  be  UMd— either  Champion',  or  Beautoj'a.  W 
parteient,  and  the  general  in.tructiona  at  that  ewpi^B  "oo>  ""'  mercury. -Pniiog.  om  pyroligneooe  acid.  Qu. 
exam,  itate  that  the  student  moat  oonflne  himaelf  [66732.]  -  DyBln»  Damaak  Ourtalna.  —  If  gallon  ot  .yrop.-CaaBOHiDO. 
rtdotly  to  the  queitian  piopoaed.  for  if  he  doea  not  thi.  queriit  cannot  lefei  to  back  numbers  he  had  [66882.]— OataloKae  for  IiOndlnr  UhI0 
do  K>  hia  paper  will  be  cancelled.  It  ia  not  the  better  give  hia  curtaina  to  the dyera.  Onnoaccount  —It  I  were  to  Compile  a  eatalc^tne  tall**! 
traalneai  ot  the  atudeut  to  discover  what  the  muathe  doM  with  Judaou'a  dyea.— Dyxb.  library  I  would  Brat  arrange  the  book*  utteM 
examiner  really  mean,  to  Bay,  he  ha.  only  to  deal  ffifiTi*  i  _  aoft«iiin.r  WatBr  —  I  flnfl  ,i,„  titlea,  next  under  their  anUun'i  namafc  aad  ft» 
With  what  actually  ii  ..id.  ¥  preaume,  ot  courae,  p^ier  c  a^k  ~"aB'rf^  .u^^  afterunder  the  aubi«rt<  npoo  rtich  Ihqt.** 
tut  your  eoneepondenta  were  aware  of  Oia  regn-  ^^^'  .a"„''^rcVafJ.  ^'bo^  Tof  1^^^^^  aatronomy,  fiotion,\c.;  S^eonr.^  ineW* 
b^n  quoted  above;  J  they  were  not.  I  .nbm.t  ^"';^)  by  th"  .iS^  ol  cauaWrSme  only  But  they  woulj  be  arranged  alphabetieally  »i«^ 
ft^^re  mcompetent  to  anawer  the  qucatiou.-  TLI!^  of  .Ophite.  (Tu^e  tSd  .^'gnSu  have  theirnnmber.o™it..  ByUOame.-.* 
^'°™^-  atoopre«ntinthawator,IfioditnaoeaM^toadd  only  the  title  or  authort  nwM  1»  known,  ll^ 

reeeSO.J-lndaolion  Oolle.  ^Vertical  Plan  carbonate  of  w>d«  with  the  cauatic  lime.    Thi.  pra-  ?*"^*«  »'  <»«*  '"SS^A*"*  "ff  i"?*S  TSS 

(tf.Q.)-A]lthat  ia  needful  ia  to  wind  tightly,  and  Tent,  all  hard  aoale  in  .team  boaere  ;  but  there  ia  ^^.  apo",  »"/  "»»>j~'  would  Bod  it  n*r« 

maintain  a  uniform  apeed.    It  tba  diu  were  placed  atill  H>ma  precipitate  of  aoft  mud  in  boUera;  there-  neadmg.    A.  to  bookkeeping,  I  woaldU^J 

betweentheoperatorandlhelight,  there  would  be  fore  the  ftltar.  do  not  appear  to    keep    back  all  hook.,   one  ruled  with    thne    <™o^' "V 

nodiffloultyinaeeiug  howthewirewaa  going  on;  inaoluble  matter.     Or  probably  the  aulphates  are  ™""  •  "*™2."'  ™  JfP-.  "  ™  ?™  2^ 

but,  in  practice,  aectiona  ao  narrow  a.  A™,  are  not    decompoaed    (and    rendered  ineoluble)   ontil  would  enter  Hie  date  (w  figuna)  Wh«>  !»■ 

never  neCBMary,  and,    if    employed,  they  would  affected  by  the  heat  in  ateam  boUera.     If  ao,  then  «"  P"n  out.  m  t™  "nWdla  oolnnai  tha  naaj" 

involve  a  Meat  waste  of  apace.    The  narrowest  the  usual  Map  Wt  for  haidneaaia  deluilvB  for  aul-  ™  book,  and  when  retanwdwooW  surl  ■•"l 

divisions  which  I  have  myaelf   uaed  were  Ain.,  phates  (on  the  addition  o(  soda),  a.  the  prewnoe  ""  "*  "™"  oolomn,    Aa  UUM  wlnnH  "•  5 

and  thi.  wa.  in  dealing  with  extremely  fine  wire,  ot  fres  soda  will  naturally  ueutraline  the  reaction  of  itairowj  three  or  four  oouW  ba  prt  m  •  ja^  "J; 

Mnch,   however,  depend,    npon    the  quaUty  and  K«ponIime.  Perhapawmeohemiat  will  now  kindly  eecoodbookwonlde<mtaui  only  the  BB«h*'«J 

tMcknese  of  the  covering ;  and  in  determining  the  explain  the  correct  reactions  which  ocouT.—Jm.  booka,  and  when  a  book  wae  given  °«^;^| 

^66689.]— Battery  for   Bleotile   I.ainpa.— I  gra[ihy,  tbua  leading  the  compo.itor  to  setup  2oz.  it  last  oould  be  found.— jAKtalTCaClQe"*-  ■ 

think  "  Sm "  ought  to  explain  where  he  found  the  when  it  .honld  have    been  21b.      My  rule  is  a.        ,,.„a.  ■,        —                  _                        ..,-.  ^' 

(tatement  about  the"  new  batleriei,"  and  poasibly  foUowa  :  Multiply  area  of  valve  in  tquara  inches  ,    [06884.]  —  Qramm*  DyBMO.  —  .*»^.5 

al«>  apply  to  the  "authority  "for  the  further  in-  by  preaeore  of  iteam  required.    Divide  total  length  'l°8'  ^:  ffl»°^'  j  whrtaaea  «<  ™i^  "^ 

/Mmatlon  he  require..    I  do  not  mean  to  ny  that  of  ttie  lever  by  the  diatanee  of  the  centre  of  foloram  of  oogs  abore  the  nag  iin.— S.  1IB«d«»- 

H 1.1  — i  .^  bo  put  to  the  reader.   ' ' ■—>—'■-  »-a  -i-  — ..- .  ..  .. .. .    -  ...        —     .      ..  _ — 


ENGLISH  HEOHANIO  AND  WORLD  OT  BOTSSORi   No.  l.OfiS: 


I—Ai mature. — There  an  two  tanxm  of    order  to  complete  the  procen,  Bad  conTart  it  Into        ~    •■         ""  ' '  ,    ^  ,    ^ 

. _-.     .i.»  „ij    -~  n-™*..™     -. — ;_; —  tfie  alomiiuiun  chlorida  ii  treated  with        [66961.]— Bo«tlnB.—ThBro  •!•  ptei^  of  w* 


418 EHGIJ8H  MECHAKIO  AND  WOBLD  0?  SCIENOB;  No.  1,089. July  10,  : 

[G693B.]— BIsctra-Kamist.— Yon  am  Bt  ths  precipitate  ii  collected  in  wcki  uid  dried.    It  i*  bank.    If  the  iItsi  ii  caTi^able  the  pnUi 

masDet  on  to  ■  bnu  sapport  withont  feai  ol  inter-  Uwn  ready  for  maUrig  ohiorida  of  alumisiom.  The  riglit  of  way  orer  the  bed  ;  if  it  I*  not,  the 

tewie  with  the  holding  power.— G.  D.  B.  ^nmina  depodt  thni  obtaintd  contains  abont  8t  tight  of  way,  and  no  one  can  take  a  boat 

[6em]-Bleotro.«a.n^.-I^epo«r.of  a  rj.^'i?Irold''=.  "^r^^U^Thi  l^'^Vi^^lt  "^^  ""^ '^ '' ' 

S?^U;::^"tS;rhS°w'u^:ghSr."^^t^  :£l'    ^^mUi"al^a''dSS^t"'"are~".;       [MMl.]-Bcatln,.-In-u«e..bto   a* 

lora^.?^e  of  bra-  wiU  not  affeotV.  holding  ^^^^  ^'J^'^t'lO  ;''.X^ie'TSlo,'768"  Cfu^wl' StT  I;!^:;*""'^  *" 

powar.-BoHiDiL.  .j^^  ^,^0    ,,(,^  4-20:  alkiSne  ealli.  162.    I^  „  ^^LrfSiSTo^  - w 

ue  two  form,  of  order  to  complete  the  p^oce-,  and  wnVait  it  into  "  «™Pi«-J  ""»>  can.-" 

I,  01  H-pattem,  alnmininni,  the  alominiW  chloride  ii  treated  with        [66961.]- 

uiu  UID  uhh  ui   uniuDUB-iuiaiicOk,  or  drum-pat-  Bodinm,  in    order   to  withdraw  the  metal.    The  Telodpedoe  —  — r""r'    — i""—  \J.~Za~ 

tem.    Will  yon  kindly  indicate  which  yoa  deuie,  operationa  are  completed  in  a  few  daye,  inriead  of  of  bard  work,  and  rery  httls  »pe«l  can  M  pt»t 

and  I  will  dncribe?-3.  Bottone.  nine  month*  (trhi<&  waa  the  time  it  required  to  ol  them.-C.  D.  B. 

[669*0.1 -Ammeter. -A    »in'pl«    meainrinK  °TP'?*?  '^'^'* '""T"''.  «?^  i»»  ?^  ""S*       166961.1- Bo«tlii».-I  would   »a«»  a  wl 

faiArnmeot   may  be  made  by  inclo«ing   a   imaU  only  about  £100  per  ton    metead  of  £1,000.    The  »„»  pinion  of,  BiT,  20  teeth  on  waew  ihaft,  to. 

magnetic  needle  in  a  few  tini  of  thick  copper  not™"  of  n.w  n>a.tniab  are  ineihaiutilJe,  ^d  i,,  ,heel  o(    60  teetb.    Some  yean  age  I. 

wi^calibrating  »me  in  the  ordinary  way.   ^  fT'''"''"' ^^"'^ '■.' *T« " '";  T''*'!' ■°^^^'  quite  a  large  boat  mopelled  by  an  wt»™(< 

needle  ahould  Iw  aa  lisht  aa  oouible  to  iniure  iU  the  «p.  gr.  ii  3-688,  and  iti  olHinate  teniUe  itrea^  fliii  kind,  and  I  belisTe  it  anawored  wafl.-?.  t 

being  dead  beat,  and  rfioold  be  oaref  ally  piTOted.  -  «houH2  ton.  per  _.q.  m.    Hie  range  of  elartaty  soaxas. 

It  lEonld  be  ™-clibrat«d  frequently   to   inaure  «  Uife,  the  "tonaion  at  the  yieldmg  PomtW       [fieoel  l_BoatIn« -'■  Aqua"  can  w.  ai^ 

acour»y.-P.M,Hooz.B.  jS-Jj^  '«''«^-    The  modulu.  of  aart«=..y  u  bi?'^"-^,^^«Brid^^"tt^w!tt  ^fi 

(B6942.]-Bleotro-MBKOBt.-lti»not  the  kind  ^RBoVn  '  tnL.   '            Tr.      M=       T>™™™      „  wheeli  and  worked  by  hand  M  fool  pewj 

Of  electricity  yon  want.    If  properly   made,  and  ,  ^S&l-l-Uynimo.-To     Mb.     Bfnrroira     or  both:  it  ii  adanted  f  or  one  or  two  ndui,ul4 

wire    iniulated.   a    battery  (prefemblj  DanieU'i)  J^-" 

wonld  turn  it  into  an  electro-magnet  inrtantly.—  "°-  '', 

B.  A.  E.  B,.,,^.  ^^^  |^:;h™e.""ir'i."arm^  £^"bir  to  ZC,       [66B61.]-a«tln..-T-  th.pIanb»W« 

[56M2.]  -  Bleotro-MaBttet.  —  "  D.  W."   ha«  f«otly  what  quantity  of  each  i.  to  be  need,  unleu  S^L*^*"' t' ^"oS?"  ,  oSl"               ni' ilTS! 

beentrjiogtomakeaneleotro-magQetbyemploT-  theeitemal  leiiilanca  i«  .pedfled.-S.  Bottonb.  No.  96  for  June  26th,   1826,  you  wfll  EMSa 

IDK  the  onrrent  from  a  magneto  maahine.    Ordi-  ,„„,  ,    „„       „              ™        „    „       ,.  what  ii  termed  a "  water  horM."    InthilniAl 

nJy  magneto,  are  never  made  for  tbia  porpo».  [66954.1- Boiler  auery.-Theorjtioallv    ^m.  the  paddle,  were  drixMi  by  a  rtiap  «tii»^ 

Thdr  work  ii  to  giTO  ahocke,  and  nothing  more,  thick  would  larry  the  preaaure  ;  but  I  would  warn  by  a  drum  turned  with  a    winch  Emffla  l._ 

Electric  bella  are  not   ning  by  aimilar  nichine.,  J™  ,""*'"<*  »  ^^f'  "  joade.oribe  wonld  be  ,«„nUT  we  hare   the    water    Telodpedi  rife 

but  with  machinee  entirely  dLffraent-BOBiau..  ^^^1\  Sfi^M^i'.v"  i^'.'L^S,  ^^_£°!J'.°^  ..Whe^ari^.i.—  . -t.n.n„.t,.i h_.lk 

!.l— Blaotro-Vavnat.- It  ii  hardly  to 
id  thatyoufailed.    You  had  nothing  n 

^r-**™-.  '^°8f'  »  ftood  teanlt  you  should    ^.  ,^ , , ,  ,„.  ^^  ^^^         ^„  ,„,    u^u.m 

have  had  iufRcientootton-ooTOed  wire  to  form  a  would  be  safer  with  eren  a  aSghtly  thicker  plate,  po.«ble  to  do  «>  withont  yoo  are  prepirf  It  (• 

ojil  equal  to  the  thioknw.  of  the  iron;  the  wire  was  u  copper  rapidly  loees  its  strength  when  exposed  g^  »  oertain  amount  of  labouT  T kin- 

alsotoothlcklyinndatedtogetenoughoD;butsix  to  belt,  such  as  In  the  furnace ;  but  on  no  acSonnt  ^ll^  fa^  b^^oei  or  boats  drinak 

toMWonWbequitensele«.    Then,  did  yon  crMS  use  an  oral  flreboi.    Let  aU  parts  be  true  circles,  whiUt  the  eitlierpage.  of  this  jouinal  wi*i 

Uw  wire  from  flie  MW  bobbin  to  the  otl.u'  ?  be-  „  ,™  ^i  „o.t  hkely  meet  with  a  Tsry  serious  UuTbind  larer.  birJbeen  tried  ^th  a  • 


[66942.1- 
Wcmdeted  th 


it  has  to  be  done  in  a  specific  way,  and  not    unaih.— Imviota. 

I  ^u^^h^'  iT'^t   amUT'i^^        I66S65.1  -  PhotoTOtphy.  -  If   yon   conrido    gladly'  to  aujthingWithin  the  range  of 

.'         .7^".        ._"*_       , _.  r        "•—  that  dn-nlmta   nholMfi»iihinff  do™  nnt  «nnwii»  nn     — IBTKTTA. 


peller,  and  with  *ery  fair  remits.    I  will  bifap 
_        _ gladly  to  anything  within  the  range  of  iiM)4 

[dSTga^^et-'-i^OTi.*"""™  "    ^^S^ij^^'^'tE'S^  lis, '"*""'""'    "'^'^'^*' 


93.1— Bn  Bine  Flywheel.— I  thmljwj 


t66942.1-Eeotro-Ka»nBt.-Tou  saythatyou  yon.    If  you  use  sodio  sulphite  dcTeloper,  yon  will  noi  do  bitUrthui  lake  the  dimenions  d  fct 

h»Te  used  '■p,(ch-co«r<d  wire."    I  sn™eyou  get  black  Mgattres,  similar  in  aUxeepeds  to  those  wheel  on  page  96  of  the  present  Tolnmerf  fc'l 

mean  guttapercha  f  Whether  or  no.  It  IS  o!  no  use  obtained  by  the  wet-plate  process.    I  chink  it  i.  ten  M."  fot  wiiengine,  the^uaty  of  yoori^ 

Corertbe  l(ga  with  either  cotton  or  tilk-ooYBred  to  one  that  the  "street  photogiapbera  "  use  dry  beine  onlT  4in   less  than  tbeona  fu  vUtll 

wire.     There  is  no   wxaiion  to  iDsolale  OiB  wire  plates  too.     Ton  will  find  it  an  awful  botheraltcr  wil^  jjiidgned.  But,  MeiplainedinBialBl* 

wiftanythmgsavewhatisalreadyonit.    Byusmg  using  dry  plates;  but  "ohacnn  i  son  goftf '-my  the  parUtSSVork  tfe  eng&M.  hss  b  4l  |l3 

g^apercb.  or  p.toh  .a  Jon  term  it.  yon  euUrely  •>  goOt ''  beiog  decidedly  for  dry  plaw..-B.  A.  the  Sm^sions  of  the  flywhSeL-J.  H. 

OeHioy  the  (tiect  or  the  cnrrenl.      Ihe  magneto  B.  Bbubbtt.                                                                                                                          ,          .       .  .     ■    ■  ■ 

maehinewiUnotgiTByoaaeumnt  voucanuWlisa,  ,,„„,,,     „,.   ^             .            „^   ^                                [66966.1-Anatralla.— I  went  oat  ts  MB 

and  therefore  all  the  speed  you  cai  put  into  it  is  .  t669M.]-PhotoBrBphy.  -  (I)  Ym;    you  can  by  way  of  the  Cape  in  August,  1982,  and,  »*■ 

only  loss  of  time.     You  mual  h«Te  a  Uttery.     He  t»ke  wet-pUte  neg.tiT«  with  any  i^tniiuent  that  ^j  e.perienoe  goes,  no  neat  expeuK  and  Ijj 

magneto  bells  u  u«d  in  some  telephone  are  ot  o"  take  dry  platoa.    (!)  Yon  will  &od  the  wtt-  o„rred  in  outfit.    I  ihouTd  adrise  si.  w<»fta*i 

different  oonstracEion    to   the   ordinary   one*.  —  ptate  prooeie  d^scnbod  in  aU  the  cheap  manuals  of  (not  too  think),  twelve    pairs    aocta,  f o«l* 

C  D  B.  photography.     Your  nasoni  for  gomg  back  to  the  trouaara  of  any  dark  colour,  two  of  i^iAMW 

_                              _  antiquated  wet-plate   piocess  are  inoorrect,    and  nIA  nnm  fnr  rnniih  wear    foor  lain  of  nA<i 

■    ^^T-VS^^"I.'-    ^•?^*S*"'^~^v^  rathishowthalyoumV  improve  your  working  or  ^  orfkiaf,  ^' ia^bT^  i^** 

isW.staud.rdof  pmfit  in   estimatuig  w.t,whioh  of  the  dry  plates.    All  trade  photographer,  u.e  dry  thin  white  ones,  three  wiistcos^  aad  Uw  I* 

TMies  m  mwt  shoi™.    Cost  can  only  be  oorreotly  pUtes,  and  vou  are  quite  in  error  in  ihinking  that  of  stout  oanv«  .hoes.    Collars  ind  nsMia 

carried  out  by  embracing  every  item  eonosRied-  they  take  Joni —  '-    '—'—    --'  "-  "----   — '  u.  .luui.  i»u.™                     ....          _.ui«" 

vis.,  rent,  weer  Bud  tSBr  o'  '--'- ' *-'-  — 

fllea,  labour ;  to  be  safe,  a  _ 
la  Tt  per  cent.,  should  be 

T.  M.  ItOOEHS. 

[66948,]  -  Ob  a -Producing  AppBratna.- You  [56956.]-aall  Be»rlnB«,— I  am -u.  _.  v.  .. 

haveonly  to  refer  to  the  bank  Nos.  of  this  journal  priied  he  has  (uimd  his  bill  bearings  have  wi -                    .                                 ..  ^„ 

(ot  the  infoimation  yon  want.     Look  np  page  374  away  as  he  states :  it  shows  the  amount  of  friction  well  to  be   provided  with  half  a  doi«  ts*" 

andyou  will  And  the  drawing  of  the  generator  and  that  has  been  going  on,  and  hence  the  amount  of  bar  of  soap,  a  good  stout  pocket  kuil^wW 

Bli-pump,  whitston  p«Be469  will  befonndfnrther  unnecessary  work.    My  advice  to  all  bicycle  riden  needles,  threads,  tapes,  and  a  bag  «t  odd  MB 

details  and  descriptian.     It  yoa  want  mote  infor-  iita  avtidall  ball bearinga-it'iqnitea  mistake,  and  Theae  tliingi  mav  appear  triflea  Bt  boB^WIV 

matlon,I  am  always  glad  to  give  you  a  little  help,  no  engineer  in  hia  senses  woiUd  think  of  aaiug  them  beoome  inraloable  when  joa  cannot  gettWj 

I  must  say  that  although  now  some  tour  or  Ave  ot  for  the  beaiingi  of  an  engineor  anyother  machine,  any  rata,  mj  UttleOoUeotlon  wasalwafiisng 

tbeMganeratonmadelrom  the  descriptiona  quoted  If  joawantabioydeto  ran  esay,have  the  beaiingi  br  those  who  bad  not  thought  of   tbtisW 

are  at  work  eatiifactoiily,  yet  I  would  prefer  an  made  aa  wide  as  possible  and  made  of  the  very  beat  Your  querist  signs  himasU  a  "  Sick  U«f**J 

oil  gM  to  beoiolins  or  gaailine  gaa.     Oil  gas  can  gunmetal,  and  well  fitted,  then  you  will  find  your  but  I  tant^  that  if  be  answera  to  this  w*" 

fee  made  from  a  fairly  simple  apparatus,  but  is  bearinga  will  hold  their  lubrication  and  ran  eaay  when  he  starts,  all  will  be  changed  bsftssyg 

nac  MBS  lily  mors  compleE  than  the  benioline  geuer-  and  laat  longer  than  any  other  bsuings.- Ca*s  bick,  for  I  know  o(  no  better  cure  for  il^ 

atot  mentioned.     That   ia   entirely  automatio  as  hobezs  tbsa  a  voyage  to  Australia.    TharewensM> 

dtiVMl  bom  the  engine.    Oil  gas  requires  a  fin  and  r  £„„<:- ,    _.„    b„,i„„     t  ^.w.aa  t„  t\,.  rteaiage  paaaongem  on  the  ahip  I  went  oiitft* 

BttBndance.-f»vicrA.  [66&67.]-B»ll   BoBrla»B.-I  ma^  add  to  the  when  thev  o«ne  on  board  many  of  then  !«■ 


btktingBmiztuie'of  alninioB|Al,Ot]  and  chareod  the  usual  test  I  unhesitaUngly  advised  hita  that  [56909 .l—Hydranlla  B 

In  a  eurrent  of  chlorine  gas.-A.  fl.  C.  they  were  caat  iron  hardened  by  immersion  whilst  to  ths  pulse  vhItb.,  if  so,  i 

[66949.1  —  Kanufkoton     of   Alnmlnlnm.-  hot  in  add,  thus  giving  them  the  appearsuoe  and  theie  valves  weighted:  it  i.  uu.j  iio«—.,--^ 

Hw  foUowlaR  i*  Webster's  prooMB  for  the  mann-  surface  bardneaa  of  hard  ateol.    On  my  atroog  re-  them  strong  enough  to  eland  the  cmiiWi^ , 

fMtnNolBlumininn:- A  £vsa  ouBotitrofalnm  presentolioutolhemakari.theyitaledsomemiitake  they  receive.     The  reaaou  the  valvfi  donir^ 

MdllM,  «hldt  MB  BntflSjyi^nnd,  m  mixed  &d  been  made,  and  sent  my  friend  a  new  set,  which  closed  is  a.  follows :«  h*n  the  water  rrimffljg 

-     rftiHliil  Dhnd  Ib  mti&BM  furnace,  by  "•"  undoubtedly  itoel.-lKViOTi.  the  mjeohon  pipe  has  obtained  ita  greaH*."^ 

»  «M.jrSr  B-il.  oTmtarU  drivironC  [66958.1-Kioro.oopl«I.-Thi,     subject     WM  ^^l^^Z^^nLT^ ^^J^wS^ 

lksawNlphnr.patBdl,aadalnminB,withoiide  Ihirou^hfy  thrashed  out  about  si.  mentis  ago  ia  l^Iif™ li^K  ^^^^^  l^ISwSS3 

•-*    n.  «l.M..&ta..l.  ft.B  put  into  ..oursf"  'svery  device  was  explained  and  Slus-  ;^^^''r^Sidro7'th:',S'«^':^ 


•^u^  of    ntaih  and  ~.     -  .  when  again  the  water  commeneei  to  ™'.3 

ta  Bfbnni£^idaaBd  in  [66969.] -OaatlnKS.- Try  dotting  the  mould  with  pnlae  valves  mutt  be  made  stranger  tor  b^" 

illflhlmniraiv  lAlAbhaSadwIth  AlittleEaatlndianplnmbsgo.-F.  H.  IIooebs.  thanalowone.-CiuB.  Hobksn. 

ka  lllhlb  Ii  OMl'lBaBbBd  ont,Bnd  the  [66960  J-BlparUn   BIshta.-The   bed  of   a  [5G97D.]— To  Mr.  aottaliB.-Sf>eed.  1,1)01)2 

lA  M  a  tnguU,    The  ntBSli  Hquor  li  river  belongs  to  the   owners  ot  the  banks,  each    lutioni    •"- .— ^  .  u     ^_B 

iraH(MM>4Din,WUls  ths  BlomlM  having  np  to  the  middle  o(  ths  ri- 
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igh  the  haauo  bod;  at  sll.  It  will 
hock  by  the  "mtt*  OorrBUt,"  it  the 
la  bmihu  with  the  oommntatoi  ba 
ceu  b;  lifting,  Jio.— S.  Bomms. 
naeota  In  Teleaco^.— Thi«  fi  a 
B,  bnt  mKy,  I  beliflTs,  be  ransdied  hr 
pjrethran,  in  powder.  lonots  at  til 
.ttnutsd  by  this  tabitanos,  and  ■□□□ 
iSedmnddie.  Itihould  be  mattered 
'.  U.  BoasBB. 

Dynamo.  —  To  Hr.  Bottohb  oh 
—Tha  wire  on  thia  dynamo  is  nther 
g  win  oartainly  eoiae,  when  diiviDg 
.  teaulti.  ReciitanDe  of  fleldi,  aboDt 
iituioa  at  anaatiiRi,  it  in  foor  aeo- 
I  (tbongh  thii  ii  wrong,  tor 
[et'a  umatnie  ahoiild  constii 
really)  wiU  be  Ij  ohm.  I  have  not 
kl  aiperienCB  with  F.  Walker')  arma- 
>hou*d  jadge  yon  could  getaafi.U.F. 
ilt»  and  abont  20  amp^rei  olcntrent 
Irom  2,400  to  3,000  levolatiani.— S. 


Water-Ketar.  —  "  Anxiou  "  eao 
t  how  mnoh  water  ia  watted  by  means 
I.  ObasTTB  the  meter  whila  the  water 
■  tor  half  an  hoar,  counting  the 
givea,  and  reading  the  index  at  the 
at  und  nnd  at  the  halt-boar.  Eiam- 
la  and  giTes  30  knooks, 


aUERIES. 


[M3S9.1— Wiadowaiaaa.^WhaD  IllTedinLDiidDD 


-by  oa  Um  oatiMe. 

[K431.I— IieaiftL— Ikaep  a  lodgiiw bouw  InDorHt; 
I  luppli  tbem  oaeadowllT  with  aatablH ;  ft  tbsr  require 
alFKiih  tbem,haTliig  noUaanie,!  oaed  In  tmktai  the  maoer 
ind  senl  out  to  tha  pnblis  hoase  lor  whit  Cher  wubed  : 
bat  it  not  ilmri  being  ooaianiaBt  (a  aand.  I  ksap  It  la 
tbe  houae  sad  u  sla  ia  wanted,  I  flTe  them  s  flaaa  i  I 


bat    , 


cliuKs  for  it.  Ut  Urlff  qI  pricai  1 
,  anf  catomna  biQa  are  nai,  from  1 
eier.  u  I  gira  the  aie  and  mike  no  r 
do  thlf.  UT  am  I  liable  lo  be  fiocd  fo] 


[MaB5.]-PlaQlnK  Kaohlnc 


■  FUoIke  UuhliH. 


ii(  aboTc  the  task  (I 


it  favmrable 


flanotied  aleenboltad  i 


la  positlD 
inboltad 


to  30  gall 
Jlona 


r  hoar 


1,,  Pl^outh. 

lOad   on.    Short    Span.— In    aalid 

taogolar  saotian  the  itreiiBth  Tarieg 

<  depth,  and  of  oireolar    section  ai 

ttb. 

1)  >  X    8   X  4  -  V   -  6-333 

21  S  V  Il'Sill  X  38  =  6-387 

3)  I  X    12i       X  3i  -  7-H6 

nlta  ue  the  telaliTe  or  proportianal 

hebeanu.— J.S.  C. 

lOad    on    Short    Span. -~ Let   the 

is  first  bar,  4ia.  deep  and  2in.  wide, 

then  the  stiength  of  the  aecond  bar, 

d  3  Sin.  diameter,  will  be  1829  ;  the 

le  third  bar,  3'6in,  sqaate  and  set  with 

loat,  will  be  21-41;  and  the  strength 

•ith  an  edge  uppparmoat  will  be  20-21. 

Enalae  Query.— Qive  the  ralve  a 
.,  and  set  the  eoosntrio  124°  in  advauoa 
Tha  obliqnity  of  the  oonnaoting-rod 

)  accuracy  ot  tbese  propirtions ;  bat  it 
:ially  rectified  by  eqaaliaiug  the  lead 


not,  and  oonaeqaently  draws  the  bobbin 
.it  would anj  other  mminitiTioinity. 
lagnati  are  on  the  lama  piindple. — 

^•pMlmg  aad  Monntlar  Small 
-Ants  are  of  no  nia  in  this  oountrr. 
jid  bleaching  ii  the  jprooeM  nsaded. 
'  all  tha  fleidioarefnlly  with  a  knife, 
ants  to  hold  the  bones  together  where 
bore  a  hole  through  to  the  blalnoavit; 
emptied,  than  leaTB  tha  skeleton  in 
9r  it  poaiibla  till  the  bonoa  are  quite 

in  the  ana,  and  join  where 

re.— B.  So  ,  PlymoQth. 


woold  a  separate  eaating,  likaafla 

(o  side  of  bed  tot  ptebMi  thalt  to  soma  oat  ol,  ba 
tt&deDt,  u  it  seema  eaaler  to  make  than  Uiat  proposed, 

one  bracket  oatf  baiojif  tuad  laaida  ?  Queriat  tklnia  that  It 
wonid  be  a  great  booa  to  many  If  sams  knowa  Otm 
I — .!__..  .!._  __.  _•  __^i;_^  1^  — y.  pjpej,  Tfith  theie 

le  lOKchlna,  and 


LDy  ta^er  who  <a  a  pansy 
grover,  aay  now  paniua  map  be  protected  from  wLre. 
worma,  &s.  t  DrnsiBK  the  bed  wltfa  petrolnus  and  water 
wu  trM  lait.aatama,  bat  tha  bed  k  attacked  this  jht, 
and  tha  plants  eatea  off.— B.  C.J. 

[88987,]  —  Tol-vax  O-lobator.  —  Will  aonw 
Bxperianw  pond  -  hantinf  reader  explain  bow  this 
interHttni  object  may  be  kept  ah<a,  also  haw  Lt  caa  be 
killed  ana  mouated  whole  ?  Uy  apedmeos  break  np 
into  dost-like  pwticlas,  sad  laara  ao  tiaoe  ol  tha 
original  ahspa.— B;  C.  J. 

[Mees.l— Siphon.  —  To  "I»TiCTi"  oa  Othsss.- 
Wl]l  "Invicts  '  kindly  Inlonn  ma  on  Iha  abora 
qoary  I  J  pat  a  siphon  into  a  tank  of  water,  it  will 
not  ran  oat.  I  take  the  sJphoD  and  fill  It  tnll  ot 
water,  and  1  pat  it  In  the  tank  snlD.niw  it  runs  oat.  I 
wooldlike  to  know  hawltla,  snd  If  it  makes  any  diffar- 
enoe  to  tba  length  ol  tba  pipe  outride,  I  was  told  the 
iMiger  the  pipe,  tha  fsatar  tha   water    would  run.— 

r6S»Se.]—Willeiden  OanvaB.— Can  anyone  laform 

and  paper,  and  al*o  giie  a  dcacription  of  the  proceaa ! 


ieea9M-Sell  Telephone  Olroult— To  Mi,  B. 
BoTTom,  "Ndh.  Dos.,"  aud  Otb«ms.— Would  you  kindly 
Inform  me  how  to  oonneot  np  a  pair  of  lelapbones, 
mirrDphose,  and  one  battaty  sad  CfUl  If  aeeeaaary,  and 
□siag  only  two  Una  wins  and  naeatthretuni.  abonlla 
battery  be  leguired  at  aaab  mlciophona.  how  oonnsoted 
upr    AsketclwUlobllga.— TuHsjurrss. 

[SeMLl-BIown  Hoi*.— lo  tba  eylindai  of  my 
engine  there  is  a  small  blown  hole.  Would  aoj  of  "  ours 
hdndlf  say  what  should  be  dose  with  it  T  I  haya  been 
adiised  to  Oil  itap  with  ■older.-G.  U. 

[MK3.1— Eydranllo  Bam.— Would  soma  teadai 
of  the  *'  E.  U, '  kindly  glva  ma  iatorma'ion  as  to  Uie 
working  of  hTdraoUo  rsms  ?  The  ooe  I  saw  working 
was  for  pumring  water  to  Hm  elatam  of  a  house,  situated 
abont  SDtt.  abon  tha  ram,  and  the  water  wUoh  sappUad 
tharamhada  fallof  about  >R.—CuMBaiii. 


■Wank 


likely  to  ba  f  oond  in 


sprinir  or  t1 
aOngUiedeg] 


3WEEGD    aUISIBB. 


faoftM.J— Lobiter  Baoh  OowL— Many  thanks  t 
"  Sutton  ■•foihlaiaplr-  Will  he  kindly  fnfana  ■" 
ku  ever  K*n  one  with  the  Upa  a    '       '       " 


and  lata  if  fiuHd  iMA  rmiH- 

■  look  mrj-imHU.tndinul  kAU  Infi 
btntjit  qflMr/tllBK  aalrtbum. 

dtf^l 
muillm 

b"A.  H.H."bureplitd 
««,M«W;BnieetBsu«h, 

.  touooo 

,  CM8D. 

iPenr 

rub«.»o. 

ra,S£'StS;-».».. 

a  described,  and 

"[SMMJ-Plxlug  Boiler.— Would  anyone  adriee 
me  tha  best  way  tu  Si  a  plain  boQei  art  bylft.,  withona 
1^  stay,  to  drlya  an  aaglna  Ma.  by  Sjin.!    Also,  how  (all 


[HgM.]-MeltliigPointaof9nmiaiidBe*iiia- 
—1  should  ba  glad  If  somcoDe  woDld  ktodly  gin  me  a 
list  of  gnms  snd  laatna  (mwb  aa  shallso  and  rodn]  which 
are  UqueOed  by  hiat;  with  their  mallisg  polntal— J.  h. 

[UBST.  1-  Hydropathy.- HaTtng  baoi  bonblad  with 
nanrous  headsaha  and  deprairfon  for  a  loag  Una,  and 
not  ie«elTiag  nnuh  benaSt  hom  samal  doelon  whom  I 
baya  been  under,  I  waa  Induaed  to  ti?  sold  water 
sponging,  frc,  whfoh  iamnob  lacommended  as  a  great 
tonic  for  the  Derfona  aystam,  bat  fnm  which  X  baia  not 
darired  the  tieuBt  I  expected.  A*  I  am  probably  wrong 
in  my  mode  of  ptoeadme,  luTlng  notbing  bat  a  tab  of 
water  snd  sponge,  poaelblyeomi  of  your  nomerousteaden 
will  be  able  to  giTa  a  few  dmple  diieotlaiia  In  tha  "  cold 
wslei  enie  "  as  lo  the  beat  way  to  brace  up  the  aerTous 
system  snd  STold  dipreadon  after.  Ai  this  la  a  anbjcct 
whicli  wfll  no  doubt  be  of  Intettat  and  beneBt  to  many 
readers  of  tba  ■'  B  U.,"  I  ahall  begladif  those  who  nan  do 
„.  -■-— -(b,  ^ini^ja,  (or  which  DO  doubt  they 
-     ■     iiy.  besldes-auuon. 


I  will  slTe  oa  a 
UliecdTothe  tl 


r's  Electio-motot,  930. 

dEagin«,l»0. 


«bra.  —  If  twelye 
n  up  In  Una,  in  bow 

■enty-four    man   ba 

ispsik  ddH  fn  parti, 

e  oandcDHt  with  the 
f.om  the  plilu'tlM 
daliiuta  lar  ooioaiOD 
omeezpaR  tell  how 

lane  carbon  batwan 
h  allTer  sod  liea  in  a 
meat,  eidted  with  a 


iDthesillabuBoftlw 
uctlans  l,>t  making  a 
of  a  piecA  of  eartion, 
ttic  poipoiea,  and  a 
aoT  being  ferric  chlo 
a  battcTv  wOl  anawer 
Tha  raibonandhoa 
lat  what  sbont  the 
aalt  ?    Can  I  make  It 

l«.— Will  "  J.  K.  P." 
■ay  the   qaiDti^  ot 

ith  very  great  beat— 

(OT     FoIIihlaB 

■ome  triends  kindly 
sbjTe   raschlaetl 

r  tha  putpcaa,  and 
*aa  glTa  me  a  Uttia 
[,  and  obllga— Tool 

r — To  "JavioTa."— 
iding  our  kind  and 
la  ptontse  talatlTa  to 
lulhUed,  andolaak-. 
a  itaat  tayoni,  not 
umben  of  readoa  of 


ory  Stve.— I  am 
a,  aaaoore.  tobeld 
"  kindly    obUga  by 

will  be  Indooia,  to 


[a  II  poiilbla  to  make 
bos  with  partltloBa 
>f  Sin,  by  Sin.  by  4m. 


b^  ia  the  E.ii.r.  at 
anlphnila  aold,aia 
ire  Battery  in  woodn 


out  pusangas, 
Faamu;  both 


hsTs  triad 


^ulalion  wiU  be  m 


.'■—I  thank  yon  lo 
Itting  up  tha  boOac 
I  like  taknowUttae 
ir  supply  ofateamF 
rtnbsa  IM.  diamalac. 


1  desironB  of  Dtthig 
long  and  ItHn.wfda. 
tha  "  E.  U."  tall  me 
ropallar  teqolied  to 
ha  bolter  dionld  ba 
I  amount  ot  piaaaon 
haya  a  t«t^  ^^aA. 


EKGIiIBH  MBOHANIO  AND  WOHLD  Qg  SOIKNaB  i  No.  1,059. 


ATSWESS  TO  aORBXSFOHDBHTS.  CEABOES    70B   ASVEBTISI 


rnolR.]— Am-m»t«r  and Toltmator.— WIU  *ot     /,1 
irftba  dwMonl  Rsdai  of  tU*  nliubk  pun  klndlV 
|lT«ne  fnll  denrlptlgna,  vitliitettha.oi  nduplsuul 
good  un-Dttttr  uid  Toltmeteri  to  mtaiflr*  coirflBtaol 
■boat  IS  uBpiiMi  uid  30  TolU  polcntikl  diffanno*  ?-- 


[iTDlT.]— Btaetrlo    Brake.— I  ihonld    bs    (nath  an  fm  lllulntions  an  HpAnte  irieoea 

g|)Ug*dlf  anadnotUw  "E.U."  would  gtn  nuatnU  ids  to  qwrlH,  Mkd  wfam  kuwerini 

JIdalption  oT  Bowud'i  elKtilo  bnka  for  tnmian,  ot  iiUBb«n  M  mil  u  (ha  tiOm  ot  the  qui 

Ilia  AutOBatla  Car  Bimka  Companr'a  alacMa  bnka,  or  apUea  lefar.    a.  Ko  ahjim  ii  mada  for  laaarttaig  latl 

ofanr  ModiaUkUaalceniabnik*,  that  eaa  ba  appllad  lueriaa,  <n   npUe*.    4.  I^ttcn  ot  qoartea  idbntr 

lo  aa  aUotiia -^ -— —     *  -■■ —  "  " ' •-— 


HINTS  TO  CORBBBPONDBMTS. 

7,  and  pot  dm*-  idtxbtiseheijts  lu  xiCQi'^aE  o 


[WOlfcl-Cllsmloal.— Can  OUT  Mnrcai 
Ba  of  a  ih*T'**'  that  will  Mouat  nlTi 
Ihan  ttkd  dUeato  ol  aoda.  Init  alter 


neb  faifoRnatlaa,  oamwt  be  famUdcxaeiit  aaadTertlH.  «i,  •mau  in  ihi"  Supmr  Bil*  Csloian  ''^All  dn 

ooBta.  G.  NoqiuatloDaikiiistar(dii»UooaloTaeieiitif(i  iDutUFnp>id ;   zm  ndocUDn  ii  m^e  on  nuuii 

Dlwmalioii  la  aaamnd  ttuwoBh  the  poat.  «.  Letten  Kit  '^i^;*^ Jj°  t^  '  ™.Sl°S'  ."p  o'o°'ISSm11  * 

folded,  and  tha  nuua  oT^aapondBita  ilJI^^wn  Si"  rt.^TfuiS^rjI.af^rSwSjpo'jr'''"' 

•.•A^U«itaeapoolaUT,dr»wii_tohlBt  No.  *.    The  '°ii^,,u,„„„  1„  J[^^  ^.'sb^ w',     ^mw« 


la  {raneral  pud,  ai 


ctTIi,  lad  to  raplls  vUoh  an.    Ilie 'NzpcDnr  fikle  nn-n     vvnntwriv     /inTTTin 

^Dmn"DiranacheaiimaaiuofabtatniocaB^lii/anna.  OUB     EXCEAlfQS     COLUID 


a  Iluo  in  whleh  tha  holaa  in  tba  nealpliak  li*Te 

Vtabeeeh  plan  a^d  rebora  them,  nafBg  amall  pinat  SmIim'— 

Vonldttba^eattobonln  tha  origW  hotaaleaibg  >  »»*'>««- 

(nacent-abaped  piece  Ot  tba  pliur  on  one  alda  ot  tlie  pin,  '■  Tiu.iiiia.~Ci 

OTBakatre^ho^aabaTeudMow  tb«  planed  oaea  I  -C.  B.-J.  B. 

If  aatvwnetplBnk  la  neecHaiy,  «oidd  it  anawer  to  C  A.  W.~I 

vat  awar  tba  old  plaak  ibore  tba  bildga,  ddpplac  oat  Kilbiz.— Mot 

tta  bMch  wlT,  laTtH  tba  pine  plank  btut  os  bndiwa,  HiUn  on  tha 

•adOBtothb  to  sloe  new  beaofa  pUakatnuliig  it  —  — u~t— ■<- 


BndburT.  — Dm 
[BTOl-l-Brtwh  DrtUln»  Maohia«.-It    K>ii>e      ""WBodwy. 
klill  iianai  nf  jmii  j lal  ■iiiilil  iniai Iliii  tnllm       u  OuiBinagBiBi 


te  fawafalea,   I  ihoald  be  eztnBdr  obliged:— Two  uoch  taforaiatlcB  on  the 

aataoaWe brnah  diHUnt  i— iMnte  are  wodavattha  nor baak Tolnaaa.    Va 

bneatloaa  Sdilbitlao. ^oth drOL  aslt  ii  caUdlnllia  jeot..Ittbe  Tapotna  of  _ 

bade"n«>diroib''gr  drill  tha  bnlea  npoB  the  hoa  ot  with  air  m  proper  pnpoitisi 

tbabra£atanaipa.   Ibe bit saohfaali eddUted In  eiplodsthe  mbtnre.|-Hx[ 

BBvaTandCa^aBdwaAaTarmpldlribBttbaprlnalpIe  anawer  aoih  a  aooUoa  7    W 

br^AldilbeqnadliaMalBedluabecotiiadTeanaBO,  whatemleserar  brlafir,  ] 


br^AldilbeqnadliaMalBedluabeco triad Teanago,  whatemleserar  brlafir,  how  did  jva  moimt  Toor 

and  waa  ant  toaad  euneat  enoagfa  to  oae  It  to  drill  bilr'  o  r.  ?)— BoLnof.  (1^  beat  eaiboa  platia  an  euc  oot  of  ■ 

bnilica.    naHOoad  maebina,  exhibited bjrO.II.Stnt  reton  naif.    Bee  p.  lOS,  laat  lolnme,  for  "Howto  J 

aad  BoB^  baa  atenA  ma  the  moaC    Tba  work  I  bare  Haka  Carbon  Plataa."}- TiaiAToa.    (Baa  the  lodlsM  ' 

■nmEBed   whila  Oan  aaaned  gnlla  eqnal  M   baod  t<n  maoir  nfenDsca   to  aoeb  a  anbjaok    Tie  beat       A  lirga  Flyvheel.  with  pnlley.  on  Incta 

aflliia.aofaraaBndandnRaliaitrotUna;  anditia  mlsupboBa  of  the  Uod  roa  want  waa  illnatoattd  on  p.  rdiiawuUin    wuinckuti  f«  >u>uiku^««ni 

Oa  flBtBiaAlDe  I  ban  aeen  and  know  to  dnO  the  M4  Nb.  TW.J-WiicBMiaia.  (Oothriel "  iUeeti:<:lCT  W^^w.-Watoufa  .trt.t.  M.,i^. 

eKtnnwot  aa  oral  npiight.    Now,  what  1  want  to  and  Magnitfam,"  Oolllae  i  Ihoiapao&'a  "BteaeBtar*       K<w  CIS  Opamtlo  Htiaical  Box,  C  aln 

kwiw  poatloBUr.  if  thla  laat  maabina  eanbe  worked  I »eaoB> in MeatrtoitraadllaKnet&ni." MtanlUan ; and  ricUiiaiiM zuCir, i»mt  wilder.  tiii>idj|Ui>^,«.i]i 

qaUerl    Ifnot,eBii*aiMAJDebeaiadatoworkqalefclr,  BptagQe-a " Blettrtritr  :  ite Tbeory. Bonrcea, and Appll-  ""i^  wkUM.kMi.!-SM.,(i«.ii.^™d.Ma« 

—  ••nk.i^  .  _i — ..  ;„  1,,^  woodl    Alao,  oanthlB  eatjou,'' Spoil- tha  laBt.mtntioned  betaf  tha  ben,  if        Iron  Giand  £80  new  Piano.  Iiv  tiranoT.  i;ili 

i  J  1 .1, .V.I— .  1.  .U.I.  .  .%. i. 1 , .  -L^  n™ip.llicli>*lM   loii  nIBle.   uri}t  -.  liroBic  widilli 


Bin  TOO.)— H.  A.     IWi 
Lt  pf  "ijuee  powenoL' 


laaoPoBTo:    (Beetbe-'Hlatorrof theBteamEo^liia" 


BltiliC  OrlRinal  Oil  Palntmss.  >i 


uBoroBTo:    |Beeuw  uinorroimemeamKn^iiia"  naHi  ac  Apsn 
iaIIo.S!8.    tuny  a(eam.eaginea  wen  at  woA  before  ctSct,   Wkifiv 

Weile'a  larieaia  anltaltle-'Ooibj  Idikwood  and  Co..  Eticiii.liCimiiiiiind-KnM.  VFwcHijT-oa  Tjit 

IBOBLU  OCCDCXLYIL--  Acr  Tao™  An.  Hoa..-       ^^'^J^^^^^v^^'^^  S  ,i?^^K?"^iKS.  .°^^S?*^*?^ 

jjbjj.                                                know  how  joa  an  to  fat  a  ll(ht  wUboot  Ibe  bos  oa  SSC(iV™ti«-oii^ii«.                                  ^^ 

another  U>bt.)-KaarBL    (ToniiiaerT  dionld  be  ant  ,^.^  .     »       ,      JL  „  -r    .v 

tothe"Vuted"ealanul.    aeeHinti  No.  «.)-Blow.  „'1.'^'  °J™  '",.^' JS5^„™;,,fTrf,™ 

Mpa,    (SeetheindisaatarbotbinooaaidsiUanrietT.)  SS  .Fh™ 'ifc  iL™JKS  pKS^tt 

-Con«iTM.ca«io.    ('eelndiBaotVola.x£r¥B-  „  f^f        ^                 ^' "T^^\ 

aadXXXniD-T.C.  (We  do  not  know  of  anr  booka  ^^'P™?*!  «"    "nen  and  boj* .    EicUo«i 

on  tha  aabjact  except  the  phaiBuunpeiaa and  liiailii  Meja.,  Tileitle,  l«tk>,  «  gaoi-x..  l(.ctud.Mi 

WDtki,  which  neeiainly  canfaOii  iaf.nnati.n  oI  tha  ^^' 

kind.     Yon  wiU  flod  ncfpia  In  back  Tolomei;   bat  "  Sngllili  Xachanie."  atont    tU)  old  t 

a  ipecial    knowledge   ia   reqabrd    to   jnodnce    tha  1^^'T^'^l^a.^t^}^  toiis.   VkaloAn 

eKeDccawbiab  lemaintlear  iriian  mixed  with  water.  "  ^^ — '-""•i*.  "■"'I*". 

Mart  apiriinmieeaaenoeawliaiflnt  made  Bonlain  gnnia  Dafk   Slida.  qnrter-plaC?.  nishoinDv,  dia 

whidi  an   KilDbla   in  apliil,  but  wbiidi  appear  H  ^™™^  ""'■L *^„H'^m *""-   wtMoftn 

"eloodi"  whan  the  epSrJdihited  with  iiS^    It  *»<>«ke.i,.™<,  *«iar«a. 

Ia  nurwirr  (a  axtiaet  tbaae  gnnu  and  retain  lalr  the  Strong  and  tapsrior  llnlgliM  bait  hone-powa 

BrM.j-jDHaWi.MOB.    (TouwlUftnda  ^...LBti.i-v.iT.a....i,  ™t la.    wuM.  Mu 

1  Ae  -KlMtrio  Fnraaoe,"  in  No.  91S,  SS?,"""^  ""*^'  "  ""i*"*^  ""i".  """^ 


p.aO,VoLXXXVI.)-T.  WorD.     (Psrl^  (bey  think  ^1°' 

IbatpeopiewoBldnottakrCa  beniollne,  or  peihuia  yoa  will  cicbangB  m; 

lufeapplied  totboae  who  make wkk  Umpa.    At  anj  Bi««cnp«DriH,tlwtfiti 

rate,  the  beat  wax  wdl  be  t-j  let  the  Fioudi  firm  make  uBMotai^"*' 


.    (WilJbe 


WhUl     BanI   Huui.     uiUf 

a'BrtHiiiiito'tbatiTunp.'P-lAiLiJ^^  PnlTennachtr'iOalranieClMdiiBaod.aa 

Rino.    (Whr  a*  pioeoro  aoma  ortbe  baminition  ?"  J'.^iTL^"?!?".";  ""*■    '^  "««"'- 

papenntfaipnTbnurtant    If  Ton  joined  one  at  tbe  ""a' ""^  u™""":^  "-^  _ 

■^**«»«*  Tiliatna  ^oa  would  be  able  to  obtain  all  infor-  Valuable  rvervood  inlaid  Sp&niali  Qnltai 

WW,.                  [ii+«          ;^m*tlw.c»;STi*2.'SSrai^^?iI  ^^^"JSK!  aiS^iSSi- 1^.?^'^^- 

WhilatoplaTanamilaintwamDTn.                       ""^    know    tha    price.     1  Maxton-   -  "-^ ■-  ^"""'^ 


I>nwin«,>-I«kwo9duidCD.|-YoDaaW»cuo»ai^  WaaldanFoaaUn(a  lot  oik '-"mpniicf  SJ 

(It  ii  [eotiably  Dot  sompenmted  f«  cbuge  o(  tern-  J^i  JJSS^TlSj?"'»S'tifci*"\kLill;iEj 

™W    B«   lb.  Utler.  on    the  mbiort  in   VoL  r«r,J.   8«s»i.cw™..lB.,t.  Cran^nC^IS^ 

3CXXVIL  and  eariwi,  -J.  K.  M.      Poaaibli  an  aditr-  „    .       .  ,  _    _,            \,     ,   ,  ^    ,     "      , 

ttaenut  in  tha  "Adiln™-  culomn  mUht  Bnd  tou  a  Horiionl»l  BDRtna.  neirtr  finlibtJ.  f^n.  I 

maker.     We  .mnot    ondertako  to  d?ao.)-lL.i,  £«^'„'^SB^AS^J^S;-SS?^iifKii 

J.8.B^D.A.P„C.S.BnTrn».    {In  tlDe  )  mni^  ™  ■«  i™ii™.   a..  a.i«.tiiir-™a,  Irf^ 

'     ^^^  _^Tj.o  ijLtha^WbeeU.  MJi"-  aia"'">- » 

I  aolntlonataSUbr  0.  T.  Btin«f«llaw,  A.  A.                  IvnipTrrl*  ta   arma/iTITIlVDa  ,  Good  eicbange  for  i  or  l-plaM 

a.andT.  I.Botdna.              ■~^™-"   ,j..ji.                  MUTlUiS  TO   9U£SCBIB£KS.  i*M«T«bMi._a«»imim,Ji,  fii^-ii 

a.  T.  BtrinrfeUow,  J.  A.  IDKa  (tut  ea  ~ 
t  new  ;  the  W  B  aiema  to  be  quite  Banca 
\.  Bennett,  t.  O'N.  H.,  N.  and  r.,  and 


andlde.aotaew;thr»Ba«ma  tobeqoitim^     .~.-.^~. ^. -.  -v ....    ™-™>-i  I.-™,  „-^i-. _« 


, ,_^  '■  iTSKSM^'QlSSlSuILISi^'JiS'ii.™'''"*""''**'^*''"       -  Oolanao  on  the  Pontataoch,"  1t.*.i 

To  »«^S.  B.,  Gtreevala,  and  Ber.   W.Andewc     ■ ■aJw.-F-  JwJSS-JiuTirSi'U'JJ^Mii'f fc. 

Hollowar'B  Pilla  «"  <raitahif  bIUc  lor  the  pt„    .oS^^CSS.'SS^;.?^ 2**'^  "«! 


(OU 


rx.T  10,  1886. 


EN&USH  ICBOHANIO  AND  WOBLD  OF  SCflENCfB. 


T. 


LIMITED. 
IXCOBPOBATED  UNDER  THE  COMPANIES  ACTS. 

MPITAL.  £90,000,  IN  18,000  SHARES  OF  £5  EACH. 

DIBECTOBS.  I  BANKERS. 

.  J.  KENNARD,  Esq.,  20,  Hyde  Park  Terrace,  j  THE  UNIOBT  BANK  OF  LONDON   (Limited), 


Ohalrmaii. 
lARLES  Q.  NOTTAQE,  Esq.,  36,  Collingliain 

Boad,  Managing  Director. 
HN  DUNOUPT,  Esq.,  Wemetli,  Oldham. 
LLGOLM  ALPRED  LAINa,Esq.,  6,  Cambridge 

Gtote. 
ONHEWER  EDWARD  ILLINQWORTH,  Esq., 

Borongli  Court,  Wlnchfleld,  Hampshire. 

*  Will  join  the  Board  after  Allotment. 


Princes  Street,  E.C. 

SOLIGITOBS. 

ASHURST,  MORRIS,  CRISP,  &  CO., 

6,  Old  Jewry,  E.C. 

SECBETABT. 
S.  M.   CLARK. 

OFFICES : 
No.  54,  CHEAPSIDE,  LONDON,  E.C. 


PROSPECTUS. 


'^  This  Company  is  formed  for  the  purpose  of  taking 
h  and  carrying  on  the  well-known  business  of  the 
Ion  Stereoscopic  and  Photographic  Company,  which 
founded  by  the  late  Lord  Mayor  (Mr.  Alderman 
i)  and  since  carried  on  for  upwards  of  23  years  with 
success  at  54,  Cheapside,  and  108  and  110,  Regent- 
in  co-partnership  with  Mr.  Howard  John  Kennard, 
Utterly  with  Mr.  C.  G.  Nottage  also.  The  death  of 
)rd  Mayor  renders  it  desirable  to  provide  for  the  aon- 
conduct  of  the  business  underthe  facilities  provided 
le  Joint  Stock  Companies  Acts,  but  Mr.  Nottage  will 
me  to  direct  the  management  of  the  Company  as 
jiBg  Director,  while  Mr.  Kennard  will  act  as 
^bman. 

TPhe  Company  will  acquire  the  Firm's  Freehold 
Imfactory  and  Works  at  Southgate  (erected  in  1881), 
noil  as  the  Leasehold  Premises  of  the  Firm  at  54,  Cheap- 
^  B.C.,  and  Regent-street  W.,  together  with  the 
Adnery,  Plant,  and  Stock-in-Trade.  The  Cheapside 
Mises  are  held  on  a  Lease,  of  which  22  years  are  un- 
bred, at  the  nominal  rent  of  £400,  which  was  accepted 
^Oifiideration  of  the  premises  being  pulled  down  and 
EtJQt  in  1874.  The  Regent-street  Premises  are  held  on 
mBBy  of  which  5|  and  13  years  are  unexpired,  at  rentals 
S350  and  £450  respectively. 

"'toe  Vendors  agree  to  accept  for  the  Works,  Leases, 
■ft^Stock-in-Trade,  and  Goodwill,  the  sum  of  £90,000, 
ladrd  of  which  they  will  take  in  6,000  fully  paid-up 
^IjfeB  of  £5  each. 

ir-The  Business  will  be  taken  over  by  the  Company  as 
B^ihe  31st  December,  1884,  the  profits  for  the  present 
Wp  when  ascertained,  being  divided  between  the  Firm 
pthe. Company  in  equal  shares.  The  Vendors,  how- 
fc  agree  that  the  expenses  connected  with  the  recent 
Stour  Photographic  Exhibition  shall  be  borne  by  them  ' 
^huively. 

.  Th©  profits  of  the  Business  for  the  last  23  years  (as 
sifted  by  Messrs.  R.  Mackay  and  Co.)  have  averaged 
MO  per  annum,  and  for  the  year  1884  they  exceeded 


The  existing  net  income  of  the  Company  is  therefore 
sufficient  to  pay  Seven  per  cent,  on  the  Capital  (or 
£6,300),  leaving  a  surplus  for  the  expenses  of  the  Board. 
The  Directors  will  not  receive  any  remuneration  until 
Seven  per  cent,  has  been  paid  on  the  Ordinary  Shares, 
but  they  will  then  be  entitled  to  £700  per  annum. 
During  the  present  year  the  sales  have  largely  increased, 
especially  in  connection  with  the  Amateur  Photographic 
Business,  and  from  an  examination  of  the  accounts,  there 
is  every  reason  to  anticipate  that  the  profits  for  the  present 
year  will  exceed  those  of  last  year. 

All  expenses  of  and  incidental  to  the  formation  of 
the  Company  are  borne  by  the  Vendors,  so  that  the  Com- 
pany will  commence  business  without  any  outlay  for 
preliminary  expenses. 

A  contract  has  been  entered  into,  dated  1st  July,  1885, 
and  made  between  Charles  Gborgb  Nottage  and 
Howard  John  Kennard  of  the  one  part,  and  Samuel 
Mark  Clark  as  Trustee  on  behalf  of  the  Company  of  the 
other  part.  There  are  in  addition  other  Contracts  that 
have  been  entered  into  in  the  ordinary  course  of  the  busi- 
ness of  the  old  Partnership,  which  it  is  impossible  to 
specify  in  this  Prospectus,  and  reference  to  which  must  be 
considered  as  waived. 

Of  the  12,000  Shares  now  offered  for  subscription 
1,000  will  be  reserved  for  preferential  allotment  to 
amateur  photographers  or  customers  of  the  Firm. 

Applications,  accompanied  by  a  deposit  of  10s.  per 
Share,  should  be  made  on  the  accompanying  Form.  The 
balance  of  £4  10s.  per  Share  will  be  payable  on  Allotment. 

The  Memorandum  and  Articles  of  Association  of  the 
Company,  and  the  above  mentioned  Contract,  may  be 
inspected  at  the  Offices  of  the  Solicitors  of  the  Company. 

Prospectuses  and  Forms  of  Application  for  Shares 
may  be  obtained  from  the  Bankers  and  Solicitors,  or  at  the 
Company's  Offices,  No.  54,  Cheapside,  E.C,  and  108  and 
110,  Regent-street,  W. 

In  the  event  of  no  Allotment  being  made,  the  deposit 
will  be  returned  in  full.  If  a  smaller  number  of  Shares 
are  allotted  than  applied  for,  the  surplus  will  be  credited 
towards  the  amount  payable  upon  Allotment. 


THE  LONDON  STEREOSCOPIC  AND  PHOTOfiMPHIC  COIPiNT,  Limited. 

FORM    OF    APPLICATION    FOR   SHARES. 

lb  the  Directors  of  the  LONDON  STEREOSCOPIC  &  PHOTOGRAPHIC  COMPANY,  Limited. 

GENTLEMEN,— Having  paid  to  your  Bankers  the   sum  of  £ being  a 

IIPOBit  of  lOs.  per  Share  on   Shares,  I  request  you  to  allot  me  that 

Iftber  of  Shares,  and  I  agree  to  accept  the  same,  or  any  less  number  that  may  be  allotted  to 
K  and  to  pay  the  balance  in  terms  of  the  Prospectus,  and  I  authorise  you  to  Insert  my  name 
the  Regrister  of  Members  for  the  number  of  Shares  allotted  to  me. 

Usual  Slgmature 

Name  in  full 

Residence 

Profession    '   

Dat^  '•"' Y^^Xi, 


•  I 


TI. 


ENGLISH  MEOHANIO  AND  WOBLD  OF 


TiTLT    10, 


THE  SIXFENNT  SALE  COLUMN. 


Advertisements  are  inserted  in  this  column  at  the 
rate  of  Gd.for  the  Jirst  16  wordsy  and  Gd.  for  every 
succeeding  8  words. 

Motor  OaatlBffSf  materialB  for  Eleotrie  BeUa, 
Bttt<>rle«,  OalTanometera,  lateatlty  Colla,  MicrophonM,— Kims 
MvNDMAM.  aod  Co..  RriktoL 

Insulated  Wire  Table,  ■bowing  tise,  weight, 
nwlBtaac*  per  foot,  foot  per  ohm,  Ac.,  price  Id.— Kimo,  MmiiDMAif, 
and  Oo.,  Brlitol. 

Standard  Ohm.  in  boat,  oopper  poles,  guannteed 
eorreet  to  tea  tkouMuidtli  of  olna,  2m.— Kwe,  JtuiDBAK,  and 
Co..  BriJloL 

Wimahnnt  Influence  Machine. — Bole  Bfannfao- 
tnren  of  laiproTed  Pattern.  Numeroui  teetimonlaU  m  to 
thorottgii  effleienoy.— Kmo,  Miudbam,  and  Co.,  BrUtoL 

(Hdvanometer  Oards*  ImpxbTed  for  tangent  and 
ordinary  combined,  silln.,  8d. ;  4in.,  lOd. ;  tin.,  U.  ;  poet  free  — ▲• 
above. 

Write  for  Kiziflr*  Mendham,  and  Oo/s  large  new 
and  reduced  Price  List,  pott  free  i  ktampt. 

Trouser  l-engrths,  Ss.  each.  Cheap  Cloth  for  Indies* 
DrcMee.  Mantlet,  Buyi'  Soltt.- Uawm,  97,  Winfield  Mount, 
Leeda.  Patterat  free. 

Bleotrio  Depot,  10,  Deansgate.  Manchester.— Bleotrio 
Breatt  Pint,  2te.  Blectrio  Bella,  4a.  Induction  CoUa,  St.— MiUAa, 
Proprietor. 

Hard  Vuloaniaed   Fibre    for   Magnet   Heads. — 

Motait  and  MircnaLL,  68a,  Chlkweil-itrPtrt,  Londun,  E  C 

Hard  Vulcaniaed  Fibre  for  all  kinds  of  insalation. 
— Motaatand  MiTcHBLL,S8a,  Cbitwell-ttreet,  London.  B.C. 

International  Inventions  Exhibition,  East 

ATrnue,  Group  SI,  Staitd  1683.— Moataa  ana  Mitchill,  «Sa,  Chlt- 
well-ttreet,  London,  K.C. 

Ohemloal  Apparatus.  —  Catalogue,   90pp.,    600 

illuttrationi,  potted  20.— W.  Ucmb,  Lothian  ttrect,  Edinburgh. 

Photoftraphio  Apparatus  and  Ohemicals  for 

Srofeaatonait  and  amattfurt.    Hvenev  illuttrated  catalogue,  pott 
■ee.—HoMi,  Lothian  street,  Edinburgh. 

Mica,  Otherwise  Talc— Richard  Baker  &  Co.,  9, 

Mincing-lane,  London. 

Vermilion,  best,  2s.  4d.  lb.— Pinnell  Brothers, 

114,  'Whiiecbapel-road.  London,  B. 

French  Polishingr*  staining,  Painting,  and  Varnish- 
log.  inUecipet  or  Irade  ttecrett.  with  full  tnttruotiont  and 
detailt.  poit  free.  It.— I.Tomlim,  18,  Hlghileld-terrace,  Bamaley, 
Korkthire. 

OastinffS' — Half  horse-power  Horizontal,  Vertical,  or 
Launch  Engine  Cattingt,  complete,  with  brata  work  and  for- 
Kingt,  Itt  Ad.  One  horte  power,  2te.— Tomliu,  Uighfleld-tezxace. 
Banaley,  Yorkthire. 

Oastingrs.— Bench  Drilling  Machine  Castings,  com- 
plete, Sa.  6d.— I.  ToMLiir,  Bigbfteld-terrace,  Bamtley,  Yorkthire . 

OastingB.— All  Brass  Engine  Castings,  horizontal  or 
Tertlcal,  suitable  for  model  work,  2a.  6d.  tet. 

Hew  Desigms  and  Price  List  of  Perfected 
Bngdnei  and  Caatinat,  pott  free.— I.  ToMLiM,  Engineer,  28,  Uigh- 
flela-terrace,  Bamiley,  Yorkthire. 

New  Illustrated  Price  List  of  Screws,  Bolts,  and 
MvTt  for  Model  Work,  drawn  to  actual  tiae,  teat  on  receipt  of 
ttamp.— Moaai«  Coaaii,  132,  Kirkgate,  Leeds. 

Ozygren  Qas,  compressed  in  cylinders,  handiest  and 
lafeat  for  limeligbt  — CL^aatox,  Oomprmed  Oaa  Chemlat,  Bart- 
lctt's-buildinga,E.O. 

Oxygen  Gas,  compressed  into  iron  bottles,  liquid 
■itrout  oxide  %nd  carbonic  acid .— CLAaatow,  Compreated  Oaa 
Chemlat. 

Oxygen  Qas,  compressed  into  iron  bottles  :  prices 
oaappUcation.— CLAaatoM,  28,  Bartlett'a-buildiDgt,Holborn,B.O. 

Astronomical  Telescopes  of  all  kinds  and  Apparatus 
or  Plttlnga  made  by  A.  ULAaatoK,  28.  Bartlett'a-boildinga. 

Xyepieces.— Huyghenlan  of  any  power  to  fit  any 
telescope,  ife.  each.    Hun  Diagonals,  £1.    8tar  Diagonali,  30t. 

Astronomical  Telescopes,  second-hand,  by  best 
makert.— CLABatox,  28,  Bartlett's-buUdingt.  Uolbom,  B.O. 

Marrels.— Double  Opera  and  Field  Qlasses  from 

St.  Sd.  Lists,  with  engraviRiii,  one  stamp.— J.  B.  DAHcaa't  Opera 
Oiata  Depot,  63,  Uamstead-road,  Handaworth,  Birmingham. 

Stammering  Oured  by  Correspondence.— 

**  Practical  Guide.^and  6uu  Caaes.  It.  4d.  Books  of  testimonT 
(la-,  or  returned).— M.  H.  Masom  (B40),  18,  BtaTordale-road, 
Hlchburf ,  London. 

Gas  Governors,  reliable  ani  durable,  half  inch,  7s 
Illattrat«d  Utt free.— U au>  iw  and  BonaaTT,  Kiimamuck.  M.B. 

"Warne's  Sheet  Ketal   Worker"  to  be  sold, 

cheap,  covert  toiled.— M,  8t.  Augustine's- road,  Camden-sqnare. 

Piles. — Worst  cases  cured  first  application.  Indian 
ointment,  sent  13  stamps.— THOMAt  pAUtaa,  Ht.  Helen's,  Auck- 
land, Durham. 


Oil,  or  fop  Caps  of  Wheels,  Ss.  6d.  per 

gallon.— I'll' MSL  BaoTHBBt.lU,  Whitechapel-road,  London. 

How  to  Preserve  Eggs,  and  keep  them  fresh  for 
twelve  montha.  Recipe,  pott  free,  7  ttampt.— J.  Woon,  Booth- 
ttreet,  Bcrlej-Wharfedale,  Leeda. 

Cat  Out.— Out  Hooks  and  Byes  for  lathes  and  nui- 
chinery.— JAMBt  BaLLAaas,  Kegent-ttreet, Leicettcr. 

Bellaers*  GNts  Stoves,  is.  Sd.,  Ss.  Sd.,  8s.  3d.,  for 

oiling.    Breakfut  8tov«t,  8s.,  lit.,  14a.  8d.    Send  tot  llata. 

Model  Steam  Engines,  made  or  repaired,  separate 
partt  Btted  up.  builert  made  to  order  ;  seta  of  caatinga  of  erery 
detcription.— LocAt  and  Datibi,  11,  Charlea-street,  Hatton 
Oarden,  London. 

Bsmbco  Fishing  Bods,  10  or  6-joint,  Is.,  15  feet ; 
6-Joint,  9id.,  carri^tf  e  3d  — Bairrbw  and  Co.,  UulL 

Gas  Engine,  bargain,  1-man,  off  Dorrington's 
eaatinct.  built  tor  exhibition,  no  farther  vte  for  it,  cylinder,  4| 
dia.— Wm.  AiMswoBTH,  Gatttu  Office,  AceringtOB. 

Tic.  This  excruciating  agony  completely  cured  by 
TnoM«t  PALMta'k  new  remedy,  and  health  and  ttrength  restored, 
is  ttampt. -St.  Helen 't,  Auckland,  Durham. 

Engine,  Vertical,  2-horsc,  £6.  Semi-portable  Boiler, 
t-horee,  £9.-79,  Dudley -road,  Weit  Bromwich. 

Electro  Motor,  free,  2b.  6d.,  with  Battery  8e.6d. 
Model  kngine,  la.,  f«e.   li ot  approved,  money  returned.— Below. 

Batterie8.~Bnnsen*s,  DanieU's,  Bichromate,  Is.  each, 
Ja  box  iB.  ea.,  p<mt  ittee.—Q.  JHajut,  Novelty  Btorea,  Beaforth, 
JJrerpoaL 


Launch  and  other  Steam  Engines,  Boilers,  Lathes, 
and  all  kind*  of  machinery  at  reduced  pneea.— 8.  Sxitb. 

Propellers,  improved  pattern,  from  12in.,  to  30in.,  in 
stock.— S.  t»M<TB.  Engineer.  11,  Wett  ttreet,  8oho.  W.O. 

S^van  Holders,  Ss.  dozen.  Switclies  Machinai, 
Lamps,  at  large  ditcounti.— NicnoLtoii,  6,Rnmford<[plaee,  Liver- 
pool. •^ 

Glass  Blowmir. -Instruction  given.  Sixjcial  appara- 
tus, pumpt  fur  hitfh  v>u'Ui  ;  Inttrumentt  rppaired.— H.  NawaoLO, 
26,  C«lthorpe-»>re«t.  MT.C 

Fishing  Bait— "Red  Chlng."— This  celebrated 
Chlnrte  bait  received  flret  prize  in  PItheriea  BxhlhHlon.  Will 
keep  for  yean.  Halt  and  frenh  water  flah  attraf^  from  a  long 
diatance  in  large  aumbcrt  by  Itt  peculiar  odour  and  colour,  take 
the  bait  voracloutly.  One  pack«^  will  take  buthelt  of  fl«h.— 
Poet  paid,  It.  td.— Addreta,  I>r.  EvANt,  Importer,  Shirley,  South- 
ampton. 

American  Orgran.  wonderful  bargain,  in  solid 
walnut  wood,  9  ttop«,knee  twell  and  grand  organ,  two  couplert, 
rich  and  pipe  like  tone,  would  idit  tmall  cburch  ;  owner  having 
no  ute  for  it.  Cott  35  suln^at  ;  for  oath.  16  goineat.  Approval, 
carriage  paid. —O.,  17,  Sherboume-ttrcet,  Itlington,N. 

Piano-Making'  —  Instruments  supplied  at  trade 
pricet.  Photo,  and  Lltt  pott  free.  Alto  Piano  Fittingt.— W.  O. 
WftiTTiMOHAM't  Piano  Factory,  North-ttrert,  Clapham,  London, 
8.W. 

4^in.  Witli-Browning  Reflector,  altazimuth  mount- 
ing, on  angle  block  for  (-quatorial  motion,  with  tcrew  motion,! 
Serfect  condition.- Further  particuJart  from  S.  Dixov,  Poatmatter, 
Lendal. 

Watclimakcrs  and  Jewellers. — Remains  of  Stock, 
contttting  of  tilver  and  Jet  goodn.  and  American  clocka.  Szctiange 
for  good  Dicjclo  or  tricycle,  or  offert.    Invoice  price  about  £11 
Will  take  '.'O  per  cent,  off   for  cath.— Kowlamd,  46,  Bellenden- 
road,  Ptckhara. 

Do  we  get  Heat  f  i  om  the  Sun  P    No !    Every 

one  Interetted  In  >cifnce  tbou'.d  read  thN  little  work.  By  R. 
Homphreyt.  Pott  free,  li  ttampt.- 11,  Cambria- ttreet,  Fulham. 
8.W. 

Batteries  (to  the  trade).  —  Pint  Bunseus,  Daniells, 
Bicbromatet    Other  tizet  in  proportion.  Lltt  free.— Below. 

Small  Electro-Motors,  14s.,  24s.,  78s.  per  dozen. — J. 
Hamb*  and8o'«,  Seaforth,  Liverpool. 

Study  Ohiromancy.— Chnrt  of  the  hand,  with  full 

explanation,  7d.  —  U.   Draa,    21,  North  -  ttreet,  Taunton. 

Three-horse  Boiler,  £4.  7in.  Lathe,  all  iron,  £S  10s. 
Photo  3  ttampt.— M.,  U,  Chut ch- ttreet,  Oldbury. 

Boiler,  horizontal,  all  fittintrs,  12ft.  by  2ft.,  £6  10s. 
Chair  Cutter.  aOt.— M-,  U,  Church -ttreet,  Oldbury. 

Oils.— Lard  and  Olive  Oils  (substitute  for).  Beliable 
information.  Stamp  for  reply.— J.  M.,  6,  Ham  let- ttreet,  Bootle, 
Liverpool. 

Ash-pan,  steel,  brass-mounted,  double  sliding  action, 
with  under  nan,  Sft.  by  liin..  cott  £6  6t.  Price  30t.  or  oflera.— 
BaAOK,  1,  Kllbumtquare,  N.W. 

Patents,  Designs,  and  Trade  Marks  procured 

at  moderate  ratetby  F.  M .  Booaat,  21,  Fintbury  pavement. 

Engine  (2  H.-P.  Horizontal)  and  Boiler  (YerUcal,  4ft., 
tit.,  la  tubes),  good  as  new,  £21.- O.  U.,  36,  Haylet-ttreet,  St. 
Oeorge't-road,  London,  8.E. 

Gas  Engine,  half  H.-P.  Otto,  by  Crossley  Bros.  ;  can 
be  teen  at  work.— 88,  King't-road,  Camden  road,  N.W. 

Tyi>e,  Cases,  Leads,  Ink,  Rollers.  Brass  Rule,  &c.,  to  be 
sold  cheap.— STATioaaat,  M,  Khodetwell-road,  Limehoute. 

D3mamo  OastingS,  laminated  armature,  80  candle- 
power,  partly  flnithed.  price  12a.— &.  O..  Hendall  Houte  Bedhill. 

InventiOQS  Exhibition.— Hot-Air  Engines, small 

tlze.  for  driving  modelt  in  ahop  windowa,  or  for  driving  tewing 
machine  or  light  lathet,  price  £9.— Bait  am  mi  a. 

Hot- Air  Engines,  larger  size,  suitable  for4lt.  lathe, 

These  are  both  Heated  by  Gas.  That  at  £9  cost 
about  lid  per  day.    a  lady  can  manage  it.    I«o  rltk,  no  nolte  — 

BaiTAMMIA. 

Prize  Medals  —We  have  obtained  Six  Prize  Medals 
far  Lathet  and  Toola.— BaiTAMMiA  Co  ,  Colchetter. 

Lathes.— Nearly  200  varieties.  Hundreds  of  Parts, 
rough  or  flniahed.    Catalogue.  Sd.—BaiTixMiA. 

Model  Engine  Oastings,  best  and  cheapest  See 
lltt  (tUmp)  and  compare.— Wood,  DaUey-atreet,  Broughton, 
Manchetter. 

Bead  and  Study  Stanley's  announcements,  eaeh 
Sale  Column  f^om  May  8.    Termt  laat  week.— Write  at  once. 

Capital  Gas  Engine,  li  man-power,  Turner's  patent, 
cott  £90  ;  tacriflee  for  &i7.— UcoKit,  Engineer,  Bote,  Hereford. 

Standard  Ohms,  38.  6d.  each.  Dedicate  Ghilrano- 
metert,  aktatic,  5a.— 8.  Bottom  a  hat  a  few  for  Sale. 

Am-meters,  indicating  up  to  8  ampdres,  58.  Volt- 
metert,  5a.    Model  Blectro-Motort,  5t.— S.  Bottom  a. 

Wheatstone's  Bridges,  6s.  each.  6in.  Tangent 
Galvanometers,  glast  ahadet,  10a.— 8.  Bottomb.  Stanley-road,  Car- 
thalton. 

Mew  Time.— Alter  your  Clocks  and  Watches.  Twelve 
Sett  of  flgurea.withinttructiont,  6d.— WnsBLaa,  Pretton. 

Water  Motors,  for  sewing  machines,  organettea, 
window  advertitemenu,  SSa.,  42a.    Lltt  one  ttamp.— Wnaaua. 

Fan  Oastings.— Improved  Registered  Designs ;  sets 
4ia.,  St.  ;  6in.,  4t.  j  bin..  At.    Urawmgt,  4d.— Whbxlbb,  En^eer. 

Water  Motora— Complete  one  horse-power,  £9. 
Half;£«:  QuarUr,Xft  ;  Eighth,  £3.-TH0MAt  W h at Laa,  Pretton. 

For  sale,  4«in.  Bicycle,  with  bent  handle,  bright,  with 
lamp,  bell,  keyt,  oilcan,  ftc-  tjret  good  atinew,  £8  St.— £.  Botcb, 
Flaathaw,  near  Wakefield. 

Hardy  British  Fe-  ns.— Lastrca  ^mula  (hay  scented) 
Oreopterlt  Uemoa  acented),  Btgida,  Thelyopterit,  Coiina,  Dili- 
tata,  Aaplenium.  Mannum,  Vnlde,  Crenatum,  Trichomanea, 
Pardey,  Ac.  16,  It.  M.  ao  large  Rockery  Boota,  ft.  Sd. ;  flO,  fie., 
botaaically  named,  carriage  paid.— Joan  Boaat,  FeUtlde,KendaL 

Old  Scientific  Instruments,  Broken  Model  £n- 

ginet,  ac.  For  « ttimate  of  cott  for  repairing,  relacquering,  Ac., 
tend  particular!  toU.F.  LoraoaoTa.  Optical  Workt,  Slough, 
who  maket  thit  clatt  of  work  a  tpeciality. 

lAst  87  numbers  of  the  "English  Mechanic," 
qnitedeaa,  for  half  price. —J  AMaa  OiaauM,  south  Queentferry, 

**  Engineer,**    16  Vols.,  from   1869  :    "English 

Mbcmahic,"  lb81-18«5  ;  "  Science  for  All."  flrtttwo  volt.  :  1  cwt. 
Oaa  Carbon.  Offert.- F.  Ball,  Milford  Worht,  Queen^t-road, 
Bacteraea. 

Dorrington's  Engine,    Machine  Oastings 

and  liV orking  Drawings.  Lut,*l  ttamp.— ▲.  DoaaiaaTOM,  weat 
QortoB,  Manchester. 

Wealden  FcssilSi  so  varieties,  89.,  including 
Lepidotoa  and  some  rare  Plants  and  Conea.—See  lEzchange 
Oolumn. 


Odd  Spiral/Springs  made  to  order.  Matt 
9d.  per  dixea.-J^i«  Pan  tan,  ft.  Bard-street.  Part 

Piles  cured  at  once  by  using  Dr.  F 

Remedy,  free  by  pott  for  2*.- S,  Siandiah-atretft,  Bo 

Steam  Oanoes  from  £30  upwards.   Eog 

and  V  ropellerk  for  Launches.     State  rrquiremeat 
Eattvillc,  Bristol. 

Boiler,  6ft.  2in.  diam.,  sound,  £3.-1 
WhitAeld -ttreet.  Workington. 

Gas  Engines,  1,  >,  and  4  man-poxe; 
good  :  nnmerottt referencet  ;  guaranteed— Ellis  1 
Rochdale. 

For  sale.  Tricycle,  back-steerer,  in  o-ipita 
£3  lOt.  ;  a  bargain.— 11,  Kegit-plnce,  Wrexham. 

For  sale,  Coventry  Rotary  Tricycle,  ba] 
and  tmall  wheelt  ;  perfect  condition.  guarant<f«d  ; 
—11,  Regia-place,  Wrexham. 

For  sale,  Bench  Lathe,  I^ack-geartd,  b 
fittingt,  complete.    Price  £j  lOt.— At  above. 

Sheet  of  Zinc,  weight  about  SC>lb.,  ji 

Batteriet.    Price  zd.  per  lb.— At  above. 

For  sale.  Lime  Jets,  Clas  Bags,  Slidca, 
other  Appliancet,  cheap.— At  above. 

Whole-p1at»  Lens,  good  condition.  mc\ 
phragmt,  £1.— Hbmmi>,  Houghton-le-8piing,F>>oc*^bo 

Photographs,  Scottish  Scenery,  «."abinet 
ordinary  vuue, Id.  each.— Addrest,PnoTo,  \H.  tvn 
gow. 

For  sale,  three  gallons  rich  Silver-platii 
TiOM.tlt.  InttructioB  given.— BoctsxAC,  Claieadoi 
thamttow. 

For  sale,  six-cell  Battery,  carbons  9  by S.nw 
worked,  coQttant  action.  £t  'u^  Inttruction  giTta- 
Clarendoh-road,  Walthamttow. 

Incandescent  Carbon  Lamps.  lov  r 

St.  each.  Fairy  Lampt,  St.  6d.    Platinum  Unpt,  lt.H. 
— Tono,  14,  Wentworth-road,  Manor  Park.£«tex. 

Incandescent  Lamp  Holders,  newps 

in  the  iTade,  12i.  doxen.     Sample,  pott  the,  U.  IL 
aboTe. 

£30  jAstro.  Telescope  for  £18  l*'h3.,pajtr 
having  forfbited  depoiit  paio.— Tkbcbaix).  SoatAiM 
wich. 

Brass  Slide- Valve  Cylinder,  lin.  boR 

stroke.  7t.6d.— Bow AXi*  DvtoM,  2S,  John  WuliiB-tfR 
der»  field. 

100-light  Dirndbno  :  several  .<;ma]lcr  ooft; 
IncandetccBtLampt.  Inquiriei  invited- Wiui,l^ 
ttreet-road,  E.G. 

Powerful  Field  Glass,  nearly  new,  Inetie; 
cath,  take  15t.  Sd.— FoaanAM,  17,  Albian-grovr,  Levli 
don. 

Steel  Name  Stamps,  3d.  per  letter.  Fia 
St.  4d  Lettera,  St.  4d.  per  pott.— £.  F.  Baldwv,  U 
hill,  Olouceeter. 

Watchmaker's  Jacot  Tool  for  FlfOl 
morocco  caae,  aa  good  at  new  :  cott  16t.  6d. ;  will  Ukti 
IM,  High  street,  Deptford.  SB. 

100ft.  Glass,  cut  sizes,  pocked,  l&.(d.  F 
"Polarised  Light  aa  Applied   to  the  MicrMtope,"} 
HoLxsa,  Btsexroad. 

Laivn  Mower,  Shanks*  16in.  roller,  good  ( 
but  wanta  tharpening,  cheap.— >:^,  Oteaef-cntMl 
road,  N.W. 

A  Treatise  on  the  Manufacture  and  Media 
Koumlta.  IS  atampa.  —  R.  LAwaxMca,  Ml.  Aitkfl 
Glasgow. 

Microscopic  Slides,  well  mounted,  ate 

double  ttained.ta.  doK.     aample,  8  ttampt.— Bal»« 
boiough-atreet,  London,  S.W. 

Lathe,  3|  centre,  planed  iron  gap  bed,  ins 
gunmetal  riggen,  7-tpeed  whrel,  double  eraak,  i 
chnckt,  £4.— R.  Simolxtom,  Clifford -road,  Uentil 
tow,B. 

Taper  Sofew  Ohuck,  new,  fits  ^ 

mandrel,  4a.  free.— FaAvat,  21,  Conduit- place,  w. 

43  Photographs  flneKt  Express  Locomod 
BriUin.  Caledonian  8ft.  oin..  L.  and  N.  W  &ft.i 
Broad Oaufe,  4kc.,  coat  £8  once  ;  £3.— B.  Watt, 
Ancoata,  Manchetter. 

Two  T  antems  for  Fhotographtc  Enlaig 
S0a  Bpleaaid  value.— DiaoM,  M,  John  William 
dertfleld. 

Electric  Indicators,  Bell,  ^c,  ro}-ai  k' 

— HALBaax  MAaaa,27,  Penton-place,  Pentoavillc  h 
trade. 

A  hollow  mandrel  Lathe  for  sale,  withi 
ttand,  complete.— M. .  58.  l>eanttreet,  Soho,  Loadc 

Gramme  DinsLs mo,  120  c.-p.,  new.  m 

for  working  with  hand  or  power.    Prtve  £7.— U.  Je 

Formnlas  Worked  Out  for  windi 

fh>m  10  c.-p.  to  500  c-p.,  8  ttampa  each.— H.  Joam 

Dynamo  Castings,  Jones's  patent  H 
16,  ia.  6d. ;  to,  6a.  6d.  i  », ft.  ;  70. 16a.  a  act  — U.Jei 

Dynamos*  finished :  8  c.-p,  90s. ;  1&,  U 
80,  Ma.  {  70,  lOOt.  each.— H.  JoMsa. 

Dynamos  for  house  lightlnf^r.  —  Jon 
Laatuated  Fields  and  Armaturea,  5, 6,aad  7  Bfhtt, 
each.— H.  Jombb. 

Dynamo  Machines   Bep&ired.  1 

wire,  0a.  6d.-H.  Jonat.  48,  Hish-atreet.  Lambeth 

French  Polish.— Brown  and  White  1 
4s.  6d.,  ia.  per  gallon.    Cheaper  kind,  4a   Sd. 

Methylated  Spirit.  38.  4d.  All  km 
MaUa,  Vamiahes,  &c. 

Virgin  Cork,  281b.,  4s.  6d.  Finest  Ciu 
neaia,  ll)d.  per  lb. 

Finest  Oil  for  stoves  or  lamps,  G^d.  Fin 
6|4.  per  gallon.— H.  J«Ma«  and  Co.,  Viaduct- street, 
green  Junction,    O.  B .  Ry. 

3}in.  back-geared  Foot  Lathe,  sUde-res 
scarcely  uaed,  j(7.    Lot  of  toola  aadi  cbncka,  £S.     J 

Geared  hand  Shearing  Machine  for 
to  new,  £4  fia.   Photo  and  metal  cat,  %  atJuapa-^M 

Enlarged  Lathe  and  Tool  Llflt*  1  sti 
BxBLT,  7,  Ooldamith's-row,  Ooofk-aqnara,  B.C. 

Biaschopp  l^-man  Bnirlne  :  also  9-masi 
ckeap..-6M  ITS,  Pott  OAce,  mffenshaw,  OUhaaa. 
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pass,  and  the  latter  are  held  quite  firm,  while 
thej  are  perfectly  supported.  Fifteen  spaces 
have  to  be  cut  in  the  rims  of  these  wheels,  for 
which  purpose  six  tools  are  employed,  two  of  steel 
and  four  of  aapphire.  These  tools  are  carried  by 
a  head  which  revolves  as  required,  a  rotary  motion 
being  imparted  to  the  spinille  of  the  tool  which  is 
lowest,  or,  in  other  words,  nearest  to  the  work. 
The  50  blanks  have  a  reciprocating  motion  im- 
parted to  them,  and  after  every  *' retreat*'  a 
slight  rotary  motion  of  the  quill  presents  a  fresh 
aunace  to  tbe  milling  tool.  Fifteen  cuts  having 
thus  been  made  by  the  first  tool,  the  head  makes 
«  sixth  of  a  revolution,  and  another  tool  is  pre- 
heated to  the  work,  an  operation  repeated  six 
.times,  the  last  four  tools  having  cutters  of  sap- 
phire, which  are  shaped  and  sharpened  as  re- 
.quired  by  grinding  them  with  four  grades  of 
diamond  dust.  Tee  cutters  in  this  machine  run 
at  a  very  high  speed — in  the  factory  at  more 


than  8,000  revolutions  per  minute ;  but  the 
.  constant  stream  of  lubricant  ia  fouod  to  give 
excellent  results,  and  is  really  very  economical. 
The  Waltham  Watch  Company's  exhibit  will  be 
found  in  the  court  devoted  to  America,  and  it  is 
.  sufficiently  near  to  Group  27  to  be  cdhsidered  in 
this  notice,  as  also  are  those  which  have  stands  in 
the  Swiss  Court.  In  walking  through  the 
group  itself,  we  come  first  to  the  stand  of  Messrs. 
Frodsham  and  Co.,  of  Gracechurch- street,  who, 
besides  a  ouUection  of  chronometers  and  watches, 
•how  their  non-magnetic  compensated  gold  and 
palladium  balances,  working  in  close  proximity 
to  a  permanent  magnet.  A  curiosity  at  this 
stamd  IS  shown  in  the  shape  of  several  watch 
moYements  without  balance  springs,  the  motion 
b^g  kept  up  solely  by  the  impulse  of  the  main- 
ipriag  on  the  lever  and  the  heavily-weighted 
balance.  When  finished,  these  watches  wul,  of 
oourse,  be  fitted  with  springs,  and  they  are 
shown  to  illustrate  the  accuraey  of  workman- 
ship. 

*  Mr.  J.  W.  Benson,  of  Ludgate-hill,  makes  a 
specialty  of  his  three-quarter  plate  going-barrel 
&glish  lever  at  a  low  price.    The  advantages  of 

-  the  three-quarter  plate,  as  compared  with  the 
whole  plate,  are  not  unknown  to  our  readers ; 
>but  the  "  Ludgate  "  watch  is  also  supplied  with 
the    patent    ring-band,  fitted  round  the  move- 
ment, between  it  and  the  case,  which,  while  ex- 

•  eluding  dust,  permits  the  employment  of  a  larger 
barrel,  containing  a  60-hour  spring  instead  of 
the  usual  30 -hour.  By  this  arrangement,  as 
only  one-half  of  the  spring  is  used,  a  fairly  con- 
stant and  equal  power  is  applied  to  the 
movement,  and  a  steadier  rate  of  time 
is  obtained.  The  maker,  in  fact,  appears 
to  have  substantiated  his  claim  to  com- 
bine the  merits  of  both  the  fusee  and  the  going 
barrel  wi<hout  the  defects  of  either.  Amongst 
the  elaborate  specimens  of  the  watchmaker's  art 
shown  by  Mr.  Benson,  the  visitor  will  be 
attracted  bv  a  watch  which  gives  the  time  at  two 
different    longiiudes,    strikes    the    hours    and 

•  quarters,  and  repeats  them  if  desired.    It  also 
indicates  leap  year,  the  month,  day  of  month, 

•  day  of  week,  and  phase  of  the  moon.    As  if  that 
^ere  not  enough  for  one  instrument,  this  watch 
has  a  treble  chronograph  action,  with  **  fly-back  " 
minute  and  split  seconds  hands,  so  that  the  time 
ol  the  winner  and  the  second  in  a  race  can  be 
talMn ;  an  alarum  that  can  be  set  to  any  time,  a 
'thermometer,  and  an  '*  up  and  down''  hand  to 
iadicate  the  state  of  the  winding  action.    Some 
id  the  Tiaitors  will  doubtless  consider  a  greater 
marrel   the   miniature   watch,    no    larger    in 
diameter  than  a  shilling,  which  shows  the  month 
and  day,  and  repeats  the  hours,  quarters,  and 
minates-— altogether  a  unique  fcpeoimen  of  skilful 
workmanahipb    £.  Dent  and  Co.,  of  the  Strand, 
iKMudes  watches  and  parts,  exhibit  their  galvanic 
contact  apparatus  for  dropping  a  time-ball,  and 
detached  pieces   of  machine-made   clockwork ; 
Bailey  and  Co.,  Salford,  show  an  improved  turret 
dock    for    four    Gft.    dials,    and     a     "  uni- 
versal   clock    dial,"    made    for     the     Jesuit 
Church,    Manila.      It    is    impossible    in    the 
available  space  to  notice  all  the  exhibits  of  the 
different  firms ;  but  it  fnay  interest  some  of  our 
readers  to  loam  that  there  are  not  many  signs  of 
24 -hour  dials,  nor  any  great  endeavour  to  induce 
the  public  to  take  up  the  *'  new  time."    J.  Smith 
and  Sons,  of  St.  Jotin*8-sqaare,  E.C.,  show  clock 
dials  of    various    patterns   with    the  24  hours 
arranged  on  them,  and  their  improvements  in 
electric  time  bells,  &c.     Kendall  and  Dent,  of 
Cheapside,  exhibit  watches  with  dials  having  two 
sets  of  figures.    Two  separate  dials  placed  back  to 
back  show  both  old  and  new  time.  A  patent  clock 


has  two  dials,  placed  either  at  an  angle  or  on  a 
plane,  showing  1  to  12  and  1  to  24  respectively, 
while  the  other  has  a  self-changing  dial — aj 
principle  applied  to  a  watch  (but  without  hands),' 
in  which  two  figures  are  exhibited,  the  one 
indicating  the  hour,  the  other  the  minutes  past. 
A  '*  touch  "  watch  for  the  blind  has  a  metal  dial) 
with  raised  Arabio  figures  and  strong  hands. 
Mr.  R.  G.  Webster,  of  Queen  Victoria-street, 
shows  the  improved  gravity  escapement,  watch 
balances  affected  and  unaffected  bv  a  magnet,  a, 
24-hour  clock  with  shifting  dial  figures  seen 
through  orifices,  and  a  marine  chronometer 
with  improved  balance.  At  the  adjoining 
stand  the  Standard  Time  and  Telephone  Co., 
of  Queen  Victoria-street,  exhibit  Lund's 
system  of  synchronising  by  altering  whan  neces- 
sary the  position  of  the  minute  hand  at  each 
hour  by  sending  an  electric  current  to  all  the 
clocks  on  the  circuit.  At  this  stand  is  a  24 -hour 
clock  dial,  with  the  figures  alternately  black  and 
red;  but  this  is  not  an  outcome  of  the  **new 
time  "  scheme  :  it  is  a  clock  for  ringing  bells  at 
any  five  minutes  in  the  twenty-four  hours,  and 
is  fitted  with  contact  springs  to  complete  the 
electric  circuit.  Twenty-four  hours  are  neces- 
sary in  this  case,  because  otherwise  if  the  clock 
were  set  to  ring  at  12  noon,  it  would  also  ring 
the  bells  at  mionight.  In  the  collection  of  the 
British  Horological  Institute,  Mr.  Whipple  shows 
his  patent  watch-glasses,  in  which  the  hours  from 
13  to  24  are  marked  in  red  on  the  glass,  which 
is  an  ingenious  way  of  meeting  the  wishes  of 
those  who  desire  to  read  time  to  24  hours.  We 
have  thus  specially  alluded  to  the  "  new  time " 
scheme  in  order  to  show  that,  so  far  as  the  ex- 
hibitors in  this  group  are* concerned,  there  are 
few  who  pay  any  attention  to  it.  If  a  demand 
should  arise,  as  business  men  they  are  prepared 
to  meet  the  wishes  of  the  public ;  but  the  paucity 
of  designs  shows  that  they  have  little  faith  in  it. 
As  we  are  at  the  stand  of  the  British  Horological 
Institute,  we  may  mention  that  it  contains  a 
collection  of  special  interest  to  watchmakers, 
and  at  the  risk  of  being  invidious,  we  would  call 
attention  to  Mr.  Curzon's  models  of  escapements 
as  a  notable  item  in  the  collection.  For  some 
reason  or  other,  which  we  cannot  attempt  to 
fathom,  the  exhibits  of  the  Polytechnic  School 
of  Practical  Watch  and  Clockmaking  have  been 
placed  in  the  adjoining  group — that  devoted  to 
Philosophical  Instruments — although  Mr.  Herr- 
mann's patent  trinograph  (for  setting  off  angles 
and  distances)  and  the  other  exhibits  are 
directly  connected  with  the  watch  and  clock 
industries, 

Grimshaw  and  Baxter,  of  Groswoll-road,  have  a 
splendid  collection  of  tools  and  appliances,  in- 
cluding the  **Boley"  designs,  which  have 
recently  attracted  the  attention  of  English 
watchmakers.  Haswell  and  Sons,  of  Spencer- 
street,  E.C.,  also  exhibit  a  collection  of  tools  and 
materials,  including  balance  springs  of  a  pal- 
ladium alloy,  which  are  proof  against  rust  and 
the  effects  of  magnetism.  These  springs  are  also 
said  to  obviate  the  middle  temperature  error, 
for  experiments  show  that  whereas  steel  springs 
have  an  ascensional  error  from  the  extremes  of 
heat  and  cold,  the  palladium  alloy  gives  a  small 
ascensional  difference  from  the  extremes  and  a 
remarkable  depression  in  the  middle.    At  the 


in  a  month  (probably  better  than  that), 
and,  allowing  lor  the  chiming  movement,  ii 
no  doubt  the  cheapest  really  good  clock  in  the 

At  the  stand  of  A.  L6g6  and  Co.,  of  Tnm- 
mill-street,  which  is  in  the  group  devoted  to 
Philosophical  Instruments,  the  parts  of  clocks  are 
shown,  including  a  mercurial  pendulum,  in  which 
the  mercury  is  contained  in  a  number  of  tubes  in- 
closed by  a  perforated  cylinder,  in  order  that  the 
temperature  of  the  air  may  more  readily  exercise 
its  effects.  Messrs.  Wycherley,  Hevidtt,  and  Co, 
of  Prescot,  have  a  fine  show  of  tools  and  parts  of 
watches  as  made  by  machinery.  It  was  the  in- 
tention of  the  firm  to  exhibit  some  of  their 
machines  at  work ;  but  as  they  would  have  hsd 
to  provide  motive  power  thexnselves,  they  aban- 
doned the  idea,  and  it  remains  with  the  council 
to  explain  why  an  exhibit  which  would  have  been 
of  at  least  as  much  interest  as  that  of  the  Wal- 
tham Watch  Company  is  thus  put,  as  it  were,  in 
the  background,  for  the  Messrs.  Wycherley  an 
the  representatives  of  the  original  inventors  of 
machinery  for  making  watches.  The  EngM 
Watch  Company,  Birmingham,  show  m  number 
of  their  watohes,  but  do  not  exhibit  Uua 
methods  of  manufacture  —  perhaps  lor  ths 
same  reason  that  has  made  the  WycherUy 
stand  a  *'  dead  "  instead  of  a  «live"  one,  in 
the  mechanical  sense.     Postmasters  and  tde- 


stand  of  Messrs.  A.  and  H.  Rowley,  of  Gray*s 
Inn-road,  we  find  a  splendid  collection  of  docks, 
including  as  a  oentre-pieoe    a  large   chiming 
dock   with   new   figure   work    and   perpetual 
calendar.      The     curtain     at     the    top    rises 
1|  minute  before  the  quarters  and  disdoees  the 
bell-ringers,  with  another  figure  to  strike  the 
hours.      The     principal     exhibit    of     Messrs. 
Rowley,  from  our  point  of  view,  is  the  move- 
ment of  a  fine  modem  quarter  dock,  which 
strikes  on  eight  bdls  or  four  gon^,  has  a  151b. 
pendulum,  and  a  lifting  power  in  the  going 
mainspring  of  only  4j^\h,    This  dock  is  wound 
and  regulated  entirdy  from  the  front,  and  as  the 
latest  spedmen  of  the  English  clock  manufacture 
is  worth  special  attention.    As  our  readers  are 
aware,  the  so-called  cheap  clocks  are  not  made  in 
this  country,  the  lowest-priced  spedmens  of  the 
horological  art  being  the  familiar  8-day  clocks  ; 
but  as  a  really  good  dock  chiming  the  quarters  is 
a  desideratum  in  many  houses,  we  have  taken  the 
trouble  to  ascertain  the  price,  and  find  that  it  is 
as  near  as  possible  five  guineas  for  the  move- 
ment; or,  as  in  a  spedmen  shown  by  Messrs. 
Rowley,  in  a  polished    mahogany  ornamental 
case,  £G  10s.    A  dock  like  that  is  not  to  be  com- 
pared   to    a   regulator   for    accuracy ;    but    it 
will    keep    time    to    within,    say,  a   minute 


graphisto  will  find  a  watch  that  will  appttito 
them  in  the  exhibit  of  Mr.  J.  F.  Hills,  post- 
master, Sudbury,  Suffelk,  consisting  of  watcfasi 
with  dials  carrying  the  oode  letters  besdes  thi 
ordinary   figures.      Perry    and    Co.,    Hdbflo 
Viaduct,   exhibit   in   their   collection    Mr.  C. 
Lange's   device   for    use    with    stem-windiiig 
watches.     In  the  new  keyless  action,  watdbai 
the  bow  cannot  be  fastenoa  to  the  pendant  bj  a 
screw  for  obvious  reasons,  and  in  many  cases  ths 
ends  are  simply  pressed  into  sockets  from  which 
they  are  liable^  escape.    In  Lange*8  patent  tbs 
bow  is  reduced  to  a  ring  of  small  size,  which  hM 
a  stem  inserted  in  the  pendant  in  such  a  manmr 
as  to  swivel  within  the  stem  and  not  to  interftn 
with  the  winding  of  the  watch.  There  are  Mvenl 
other  exhibits  of  more  or  less  interest  in  fUi 
group,  but  considerations  of  space  prevent  « 
from  naming  all  the  firms.    Those  interested  ii 
horology  will,  however,  not  need  to  be  told 
that  they  should  examine  dosely  the  stand  of 
Mr.   V.   Kullberg,  of  Liverpool-road,   N.,  for 
there  they  will    find    some  of    the  most  ia- 
portant  of    recent    inventions,    thongh    it  u 
rather  puzzling  to  account  for  the  fact  that,  whus 
some  firms  have  large  stands  which  axe  littls 
more  than  shops,  Kullberg' s  collection  of  hi^ 
class  chronometers,  &o.,  is  rather  cramped  far 
space. 

Mr.   Squire,   of  Mydddton-sqnare,  shows  i 
watertight    watdi,    and    his    removable  hsitd 
and  adjustable  isochronal  balance  spring  stod, 
which  is  intended  to  avoid  the  risk  of  Icrdngor 
straining  the  spring.    Camercr,    Knss,  and  Co., 
New  Oxford-street,  have  a  collection  of  cuckoo 
and  trumpeter  docks,  which  naturally  attrad 
the   attention   of   visitors  generally  ;  while  0. 
Bendon  and  Cq.,  of  Ely-place,  show  a  pcadicil 
improvement  in  their  keyless  docks,  whidi  sn 
wound  by  a  jointed  winding  steno.  sliding  in  thi 
canon  or    pipe  carrying  tne  minute  and  has 
hands.    A  button  enables  the  operator  to  poS 
out  the  stem,  which,  being  jointed,  then  foni 
a  dank  by  which  the  dock  is  wound  as  by  n 
ordinary  key.    This  arxangement,  at  aUeventi^ 
obviates  the  annoyance  of  a  *'  lost  ker."    He 
F.  Sage,  ef  Gray's  Inn-road,  and  Mx.  N.  C 
Firth,  of  Chester,  exhibit  workmen's  timechscb 
which  are   ingenious  arrangements,  but  are  of 
interest  only  to  a  limited  dass  from  the  practical 
point  of  view.    The  De  Gruyter  Clock  Manufac- 
turing Co.,  of  Aldersgate-street,  £.0..  exhibit 
Warder's  patent  torsion  pendulum  clock,  which 
is  said   to    require  wincung  only  once  a  year, 
and    there    are    some    other    exhibits    whidi 
may  attract  attention ;  but  we  believe  we  have 
now  mentioned  all  that  are  likdy  to  interest  the 
public,  while  the  profession  will  scarcely  need  to 
be  told  that  in  the  exhibit  of  the  British  Horc- 
logical  Institute,  which  indudes  most  of  our  fore- 
most horologists,  they  have  a  perfect  feast,  and  a 
variety  of  subjects  to  argue  about  for  a  whole 
twelvemonth  and  longer.    The  exhibit  of  the 
Kew  Committee  will  attract  both  the  public  and 
the  profession,  for  the  certificates  are  alreadj 
being  utilised  quite  outside  the  trade,  and  pos- 
sibly   the  question    in   the  future  will  be  not 
whether  a  watch  is  a  lever,  a  chronometer,  or 
what  not,  but  what  certificate  it  obtained  at  £s v. 


17.  isas.         sRaiJSH  uxoHAina  add  wosld  at  acniHOB :  Ho.  i,oeo. 
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&•  Mmo  •raniDK  to  Cluileroi.  M.  Ed.  Dupont 
™r.  A.  Bsnard,  Dr.  E,  Parvn,  and  Prof,  J 
p«~lal  wiU  act  u  midea.  The  excunion  wil 
iMt  flva  daje. 

Th«  Ewei  Field  Club  i»  deBiroua  of  (oimdinj 
« loesl  muMum,  «nd  proposed  to  establish  it  i 
Qneen  Eliiabeth's  Lodge  at  Chingford  ;  but . 
high  official  of  tho  Corporation  "  obiecttd,  am 
flw  clnb,  whiDh  haa  done  Bicellent  work,  e«pe 
aaliy  in  connection  with  the  natural  hiBtorv  o 
th«  Forrat,  ig  in  want  of  a  suitable  iocale  and  i 
habiUtioD  for  the  colkctiona,  which  would  n. 
iouht  apeedil?  increaae  il  a  museum  wei' 
eMa.bIuli«d. 

Tlifl  ttndy  ol  natural  icience  is  pnsecnUi 
■with  Tigour  in  New  South  Walw,  and  the  Hon 
WUUam  Micloay,  a  member  ol  the  senate  o 
Bydney  Unireraity,  and  president  of  the  Nbv 
Booth  Wales  Linnean  Society,  has  establishei 
and  endowed  (our  fellowBhinj  rf  £)00  a  jek 
Mch,  for  the  encouragement  o}  stndy  and  researcl 
m  nntn»l  adence.  The  fellowships  can  be  heli 
•■"7  oy  gndnatea  of  the  univeraity  who  are  with 
ottt  atAer  Inerative  employment,  and  are  aotiTeli 
•ngnged  ia  research.  They  aie  renewabli 
■BniwUy,in  order,  we  suppose,  that  the  appoint 
meat  may  approximata  at  nearly  as  pouible  U 
pBjrment  by  reauJts,"  or,  as  baa  been  snggested 
topra  "an   opportunity  for   oorrerting   anj 

At  the  meeting  of  the  B^al  Society  of  SouU 
Anstnlia,  on  June  2,  Mr.  W.  Howchin,  F.Q.S. 
roubited  a  specimen  of  Astrorhiaa  angalosa  as  ■ 
loMil  found  in  the  Miooene  strata  of  Victoria 
Tba  apeeimen  was  smted  to  be  ot  more  thai 
ardinary  interest,  inasmuch  as  it  was  the  first  in- 
■^c«  in  which  the  genua  had  been  found  in  th» 
MKl  ooadition  in  the  recent  sUte.  The  apcciei 
ntanitted  waa  Tery  rare,  having  been  hithurtc 
Imowii  to  occur  only  at  two  localiliea— one  ol 
VUM  being  at  a  Challenger  station  to  the  east  ol 
I^  Azores,  at  a  depth  of  I, QUO  fathoms  ;  and  th« 
War  at  a  point  in  the  North  Atlantic,  dredge*! 
by  the  Tenupine,  at  830  fsthoms— where  only  s 
angle  specipiea  was  taken.  There  are  Ate 
Vx^e*  in  the  genus,  but  with  the  exception  of  a 
angle  ipacimGn  of  an  allied  species  taken  by  the 
(a«/;™ffofftheCapeo(aoodHope,  thegenui 
H  only  knewn  as  a  North  AUantio  type.  Tht 
■aeiaa  duooTered  in  the  Victorian  rocks  is  one  ol 
the  rarest  j  ita  occurrence,  therefore,  in  the  fossil 
cmdition  in  the  Australian  tertiaries  is  a  nuttei 
K  ■oma  intereat  The  speaker  stated  tkat  his 
UMuehM  with  regard  to  the  microioB  of  the 
InabMlian  formation  kd  him  to  believe  that 
umnj  of  Uu  rarer  arenaceous  forMs  of  forami- 
alfan  leoently  diaoorared  in  the  deep  taas,  and 
Vltwdkhare  been  so  beautifuUy  illustrated  by 
Mr.  H.  B,  Brady  in  the  "  Sdentfflc  Heaulta  of  the 
CkaiieHfer  Expedition,"  occurred  as  fossils  in 
■     ■  sn  geology  from  the  Cretaceons  formation 


At  the  same  meeting  Mr.  C.  L.  Wiagge  read 
aoortioDol  hu  paper  entitled  "  Scientific  Resultn 
tf  s  Voyage  in  the  Manmoa,"  dealing  with  that 
jM*  ^ibe  voyage  between  England  and  the 
Bmi  Canal.  Some  singular  facts  in  connection 
with  winds  and  tides  have  been  discoYcred  by 
mtmoM  of  the  bottles  which  Mr.  Wragge  throw 
orerboud  with  reqaesta  for  particulars  ol  where 
VMj  were  found  and  when. 

Some  important  telephone  asperimenta  ware 
made  between  Uzhridge  and  Liverpool  last 
■waek,  on  one  of  the  new  lines  ol  telegraph  wire 
X«eantly  erected.  The  distance  is  about  20U 
milaa,  and  it  was  doubted  whether  satisfactory 
nanlts  could  be  obtained  in  this  countiv  over 
■Dch  a  length  of  wire.  The  Opwer-Bell  tians- 
nutter  was  employed,  and  the  tests  applied  satis- 
fl«d  the  experts  that  it  would  be  possible  to 
■peak  with  sufficient  clearness  over  double  the 
oMtMnce.    Two  line  wires  were  used. 

Prof.  E.  Stebbing,  of  Paris,  informs  the 
BritUk  Jounal  of  Ph^ufrapkv  that  ■'  a  sreat 
h^faMtharatbat  MM.  Hwnbert  and^mry 
nmnecMdaaiBK  pmdioal  manner  inprodu- 

flMa."    TWkIrt  waarimwili  of  theae  £^u 

'       •"tSrJ^.SS&to^Jr 

■•mm  OiMi^a  ntort 


'  ton  of  coko.  The  hydrogen  i. 
ling  it  through  lime-water — jrist 
described  in  most  textbooks  o 
rocess  being  that  of  Deville  ant 
m  to  have  been  forgotten  by  Ihei 
n,  SISI.  Ilcmbert  and  Henry 
og  thinks  that,  sooner  or  later 
1  purer  and  more  uniform  gas  U 

oer.K'trHi'ia  has  accomplished  thi 
,rd  passage  of  the  Atlantic 
ofi  the  Fastnet  on  Friday  las' 
iven  boun,  and  forty  minutei 
[.  Unfortunately  fog  came  on 
(laeenstown  was  six  days  thir 
.five  minutes.  It  is  said  to  bi 
ge  on  record  to  tho  Fastnet,  bn1 
lUld  think,  comes  up  to  expecta< 
'ria  and  the  MniHa  ought  botli 

that. 

if  the  5haw-9aviU' Albion  line, 
th  last  tjunday,  thirty-six  dayi 
from  Lyttolton,  New  Zealand — 
ge  on  record.  This  voyage  h 
r  made  round  the  world.  The 
Douth  on  March  38  and  arrived 
.  on  May  7  (*l)  days)  ;  she  lefl 
la  B  and  made  a  splendid  run  ol 
ind  having  coaled,  left  again  on 
tnal  steaming  time  on  the  run 
thirty-five  days  thirteen  hourt 
er  steaming  time  for  the  round 
tys! 

be  erected  in  the  Conasrvatoin 

tien  to  Leblanc,    the   French 

rodaced  the  soda  process  which 

The  proposal  has  been  a  long 

world  ;  but  by  the  aid  of  the 
nakera  of  Belgium,  Qeimaoy, 
Kingdom,  sufficient  funds  have 
looted,  and  the  statue  will  be 
of  Duiis  Papin. 

of  Edinburgh,  in  company  with 
lerriDgton.  has  left  for  Spain,  to 
invtstigatioDs  npon  tiie  etiology 

ad  annual  report  of  the  Boyal 
Jmio  Society  is,  as  usual,  full  ol 
il  notos  on  new  inventions,  to 
B  been  awarded,  and  of  papera  of 
nainly  to  miners. 
lei  Preit  announces  the  death 
.  F.  T.  Williams,  for  25  years 
ead  and  sUver  works,  Llanelly, 
1.  Itoss  spoke  In  these  columns 
old  Freiberg  student,  and  a  man 


LJSTTBES  TO  THB   BDITOS. 

[WtttaM itU BTwlsM  H^ffwOli  /ar  lU  iij Wil  il( 
i_^     —.  _„. ..„  ■  atb 


wobM  kavs  mtmaa  wilt*  wbst  ha  kscnn,  and  i  s 
im^mjti  as  he  blows,  bin  no  loon:  and  that  aot  la  tUs 
nlr,  bnt  la  bU  othet  nblceta :  roT  sudi  ■  psssDB  mav 
liav*  some  parOoalai  kmnrtalfa  and  «tt«lcsiis  ol  th* 
aatnn  of  soSb  a  Bwsoa  B  siA  a  fasBtsiD,  Oat  as  ta 
irthsi  tUafs,  kana  no  mas*  tban  wlut  evsirbudv  doM, 
ud  rat,  to  keep  a  clatter  Witt  this  little  oittanMalS, 
>IU Dodartaka to «Tltaa»fadeb^^£^okB  aiSs 


despatch 
B  that  a 
K  31b.  or  so  a- 


;Ioa  of  Afrloa.^Lut  week  an 
!ted  in  the  MsrohanU'  Hall,  Edin- 
'     a  of  the  Ssotdh  Oeosia- 

ryO'N8lll,Her:°-'* 

mi.ismhiiiUB,  on  the  ■ 

Sir  Donald  Curris ^ 

Neill,  intheeonnauthisaddnss. 
Dd  be  had  passed  over  tn  Africa 


Briefly,  the  obliif  results 
had  been  to  open  up  tbree  new 
a  Nyasaa  district  and  the  oosst ; — 
mbiqne  and  Lake  Shirwa  and 
<m  Blaotyre  to  the  Fortngussa 


r  the  longest  ot  the  three  rontea 
in  30  days,  and  that  from  Qoilli- 

in  14.  The  oonntry  was  well 
u  fairly  abundant,  and  the  people 
Ipfnl.andindustrions.  Tberewas 
rtbatanyorallof  the  three  routes 
might  not  be  conttautly  traversed 

Iwooms  most  valuable  ehannels 
Dt  of  the  trade  and  agricultural 
ry.    In  his  foumBys  hs  had  bean 

also  to  discover  three  minor 
jidedi,  which  was  Just  acuth  ot 

close  to  the  Lake  Nangadi,  of 
ftnt  heard  as  hs  passed  ap  north 
an  upon  his  last   travsls.    The 

Amaramba  and  Cheata,  which 
In  the  Biver  Lngtnda.  About 
bad  been  taken  by  him  to  fix  the 
the  most  ooaupdsDOus  points  and 

of  the  ooootry,  and  nearly  aU 

had  been  rnnoted  to  be  com- 
y  by  the  identifte  staff  ot  the 


IBB  POST  07VI0B  AWD  THB  PBBB8— 
ICAKZVa  SAZB  WHILB  THB  8UH 
BKIVBS  —  I.UNAB  OLAOIATION  — 
MAaNBTIO  CBOLINATION  IK  TOBZ- 
8BIBB  — TBB  SBW  TIKB—  THB 
"NAUTIOAI.  AUCAHAO"— WHAT  18 
"  OBBATIOS  "  r  —  F0WB3  VOS  AH 
OPBBA-aLASS. 

[Ui12.\—t3i  Idiotlo  pieoe  of  Post  Offloe  red-tape 
bas  just  been  bioaght  to  my  notioa  in  oounection 
with  ttiese  letters  of  mine.  Bring,  ol  Cjurse, 
intended  to  be  printed,  they  go  bj  book  post,  uudar 
paragraph  2  of^  the  regulations  on  page  3  ot  tha 
"OfSdal  Oaide."  I  learn,  however,  from  our 
tditoi,  that,  wbile  they  reach  tha  ofSce  between  8 
md  9  a.m.  on  tho  Satoiday  nioruiug  il  posted  aa 
letten  with  a  penuy  stamp,  Ihiij  an  dtlayed  untU 
loon  il  they  only  bear  a  halfpeLuy  obb.  Paragraph 
S  of  the  rrgulations  to  which  I  have  jnstraleired 
Joes  say.  It  Is  true,  "  When,  owing  to  an  uouaoally 
liaavy  uitlux  ol  letten,  books,  £o.,the  tranimitiion 
ir  delivery  of  the  lattan  would  be  delayed  if  the 
irhole  mall  were  dealt  with  indiioriminately,  book- 
paokets  may  be  kept  back  till  the  next  despatch 
ir  deliverr,"  and  tt  is  not  difficult  ti 

lumbar  of  octavo  volumes  weighii  ^ 

pieos  might  delay  the  delivery.  Why,  though,  a 
etter-'tor  so  it  is— in  an  open  envelupe,  weighing 
lerhaps  a  quarter  of  an  ounce,  should  "be  detaineo, 
limply  because  it  legally  has  a  hiIfp''Dny  stamp 
nslaad  of  a  penny  one  opon  it,  I  wholly  tail  to  sea. 
[  suspect  that  this  is  the  doiog  ol  some  under- 
itrapper  in  the  department,  who  thinks  by  such 
uMdaot  to  drive  everybody  Into  the  use  ot  peaay 
itamps  lor  litaraiy  MS. ;  mneh  as  some  of  tlta 
diots  ot  railway  managers,  in  their  frautio  efforts  to 
lompel  eveiyons  to  travel  flrst-olass,  drive  their 
lustomsrs  out  ot  the  seoond— into  the  third  \  This 
nost  trumpery  system  ol  oonlerring  aseemiogbooD 
rith  one  bjuul,  Mily  to  take  it  away  with  the  other, 
a  wholly  unworthy  of  a  Govemmant  offioe  whiidi 
>  the  Bouroe  ot  a  really  oonsidsrabls  annual  addl- 
ion  to  the  revenue. 

n  fa^Liar  with  the  fact  that  tf 

he  Bun  lor  more  than  two*  yeara  si 
act,  as  I  have  said  on  a  former  oooasion,  um 
faaervar  has  only  to  hide  the  orb  ot  the  sun  itaslf 
rith  his  hand  to  sea  this  strange  pseudo-ooronal 
;lare  in  bis  immediato  nei^bourhood,  and  to  noto 
rbeie  the  bine  sky  proper  aatually  begins,  and  how 
ompantively  shup  is  tha  line  of  demarcation.  I 
m  anxious  to  emphasise  thia  beoauaa  news  taaehed 
Tolland  a  week  or  two  ago  ot  a  riolent  emplion  ot 
be  voloano  Smerdn  in  Java,  and,  in  taot,  ol  great 
oloanic  diiturhanoa  over  the  whole  of  the  west  ot 
bat  island ;  and  that  most  valuable  and  trust- 
porthy  body,  the  "Xrakatoa  Committee"  will 
Imoet  oeitainly  point  to  this  oitcum-solar  haze  a* 
ha  result  of  this  last  eraptioD. 

I  may  say,  vanr  brieQy,  with  rsferenoe  to  letter 
MIS  (p.  3£9)  that  I  cannot  myssU  understand 
queoua  vapour  being  tnuuported  by  aotual  trans- 
ition. My  own  view  ia  that  if  any  healed  lake  or 
sa  emitted  atoam,  thia  would  be  ditlused  in  the 
tmoaphere  generally,  and  by  no  mi-ana  oondsnaad 
nd  deposited  in  the  form  of  snow  or  ioe  iu  tha 
nmedlata  neighbourhood  ot  the  point  ot  its  genesis. 

shall  l»e  very  ourions  to  hear  what  Frotesaor 
larwin  thinks  ol  Mr.  Peal's  theory. 

Premisinf^  that  magoetiodeo]inatr~  '   ~       ' 


„ '  ataUan  at  which  it  has  been 

etermined]  tbe  nsedU  at  present  paints  18°  21' 
<est  ol  north.  Id  the  year  1831  the  magoetio 
Bolinatian  was  18°  47'  In  the  same  locality. 
I  ahould  like  to  make  two  remarks  with  mfer- 
noe  to  letter  24445  (p.  411).  The  flrat  is  that  I 
id  not  {Ioe  eit.)  adduce  tha  ease  ol  the  eon 
Lent  an^  w^'otfAnL  ^  «.«^^  *^^^^\r 
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■woi»l  dlifficaltf.  All  1  did  lay  (in  mplj  to  Mr. 
HapkiDi),  »ti  thxt  it  wu  coguta  witn  tha  □ — 
vhich  axeioJMd  turn  in  ODtin»otioD  witli  ths  pt 
nomena  of  Jnpitat'*  ntallitei.  In  tba  Kcond  pui  , 
I  baTB  nerar  adTOcated  Uia  adoption  of  tha  Da« 
mode  of  leokontng  tlm«  until  tba  altantioo 
abdl  bavabaen  mads  in  the  yautital  AIiKanac. 
Tha  hidaoni  mnddle  it  woald  intioduee  Into 
the  oalcaUtiiHU  nude  by  tha  Haisuitile  Marine 
would,  in  ail  human  prahabilitf,  Bead  to  grays 
<1<u>t«i.  How  far  anch  altsration  ii  pcobaUe  Mr. 
Fiauki  can  judge  aa  well  aa  I  can.  Ho  more  ooD- 
-^-re  inatitntioD  cxitti  on  tbofsoeof  theearth 


Batellit»,  the  gtoealy  e 


^\S6  0p/i 


Uie  outaUa  aooielrod;  wakei  np,  and  bj  the  ki 

aid  of  the  Amailsana,  or  the  Franob,  raotiHea  wb 
i*  moatglaiing — and  tbao  goe*  taat  iivep  again. 
'  '        —      Ibe    querr   propoaodo' 

M62  [p.  112),  toi  the  a 
__  that  I  haTO  not  the 
t^MtiTe  onatioDB  "  are.    Tooi 

"      me  iDTeiprearing  the 

opinioD  that  he  naea  ue  word  "  cniatian^"  ai  a 
pMt  aaxnj  peopla  em^oj  the  one  ■■  elMtrint;  "— 
Lo.,  aa  a  qoan-acdantiBa  way  of  hiding  the  fact 
that  they  know  nothing  at  all  about  the 
{AanoaenoQ  tb«*  adduce  it  to  explain  !  Ccsatian, 
a  rigidly  daflnad,  maana  the  bcingiog  into  exiat- 
«Boe  tx  nihilf.    A  man  doea  not  "  — '"  " 


nma,  I  am  indebted  to  the  klndnev  ot  Mr.  Sadler, 
t  whoae  niggestian  the  object  waa  looked  vp ;  It 
:quii«  very  carafnl  watohlng.  and  opportnnitiea 
luat  not  be  loat,  aa  ita  great  S.  dedioatum  renden 
;  peouliaily  liable  to  be  obaonnd  by  mitt  and 
idiation  f  lotn  ths  earth.  Since  Beodiog  tny  note 
n  63  Ophinohi,  I  find  tbara  la  a  alisbt  emu  in  it, 
heatar  mentioDed  aa  "N.  alittla/?' being  nally 
I.  ;>.  63.  There  an  aiz  more  amall  atara  in  ths  field 
found  ainoa  tha  drawing  wM  <nade],  and  a  faint 


ng  it  a  double  atar  in 


'''R.'B.T.,"  lio  not  profeaa  to  "  aooonnt  tor  the 
fint  appaannee  ot  tuoh  abnormal*."  All  I  oan  car- 
tainlf  predicate  ia  that  there  asemi  to  be  a  ten- 
deooy  to  TUiation  in  Nature.  Whence  it  arites,  I 
am  in  humble  iguoranoe. 

I  reply  to  the  qaaation  aaked  by  "  Eiperianoe  " 
{letter  2i462,  p.  413)  becanae  it  would  be  dii- 
oonrteona  not  to  do  ao;  but  it  really  acenu  what 
oar  Bomao  Catholic  brethren  call  "  a  work  ol 
•npemogatfaa  "  to  lar  that  it  i>  a  moit  ntter  "  de- 
iHion  that  looreaae  of  power  In  an  objeot-glaw  of 
Jfivan  liM  oan  be  obtained  without  aaorifloB  of  light 
or  field "— aliraya,  of  ooorae,  loppoaing  that  (ai 
Mr.  Nelaonpointa  out  in  latter  2U6D)  the  emergent 
MDoU  I*  not  bigger  than  the  pupil  ot  ths  eye.  Ai 
for  the  powat  moat  anitable  for  opera -gbaaaa,  1 
regard  3  ai  ample,  alwaya  aappoaiug  that  yon  with 
to  get  a  general  view  ot  an  aotor  or  aetreaa,  and  nol 
to  eaanune  him— or  ber— piecemeal.  For  Qntdooi 
work,  though,  a  higher  powu  tell*  woDderlolly. 
A  Fellow  of  the  ItoTal  Aattonotnioal  Boolety 


[24473-]— It  ha*  long  been  known  that  3t 
Opbiuobi  (Itaelt  a  binary  pair)  ia  pbyalcally  aon< 
Mated  with  30  Scorpii.  notwithilanduig  thur  im- 
nenae  diatanoe,  the  large  annnal  proper  motion  o; 
both  being  about  l'23<y  in  the  direobon  ot  2030' 
and  there  ia  an  intermediate  atar  mentioned  ii 
"  Cdeatlal  Object*,"  which  waa  thought  by  Flam' 
marion  to  putaka  of  the  *ame  proper  motion 
I  have  obeomd  the  groupTery  carefully  duiiDgtbi 
paat  moDtb,  to  determine  this  point  it  peaalble ;  bui 
cumot  aay  ths  mult  1*  quite  eoDolniiTe.  Thers  ii 
m  ooaiaiiktaUa  diierenasoT  betweaai  tba  MS.  anc 
"  Cyele  "  dlagrama  of  Smythin  1836,  Flammarion'i 
drawiDg  In  ISTT,  and  the  apparent  place  of  tfai 
«lar.  mnythTepraaeutiitinthe"Cyde"  and  MS 
diagram,  from  which  it  waa  written  a*  deddedli 
8,  o(  tba  Une  joiniug  36  Opblnohi  and  30  Boorpil 
Flammaiion  ahowa  it  in  1877  abont  2ir  N.  ot  thi 
line,  and  the  present  place  of  the  atar  appearttotN 
■hncat  exactly  between  A  ol  36  Ophiuehi  and  3( 
Scorpii ;  It  ai^thing,  a  little  N.  It  ia  diffieult  t< 
nnderaland  how  iuoli  a  diffeienoa  can  baTe  aiiMo 
tor  the  atar  ia  moat  oonipieuoua  with  120,  whict 
iodudee  the  whole  field,  thus  leadraiDs  oompariaoi 
-very  eaay ;  It  waa  rated  at  about  Iltii  mag.  Thi 
atar  Q  diaooTared  by  ChalUa  in  1839  ia  no  longer  ii 
the  plaoe  deeonbed  in  the  Cycl^  fia., "  where  lioei 
through  A  B— C  D  meet,"  a  change  no  donbt  dui 
to  ths  wonir  motion  of  A  B,  and  which  wouli 
aeem   to  indicate    it  ia   not  connected  with  thi 

Sitem.     There  ia  a  very  faint  alar  E  a  little  i.p. 
B  '■■trunger"  S.,  which  probably  is  one  of  thi 
other  *tata  referred  to    in   Challu'i  note  in  1839 
Thie  would  form  an  eiceltent  point  tor  a  aerlea  o 
meumea  ot  the  P.  A.   ind  Diit.  of  S,  when  an] 
change    (iuppou'ng    8    to    ba  connected  with  36 
wonld  eptedily  be  detected.     The  following  ai< 
eoma  ol  the  principal  meaaurca  ot  the  groop  :— 
A  B  =  202  0°       t-2" 
AC  =3060"   198- r 
A  and  30  Scot,      75  tr    726  2" 
C  ii  about  S  mag.,  and  D  IQ'6,  S  10  3,  Q  ID'S  am 
W1I  fin*  V  >. — I.      There  iialso  another  ^limp* 

aperture  toliold  itttdilj 


\  about  4(^±  oonatlLDt- 
le  same  sense  as  63  itaalf . 
KsiUMtb  J.  T»Truit. 
Letchtord  Houe,  Pinnn,  7th  July. 
Ebiutux.~I  find  in  to-day*a  iaaue  that  ao  enor 
la*  been  made  in  line  11,  ot  letter  24440.  which 
endera  tha  aense  rather  obaonre,  a  plua  aign  haTing 
■ecu  inserted  initcad   of  the    word    *'and."      It 
hooldread  "and  :p.  AB  at  about  76"  ±'" 
July  10.  K.  J.  T. 

[>OnBI,B    STASS-TO  KB.  aAUOIBBBT 
—THS  TBBBXST&IAL  TEUaOOPB. 

[24474.]— The  pair  in  Corona  Borealla,  you  men- 
Ion  in  letter  21439,  p.  41D,  la  apparently  nr 
-itereatiog   c''"*     *'   '"    — '-■ — ' 
i28600;,a-' 
iptromWaiase'a' 
£s  pnaant  year,  ii 

XVh.  31m.  61a.  +  Sff"  6-3'. 
It  Ia  rated  7'G  mag.  by  Argelander  in  the  "  Dureh- 
nuatarung,"  and  tha  mean  ot  Beaael'a  two  obear- 
ratlon*  girea  the  aune  ralna  ;  Bode  and  Lilaoda 
»11  it  7  mag.  It  i*  atiange  that  so  bright  a  pair 
■raamiaaedatDorpat  aodPalkoTa,andbTmoaan 
louble-atai  obaerrara.  Have  you  not  rather  OTar< 
rated  the  brighta««  cd  A,  at  ths  atar  does  not 
any  naked>sye   cataloguer     I  bave 


kppear  i 
mdesTon 


mdesTonisd  to  find  ac 

lian  ot  it,  for  the  purpose  of  asoeitaining  It*  proper 
motion,  U  any  axiata,  but  bars  failed  to  find  any 
modem  determination  ot  it*  plaoe  in  an;  prt — ' — * 
salali^ue.    There  i*  a  litll«  differenee  betw 


liy  the  probable  enon  ot  tha  two  eatalogne*.    The 

-"--.186"- ■  —  •-•      " 

lios. 
foUowing 


T,iilm.3e«. 
the  moat  reoeut  ohser- 


0  S"  ;  D  670'    (B«1 
:  0'6t'',    18S£'G 


'lepotip,  bat  it 

to  hold  tteadilr.    For  the  above  meal 
I  ot  Smjtb'a  and    FlaamarioD'a 


ratioDi  ot  the  at 

i;BaDtia.    Eng.  3i 
1883  3. 

t)  Coronas.    173'9i 
From  Dobarok'a  alemanta. 

01.435  (O.  S.  273).    Da.  110  6°  :  10"  :  18711; 
Jiitanoe  inoieaaing. 

Ol.  487  (£.1944).    Hall  333  9°  :  lU"  :  187B'6. 

Ol.  488   (O.  £.  296).    SeagiaTS  312  G"  ;  147' : 
1882-4. 

G1.6I0.    (O.Z.SOO).    De.  oblong  In  00°,  but  not 
>aiily  measurable.    IBofi. 

Ol.  622.    (£.2049).    Dlitaooe  oouttsntat  1 1", 

Gl.62fi.    (O.Z.  313).   Pe.l61-6°:0-»-:ia8I-». 

01.630.    (0.£.31fi)    /J.  166-4<':OB7'':  1881-Si 
Pe.  lei-?":  100-:  1883>6. 

Q1.63S.    (O.S.3-il).   FrabaUy  no  change  itaM 
O.  £.'amea*ure*inl818. 

01.686.    (0.£.  338).    Pe.  SOI":  003":  188)4. 

01.672.    (£.2276).    De.  "  L'Augdo  dl  £.  ■«» 
riaponde,  ma  la  cop[ua  noo  i  miior^ile."    UML  • 

QI.494.  m.S.298).  Schiaparelli'a sogla spMl 
well  with  tlie  one  oompated  from  Ddgtnkow'' 
element*  tor  that  epoch,  but,  of  ooursa,  tha  aiwla  I 
aot.lh' tune.  It  la  not  130°  either,  in  whUhA* 
tion  you  obserred  tba  doubtful  ehmgafiOB.  ■'' 
ihowed  thi*  object  again,  with  UgharpmnH 
370  or  208. 

Yon  will  find  the  following  pain  fa 
beantltal  objects,  and  fair  testa  of  fte 

-    -  -•--    rteleaoopeandeyeoPMaJaM 
.    AU  tlie  amaU  aoanpolon. 

^ . dae^  bVu^  Vs  was  MMwi.^ 

ago  when  1  hKA,«&  at  tkcm,  Wtl^wM  \ 


unequal  pain. 


r  17,  I88S. 
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6,000-iiMtlr  ten  time*  tha  limit  hj  the 
t  raTernd  to.  Kitobmer,  in  hi*  "  Gompiniop 
'elraeopg,"  whfoh  I  hsTs  b;  ma,  apakka  ol 
H»cton  of  bit  Tin.  in  «pertoro,  "  mtgaitj- 
i60  to  2,0no  timea."  Further  on  he  leUtai 
ntioQ  at  Poluia  throoRh  m  SJui.  o  g.  «itl 
DDto  700,  and  erai  1,123,  Bnd  with  the 
the  mall  atkr  «m  atiU  Tiiible."  AdTiaicg 
<  aa  to  a  battery  of  poweii  tor  k  !]m.  o  g. 
■'"la  30O  tor  cloee  doublea,  uid  aaya  that  ai 


'in  thoae  drnTu,"  or  what  ia  the  eiplaua 

I  appeal  tn  "  F.B  A  8."  and  Mr.  Fnnki. 

Arthor    Mee. 

0  THB  IiraH.-TO  VB.  SASI^a. 
I.]— Aixow  me  ft  tew  worda  of  eiplbiBtioii 

to  tboee  oorreepondenta  who  "~"     '  " 

1  on  (he  qoealion  of  100  to  the  i 
?o  heRiQ  with,  I  never  aaid  that  mj  iUnitra- 
j  intended  for  plamli,  or   other    -"— '- 

a  aenaible  dieo — indatd,  I  ahoul 
that,  in  apeaking  of  100  to  thi  inek, 
lare  anppoeed  it  to  be  meant  tor  anything 
I.  Cononed  to  the  latter  objecta,  my  rs- 
rere  jaatifiedby  the  taotaof  tbe  oaee.  And, 
gard  to  whftt  "  An  F.R  A 


'iring, 


It  Riapieion    that 

ing  power  and  ao  little  light,  I  ihonld  lee 

nhliited  to  Hr.  Badlei  forhla  ranatki 
B.Add2T.  Aethemagt.  of  10,11,  I 
e  all  bdow  e  in  the  B.A.C.,  thn  we; 
t  in  mj  obMTTationB  daring  1ST7-8.  I  find 
',  howerar,  of  B.  607  (?■  nii.  36)  Lioeits, 
n :— "Out  IT,  ISH  :  6'Gm. :  bright  yellow  : 
aim."  I  faoqy  Uiat  a*  Cuioi  wu  added 
Sadler  hiuitelf  In  the  apnmdix  to  "  Cel. 
"  ;  end,  therefore,  in  nwdlng  the  proof,  I 
ta!he  hie  aoooraqy  in  laoh  mattsi*  for 
The  data  of  mjr  obeerratloa  of  70 
I.  mentioned  In  "del.  Objeots,"  ia  July 


W.  a.  Fnnka. 

i  OBPHBI— TBOA. 

).]-Iui  Indebted  toUr.  Sadler  for  bin 


inqniiiei  to  long  linoe  ai  December 

I  he  pteue  M«ept  my  beat  thanln,  m 

IV  beg  ■  litUa  nKminfomiation  from  him  f 


7111  he  ptiraie  M«ept  my  beat  thanln, 
—  beg  ■  litUa  nKminfomiation  from  I 
—The  Oeld,  aa  nen  with  a  power  of 


pair  (though  "Celeatial  Object*"  nvi, 
illy  One,  nmewbat  like  f3  Oygni  "V  aiwtth 
ma   H.p.  triple,  thown  In   taa  loUowlog 


July  to.  H. 

SUBPBOTBD      VABIABLB      STABS      II 

riBLD   WITH   B    464— STAB   SAOIII 

TT7DBB—  ir',      ir",     &0  ,      OBIODIS  —  61 

I.BONIB-B  I30-B  148-B  4S7-B  448- 

f  AND   iF>   OAKOBI-BTABB  IN  FIBU 

WITH  y  I.BOVI8-B  e07-AIiOOB. 

[34480.] -Iv  the  flrat   plaoe,   I   would    like  t 

be  allowed  to  correct  two  amall  miaprinta  whio 

have  crept  into  latter  S4390  (p.  364).     In  Hooni 

liar,  lines,  >'/J212,"  ahoald  be  "B  212  "  ;  and!: 

aiilh  par.,  third  line  from  end,  "  li  279"  ahonld  b 

"B27B." 

In  apeaking  of  Jhe  beantiful  nd  atar  B  464 
Birmingham  UTi,  "forma  preceding  angle  of  : 
beantltiil  briangle  oontaiuiog  peren  ^inopal  an^ 
aarenil  emaller  atara.''  When  obaerring  B  464  o: 
tbe  28th  Augaat  laat,  I  found  that  althouh  tb 
triangle  (fui  com poaed  of  aeTen  itara,  one  of  ther 
wai  maoh  fainter  than  the  leit.  Thia  itar  wa 
aitnated  in  the  aonth  faoe  of  the  triangle,  and  iatb 
next  wUifallemifif  B  464.  On  the  7th  November 
oonflrmea  my  preriona  obserration  of  thia  *tar,  am 
made  a  rough  aketoh  of  the  field.    On  the  Sth  ult 


60  Lttmii.  Mr.  Et^  ha*  dimwn  attention  to  (ha 
hctthat  theoolonr  ol  thiaatarianownomore  th*n 
yellawiah-whita.  I  bad  Intended  to  draw  attrnticn 
totbiifaet.     llie  f  ollowbig  are  my  obaar*atiiniof 

1S83,    Febnury  18      4  3     a   «   I'fl 
•       18S3,    Iby  2    ....      4  1    o  -  14 
Otcosrae,  tbeee  obaemtioni  are  pmotlea'ly  th« 
*ame,  the  d^srebee  being  dne  to  diff'niiies  iu  e*ti- 
mate  of  n,  which  headed  each  Mqoanoe. 

1883,  Hay    26,  4  4  <!  =  3  0 

1884,  Marob  17,  4-2  o   -  3  0 

IB8fi,  April    8,    —  Sbaw  colour. 

188.1,    May    7,    ~  Tellowiah. 

IBSi,   May    fl,  4  3   S  m  2'9 
1886,   June    4,    —  Yellowlah. 

Si  far  a*  the**  oh**TTationB  go,  they  ehow  that 
60  Leonia  haa  mt  flnotuatod  in  light,  tor  theriia- 
■  le  tn  diffai- 


I  aaw  tbe  field  again,  and  made  the followlnDTangl 
------h.    The  ataTearannmbeiedinordaTOt  nrigh* 

1  being  B  464  Itielt.  The)'  "'      "  ' 


right  to  form  part  of  the  n/.  taon,  and  7  Ii  not  ii 
tbU  triangle  at  all ;  9  ia  the  itar  refened  to  ibore 
It  waa  tonnd  to  be  mnch  fainter  than  any  of  thi 
other  itan  ;  In  fact,  tbe  "  triangle,"  the  flgnre  o: 
wbioh  wa*  obviona  when  tbe  field  wa*  locJrad  at 
waaonlf  madeap  of  aii  itan.  It  Binningbam  dii 
not,  which  1  do  not  Trry  well  (ee  bow  he  oonld 
reckon  8  aa  one  of  tbe  triangle  itaelf,  and  it  thi 
•erenth  atar  waa  9,  the  latter  mnat  be  Tariabte,  to: 
it  ia  in  no  aenaeone  of  the  "  prindpal  atan"  now 
The  (tar  numbered  G  may  abo  ha  Tarlable,  for  J 
notlea  that  In  tbe  aketch  made  on  Nor.  T  laat  I 
have  nnmbered  it  3.  Perhap*  aoma  of  thoae  whi 
have  made  obaervation*  upon  thii  exoeedingli 
beantitol  group  of  itar*  may  he  able  to  tarBlal 
turthtr  putioiUan.  The  wbol*  region  ia  wal 
worthy  ohaarratlon. 

Hr,  E«pb'll*tter  in"Oan"  tor  Jane  12  (24339 
p.  322)  ia  Tary  Intareating,  and  I  wonld  like  to  mahi 
one  or  two  remaiha  up^in  it.     Would  Mr.  Eapli 

ETB  aome  further  particalaia  retpecting  Hei*  12! 
inai,  and  the  aoBpeoted  oontanon  between  I 
and  another  atar  by  Eeia  and  Peiroe.  Objectim 
may,  1  think,  be  taken  to  an  expreanon  whiol 
appun  in  the  flnt  paragraph  of  Mr.  Eipin'i 
letter,  ai*amlns  it  not  to  be  a  mtaprint.  He  aaya 
"  which  ia  a  hr^ht  6  0"  The  expnaaion  "  a  brigh' 
6  magnitade"  1*  qnite  correct,  tor  th*  phraai 
"  a  mag."  Ia  neeawarily  indefinite  :  bnt  there  oai 
be  DO  iuch  thing  aa  a  "  bright  6  0,"  or  a  "taini 
60  "  either,  tor  *'6  0  "  ha*  an  exact  and  deSnlh 
ntaaning.  No  *tar  rated  "6  0"  oaQbeanppceedtf 
be  brjgbtar  or  fainlsr  than  another  rated  the  aama 
unlea*  the  aoalet  employed  In  tbe  two  eitimate*  b< 
different  Again,  a*  to  ir'  Orionia,  I  would  like  U 
know  how  H(.  Jaofcara  mide  hi*  obaerntlani,  thai 
he  can  giTa  them  wiUi  tnoh  predaion  to  the  leoont 
plaoe  M  daoimala.  It  wonld  ha  weU  it  obaerren 
would  oontent  themMlre*  with  slniig  the  magnl. 
tnda*  to  the  flnt  plaoe,  lor  whan  given  to  thi 
•Moud  plaoe  they  have  an  appearanoa  of  minnti 
accural^  which  It  only  muIeadiDg,  (or  *aol 
aMoraey  la  quite  unattainable.  I  have  only  got  i 
taw  olearvatton*  of  t*  OrionI* ;  bat  I  give  them 
and*udiob*eTvatlonaa(Ihaveof  tbeatan  r>,  w' 
In.,  Oiionli,  below.  I  may  hne  note,  what  ii 
Idapntaot  tn  tUi  connaatlon,  that  the  nomeratjou 
of  Um  (tan  lettaced  ir  iq  Orion  toUowed  in  Ki 
Bapfai'i  latter,  and  below,  ii  the  nomention  ii 
Pioatn:'*»AtlM." 


maTbetakena*4'3.  Tbia  ii,  prBotioally,  Argel* 
ander'*  magnitude.  Hei*.  however,  give*  fi  —  4. 
I  may  add,  moraover,  that  Mr.  QiRe,  m  tbe  L.  A.  8. 
Joitme/for  January  (p.  61),  oallait  "  light  yellow." 

B.  136.  I  obaemd  tbia  >tar  on  the  lOtb  of 
Febraary  laat,  and  noted  it  a*  "deep  red  oranoe." 

B.  148.  Thia  ia  a  very  fins  atar,  and  ia  beanti'nily 
aitoated.     I  hava  the  following  obaervationa  of  it: 

1884.  April  13:  Fine  orange. 

1886.  Fobman  9  :  Fiery  orange  ;  a  fine  tint.  ' 

B.  437.  Speaking  of  tbi-  aur,  Mr.  Eapin  *ayl : 
"The  atai  D.H.  24'3396'',  which  Biiminabam 
believe*  to  be  aame  aa  Scocbi'i  atar."  Idunot 
Bud  thi*  Identification  In  tbe  "  lied  Star  Cata- 
logae";  but  ae  "Birmingham"  in  the  "  magni- 
tade "  column  aoignB  a  mag.  from  "D.M.,"I  pre- 
rame  It  iji  the  mag.  ot  DM.  +  21  3396  he  ha*  there 
given?  If  en,  it  maj he  noted  that  it  i*  7'6,  thai 
agreeing  with  lb.  Etpm'i  7},  I  rappOM. 


& 


»•     » 

«.r 

ia 

••            M 

c  : 

'    »  1 

-  1 

Would  Hr.  Eapin  o 
litUamu)  whereby  B  4    .       , 

In  "  Ovxa  "  for  Jane  27,  1S84, 1  gave  lome  oD- 
nrvation*  and  partioalan  eoDoemmg  ^*  and  n* 
Daneri.  On  the  Tth  ot  April  laat  I  obeerrad  them 
igain.  A*  regard*  ^',  1  foand  the  oomponent*  to 
lie  piaoticallT  equal,  "it  any  difleranog^  B  tb« 
tiriglitac."  ConoanuDg  v'  I  noted,  "At  lea«t  oiw 
magnitade  between  the  oomponent*.  The  ooloar* 
lii&r."  Tlieee  ohairvation*  practtcally  agree  with 
thoee  I  gave  in  my  letter  lefarred  to  above.  They 
ire  both  baaatifnl  object*.  In  "  Oun"  tor  Augait 
IS,  1S84,  Mr.  Stanley  William*  give*  *ome  obmr- 
ratlon*  ot  hi*  own,  made  with  6jia.  Calver,  on 
laooaiy  3,  IBtl,  wbni  B  of  f '  Canori  WBi  f  ound  to  b« 

VI  brighter  than  A,  and  the  oomponeutiot  v' 

'and  to  differ  a -■■-•--  " «__,_ 

m  obeetvatloii*, 

brlghtne**  eiiating  among  tl 
._ma&il881a*it  iinow.  Both  _.  .  _  . 
interating,  and  worthy  of  farther  ohearvatlon. 
PramtheobtetvatianBnvenin  "  Celeatial  Objeoli," 
it  appear*  that  Btruvetoand  ■  diffsienoeol  O'Su 
1826  ;  bnt  that  Webb  found  them  "  much  lea*  un- 
uual  1B49,  nearly  equal  1866,"  In  the  iatotral 
Detween  1840  and  1866,  howaver,  Dembowakl 
lad,  In  1864,  rated  them  a*  equal.  Again,  w*  find 
liatwhilafnie71andia  1874  Doner  found  "-t-Ol 
Dag.  diffarenoe  "  ;  in  the  year  18T2  Wobh 
lound  "i  or  J  mag.  diffBreucs"  between  the 
lomponeat*,  with  hi*  9Jin.  rtfiector.  niera  I*, 
iberalote,  good  ground  tor  thinking  tbe  (tart  wbkh 
uminte  tm*  pair  to  be  variable  in  aome  way ;  but 
t  may  be  nole<l,  in  addition,  that  in  the  obifrvatlan* 
tiTta  la  "  Celeatial  Object*,"  there  la  no  wotd  ol 
i  (tte  rnoediM  (tar)  being  tbe  brighter.  The 
ihatnatliUM  nad  at  thon^  A  had  alway*  been 
band  lo  have  tbe  nperionty,  whereaa  B  oeitaiolj 
MMtD  ba  Oa  brighler  DOW. 
In  "Oon"  for  Aug.  1,  1884, 1  drew  attention 
o  tha  two  tmall  itai*  p.  in  field  with  7  Leonit.  I 
htn  Mid  that  I  had  tonnd  C  to  be  about  9  S  and 
>  Ibimt  lO-S,  and  that  on  Hai«h  31  Hr.Frankt 


_  Jott  17,   ISas. KKGIJaH  ICBOgAKIO  AND  WOBLP  OT  BCggWQg;   Nfc  1,0M.  4«1 

■XAKOTATIOH    OV    1CINBBAI,8    BBVOBB    THfl    BLOWPIPa.—tl.  I  dlMoraied  Ihii  tort  (tt  !■  laSA  itj  loiM  "  Ino- 

IT.  Vi^^tfiJS^dlr  brf«;  th.^>^«:  Powa«ed,    CI.)  Lorn-   proportton   of  «li<«.      No  SX^'iSiln?^^^  i  ^ST^*^™ "LiSJ^^'il 

(1.)  8«miSn.p™it  lUidiMOlTMl  ^.    No  b«Jli  ol           n^o^tj  to  try  &i>  mta»na  in  P  ^^^^  phofphono  uid  wUch  w<iM  the  Mm 

■ny  kind.                                                                                  moid.  eolonr. 

What  lUnonl  ii  Uiia  F  P.B.— I  f«el    tnaoh    indebted    to    "Bx-BUek- 

BOX  Ho,  ?•— CompMt,  white,  kmoiphoiu  fragmontt,  with  Titivoni  la*t» ;  Tirj  hud  (itael  of  ptolmfte  (mith  "  and  a  *'  Mineraloglit "  for  tbalr  MndnoM 

Mton  iti  lurlMe).  in  notiotDK  my  work   in   tiie    "  B.  H.";   bat  I 

I.  Powder  In  B  aoid.  (1.)  Sbong  yellow  p.o.  from  bottom  of    (I.)  Lun  proportion  of  ioda.    (2.)  An  ouinot  look  in  the  liit  of  minanli  yet  to  Me  if 

bead,  and  graen  p.o.  oompletelj  jMlowed.    {i.)  Ice-            alkaliiie  alnminoni  nlioata.  they  aie  right  or  wnmg,   becann  I  dunild  ttian 

like  BUM  dJMOlTins.  be  unable  to  help  eeeiDg  the  name*  of  the  raet ; 

H.   Added  CaO.    (1.)  Qieat  part  of  oobalt  borate  diuoWed    (1.)  At  leart  10  pa  oont.  wda.  but  I  ihall  be  able  to  aaeanaln  the  namM  attar 

to  pniple  nffnuon.  thii  lot,  when  I  hare  some  renurki  to  mak»  npon 

in.    AddedUme.    (I.)  Limeballa  deoompoeed;  at  firrt  with    (1.)  CouideTablepiopartioiiof  alunlnft.  theti lemaiki.                                 W.  A.  Bom. 

(mdy  pradpitate  ronnd  thein,  thwi  oonipletely,  to  

^mUk-White  enamel  bead. 

IT.  Original  powder  In  P««id.    (1.)  Tnuupaient  man  aftet    (1.]  Laig*  proportiDn  of  tiliea.  FTtATM. 

cRS^^^^^^^'S^iha  mineral  i.eTid«>tly  a  relatire  of  the  pr«»ding.)  lo^^"^'^^  ^IS^i^LSlZ  tt 

BoxNa.8.    (OnopeningthiiboiIoQDidieefnnn  the  iridoMent  pUyot  ooIounoDKimaniifaoeeof  carbon  are  depotited,  aod  bains  beateA  to  wblto- 

Oa  fngniMte,  that  the  mioerU  11  kbradorite,  and  aa  I  haTe  found  thU  out,  and  have  already  given  a  neu  m  borung  hydrogen,  onlt  light,    b  nppoct 

M«»wpipe»iialy«i.ofthatin"E.  M."-«>B"EaiyLeewwii,4e."-IpM»itby,  and  take  inrtoad,  a  unall  of  thie  theoiy  wa«  adduDod  the  faot  Hurt  gMM,  imJ 

piMaolamineralltioloMdin  paper  Id  the  bos,  of  whieh  eomeona  faadaent  meone  or  two  imalltng-  ai  hydrogen,  whou  flanMt  ue  InonaUe  of  depMt> 

Minb)  fleih-oolonrad,  c«nipaot,amorphoai,iolt.  mg  eolid  partule*.  ha«  bat  htBe  fimiino^  whM 

_     _                           >         f      r           r         I  hnmt '  uiii  it  wAi  ■I'ft  annud  tlut  tlMaQotiovm^ 

^   »>^toB«W.    a)Io.-ia.m.«notj»lnhle     (20    (I .) ,AlkJino   alunmwn.   rilioate    with  S™«l3^^ili^"eU  in^fKdJSSbS  flS^^ 

Teaown.e.  at  Birt,  but  grMo  p.o,  not  oompletoly           little  alkaU  and  m^h  ailica.    (2.)  ^^j  o„i,on  to  theJuMndeeoanoa  of  iriuoh  th« 

n.  Added  Cod.    (1.)  Cobalt  borate  belli  naiMlypiupIed.    (1.)  Llt^al^^"  Ir'i^'^iUe^i 


(1)  Cobalt  borate  balk  ««ro.Iy  ™pl«l.  Jl.l  Little  al^  ii^Si  ^l.T™'^  ^^^^""dTod?  u'<^  ^TSd 

(I)  Only  cnrd^  preojpitate  roiuid  W  QO  Notmochalmnina.    .    ^    „      .  the  Bime,  thongh  very  hot,  ii  of  feeble  loninadty : 

led  equal  parUtSCiO  and  original  powder.  (2)  Not  "ndi  aliunina;  bat  Rowing  ;,  ^y,  b,i„goni«  bint  m  chlorine  the  deMityof 

Dilky  and  opaqna  In  part  ;  bnt  thu  bvad  for  the  state  of  the  bead,  1  >hoolil  n,a  orodoot  of  oombnrtion  ii  18-26,  and  the  flaia*^ 

ua  a  traoe  of  P.  aad,  denTed  from  the  wire  in  it.  lay  about  IG  or  IS  per  oent.  tfaanirh  nroliablT  lover  in  tamDeratntB.  ii  mndk 

"•  '^TfiJ!^'^'  ""^  ,^  P°'?f  •"  '^I-  »*'i-  ,  '-'i  '^J  "J  ^l.^iJr^'.  *°"  i  ^'J  ^  Ifflr.'^oSf'of  S."  «o*tiEaiSS%LS  ta 

Sw^tniupuent  fra«nante,  lome   giring  off   faint  (try  littleof thliminenl, wtahingtc  jjiKmoe, that  of  pho«phomB  burning  in  owgm 

w    »^^5  "^"^i^t^-,  ^  ^  ^         „  ,  o  2^*^  ^'  "?  '^-  °}^IS^*'  ga.,oertinlydoeinotimt«in.olidpSieleiofi!5p 

T.  AddedP.aoidandf™di,boilea,&o.,powaM.    (1.)  Same  fOM    remain*  of  onguialpowdei  Ed,  for  photphorio  anhydride  iTTolatile  at  • 

ai  before;  no  belli.  made uito  parte,  initaad  of  a  frag  tem^huTfar^ow  that  of  th*  Oaoe:  and  Iha 


& 


ment  ii.i>.  tame  remarki  anDW  to  the  flf**^  of  aremio  buBklng 

(UOMtlrfaetoiy  [  bnt  think  I  can  gnen  the  mineral  from  theae  Martliwii,  and  iU  peenliar  fleih  oolanr.)  ^^  oxyaen  which  ii  mry  Inminooi,  althouih  kUA 

T   T^-i..     •    1.     ^j  ^*^^~^'^°?!l.^""''^''f?^;f?^=,'°"-  ,      ■  T    .     _....  partiol«iooutofthBqueetion.    Wothnewethat 

I.  Po#d«u»  B.  acid.    (I.)  Traniparent,  ledika  mail,  du-    (1)  Alkaline  alutunoui    eOioito    with  ;;Banh.velaminoq.fline.withoutioMpartid«, 

tSSifod  ■    '*■'  *^™°  P°'  ~"'P'''*^y  ""T^f"^''^^    (2.)  OwSpei  proridedthatthotaponrdeniityoftheprodneta 

IL  AdiS~5>o:    (1.)  Cobalt   borate   oompletely    but  not    [1)  ^«'iop«i^t-*lkali,  bnt  nndei  ~^' a^iiu  i^<  ^Sd  S'lWialf  ^S^cSl 

»t^dly  diwolTBd  to  porpleaoflneion;  not  to  ablue  20  per  cent.  Cp^bibly)  uJ.    We  hiTO  now  to  inquire  how  tUi 


IT.  Added  a  mixture  of  tqnal  parte  of  lime  and  original    (1.)  Coniiderable  proportion  of  alnmina.  o,di2iry  g»»  flamei     C<Xl-gai  ia  of  lowdenutT, 

WW   B.^'^Vi    '^^^'^"^"".''/.''■"'"^'^f''"?""'"^'   ^      „,^      -J      u,              ^-        .     -,■  generally  about  eight  or  ten,  and  thaaaawiimnai 

IT.  Powder  of  fnaed  fragment  [tnied  euiljr  with  atrong  red-    (1.)  Coniiderablo  proportion  of  ailioa.  ^^^^  lumiooui  t&m  wonld   ooneapond  to  thk 

dM  onjige  po.)  boiled  and  dried  In  phoephoborio           wiOiatraoe  (one  or  twoperoent.)  denai^  or  to  the  deniity  of  the  inoduati  of  oom- 

aMd;a.)aenutraniparentmaMwithonaoitwomInato           oflane;  noiron.manganeie,  &o.  buiUci.    We  know,  howeyer,  that  the  ignition  of 

oolOQtleia  ballL                                  gaieoai  hydrooarbom  hai  the  eflaot  of  oaniiDg  the 

What  Mineral  u  thIiF  Formation    of   oampounda    of   higher  uolaooUi 

-n.     HI     IK     nil.                       >             L             til  I.  weieht.    If  manh  gaa  be  heated,  part  of  it  la  oon- 

Box,  No.  10.— Qreeniih  gray,  oompaot,  amorphoui    aoftiih.  ..rkd  I'ntn  uwlvWii  ■  uid  indwd  Uia  n^dUa-hv 

ta^,  tat  green  po.n.ujMwwijJto<2)Buaty  yellow           ooniideraUe  alk^    by  which  irtm  the  pita^n,  to  theS^  oomplex  moleculea  oftfce 

luSiuion  oTer  whole  bead,  with  black  enamel  OTar            borate  balli  are  di«ilTod  to  bUoh  -_,Jrrl.  fc-rtrooarboni      In  aoMdinarT  bbi  aim*. 

wtaL    £8.)  With  much  frai^  B.  add  «.d  a  traoamo™           an«nd,  4a.    (3,1  Larp  proportion  ^^Z,tSS^tJt^,S^^I^tf^ 

f°J^'  ""W  ^^.  ^1^  ,**I^  inrroupdad  by           of  aon.   (4.)  livtter  a  Urge  proper-  oo„pi,jii,  ,hoaa  vaponn,  iitoniely  heated,  amlt 

yellow  anSouon.     (4.)  Veaioalatad,  noioe-likemaH           tioa   of   potaah    or   leu    of  aorue  u^i                           t~      >              J 

~fragmenti,bntoneortwolarBerbanvai«itbrown           itronger  alkali,  not  loda,  a  UtUe  ^^      ,^^             oonaidered    to    b«   merely 

fef"  ,'f^S.^  ?lP;S.'^t:!t ?^5"^- ,^.u  ...  _„..  ..  .._  aar^.  in  reality  alway.  oontain,  hjdrogen,  rtS 


]S:  liui        >        ,.  (  ^•"Ban*"-  oarbon,  in  reality  alwayi  oontaina  hjdrogm,  a 

laUtUeanffa-     (1.)  Cumot  bo  potoih,  yet  moat  be  oon-  o„„ot  be  remold  by  mere  ignition,  but  only 

aoQ,  ana  tnat  pink,  not  purple.                                               att^h^  ^  bTgot  ridofby  beatig  to  wSeneailnaatrimof 

m.  Added  lime.    (1.)  Lime  balla  not  deoompoaed,  tat  t«k«    (1.)  Either  no  alumina  preient  or  the  ?;  S  mnl™n^  wtKaht.  whic/iiformad   ia^ 

'^,J^2^^*IV*Sr^*^°^^P^^f}^:i:           -Ik^murtbeLithia, probably tath,  ^Ty  ^  ig^o^rof  <S^g^/Sd^hich,  « 

oddon  borate.    Almoat  tmpoaaible  to  Tanoulato  the  ™'„  J,  U.,  fl«S,_  ,„iu  lightf^it  may  be  aabad 

IV.  S^teg^fragment  Wore   th.  pyrooon.   potaL    (M    (1.)  A  littl.  ^  and  mo™  Uthla,  but  ^SSS' ^^""^^".f  JSSrtu."  ^^'^ 

ToUowp.o.  tat  i&eakaofdeepred;  mmerwliftbo           atiU  not  much  ol  the  latter.  ™utiliie  twioe.    The  tei  in  the  hydxanliomain  of 

iridl^a  pyrologioal  oandle  (!)  ii  tonohad  with  the  ^  gaiworki  haa  bean  dirtilied  theii,  but  it  cannot 

T.  Bo^^dar    of  tte   fn»d    frjgm«m  dried,  and    (1.)  The    whol.    minerU    iro»..    with  X?  ^I^a^ 'e:^"»^   ^  ilS^"^^^ 

treated   >n    heah    B    acid    bead.      (1.)    The    whole           (probabl);)     large     proportioo    of  „, ,  gjl^^  „„.- be  cited  the  traniparenoy  of  the 

powder,  black  opaque  balla  with  abeaki  of  cohering           ^oiphcmo  acid ;  a  little  hthia,  and  ^     »     ^  uewapipar  can  saaUy  be  Aad  through  4 

maino  matter ;  forming  aftetwarda  a  peonhar  opal           traoei  of  >oda  and  manganeia.  g,,  g,^,,  whiX  woold  Bouxjely  be  poaiible  wera 

VI.  l!^  p;rii  of  boiled  powder  and  Umo  add«l  to  V.    (l.)  Not  much  information  from  thi.  re-  °,'S^K.rSS^"l'^i^nttp"r''oft2; 

(1)  A  large,  black,  opaque,  i^glomeratad  ball,  like           action,  except  the  probable  preaanoe  ^^^       ^^    „^  jbe  hotter  a  flamathe  greater  to 

that  afFarded  by  Gayolmits  to  B  aoid.                                          of  magueaia.  [tn  luminoaitT- bntmarelemiwratureinthaabaanM 

VU.  Added  powderof  V.tofre^B*ddbeadeontainInga    (l.)  Iron  protoxide  with  a  little  mag-  ^V i«.^ ««™  U  S^taSI'^nT^^™?^ 

lusa  calcium  borate  ball.     (1)    Tnniparent  green           neaia.  table  that  eKh  deniity  haa  a  oertaia  temperatnn 

ball,  opaqna  while  hot.  j     vj^  u  baoomfi  luminom      The  lolar  promlo- 

Vin.  Added  PotaMinm  pyrotungitate  (!)    (b)  in  eicen  to    (1.)  Large    proportion   of    phoiphorio  [.t  ,^tm\y  of   hydrogen,  and  are  Terr 

bead  I.,  B.B.    (1.)  A  deep  turquoiia-blue,  opaqna           aojd.  Inmiooua;  bnt  then  their  temperatore  iienormona, 

baadonooohDg.                   ^,,              .....      .        ,,  and  far  exoeodi  any  Bmhb  we  can  obtain.    It  air 

It  11  pret^pUin  now  what  thli  mineral  ii.  beadmitted  to  the  gaa  flame,  ai  in  the  BaoMn- 

JW«i.-«.  ITila  lalt  (an  inTalnafab  nagnt  for  I  It,  the  anppoMid  phoaphato  ia  flnt  thoroughly  dia-  J,"^"!  ^^,  w^°hv'£i''^M  "^otl^ 

^.ffBgWJMrt^yM  *«»Hy>»«"  >««»-\  I  !»■*"■■?  gwW^^fa  tt^    n^d  wth^thu  .,,„^„    s„*„„t«.on,hto^.rim-«d«.nt 

=^tta  iHBt  dapw,  It  will  turn  a 
■JmuMaBaoQUng;  ifwy 

<  Hm.  Nawoartb-anrTy». 


SNftLIBH  HBOHAZaO  AlfD  WOBLD  OF  80IINCB :  No.  1.080. 


TmT  17,  IW. 


Z.XBT  OF  TBAnra  WITH  A  ■FBBS  OV 
TAXaV    VBOX    JTJI.T,    168S, 
OOXPAHIBS. 


>to  Itmka  k  aMntUlr  wtooalia  mdw  OmK- 


D.  A.  P. 


Ttocn  Ihli  lirt  it  will  be  M«n  that  tba  Q.N.B.  i>  working   (he    bnke   in  mctul  miming,  ono  U 

twbithBfutcitliiuia  the  Uogdom.    Ithuftbo  nhulDg    brake    when     required     tor    ehnntfii 

tb  Icogeit  nowiUioiitjrtoppaBg.    I  hope  «s  ihall  porpoMi.    Thto  Utter  i«  done  bf  m«uu  of  a  mum 

""""'"""'  ■  te*Br  on  eaoh  carriage.     If,  howerar,  thii  lever 

aeddeutallj  left  (Mtened,  and  the  brake  oS,  tt 

driTeroaa  releaM  it  from  (he  engine,  and  thni  woi 

aSAVITT    B&AXI.  the  brake  ai  nioal. 

[24*8S.]-I  SEMD  a  ihoit  dtntiption  of  grarit;       '"f  t^B  ?". ^"^  "T^'^S^**,  '^^  ''^ 

brake  flettu  21468).     I  do  not  know,  howenr  innui^S.  there  ii  the  ninal  length  of  pipe  tram  ei 

_.-.i_..,-. iT»nw.yatp«»ent.    Thi  to  tndpt  carriage,  &o.,«i.  common \oallmten 

•imide.'aiid  °'  wnbnnoni  brake*.    Fnmaiilj  thit  hut  be  nw 

nhedto  the  *"  «he  ordinary  waj  to  maintain  a  Tacnom  by  "••■ 

»»«  cylinder  in  ™  *"  Bjeotor  on  the  engine.    WhOa  the  Taonnm 

.--, Seigbiig  about  1601b.' or  S^'f?"?   .?"    ^""^    "J?,,*^'   ,?1'    '^ 

«,.»T«qoiied,i«  freetomoTo;  theeroM  hewlof  i'^'^S*...*'^    ""    P"?^?,.. 'f^ !    *'" 

nun,  ooiieotad  with  and  aotlng  thronnh  leran,  dertrcyed  they   are  ajiplied  wUh  lidl  foroe. 

aetoato  the  brake  btocki.     The  rant,  when  in  iti  noanm  of  8m.  ii  raffisunt  to  keep  the  brakai  ol 


1  any  railway  at  pnwent. 

JD  of  Ihii  brake  are  eimpli 

the  Mfti  few.     There  ia  centrally  attached  t    . 

mnderhody  of  each  oaniage  a  vertioal  cylinder,  in 

-"*a^oii    -'  -  -^  '-■'--    -     * 


A  Bpeeial    driver*!  Talve    fixed  o 


■titiitee  the  great  diSsrenoe  between  this  and  other       Similar]*,  aompreand  air  can  be  ued  ;  tl 


benitpnn 
cqa^M  to 


good  workiDg  order. 
D  made  ia  tibee  different  wayi 
for  reltaMiBg   the    bnkei,  two    foi 


HBW  TXAUIB,  *o. 
rM*89.]-Ma.  I.*,WBJWa«  (latter  SMM)  ii  niy 
Ida  of  (he  mark  when  ha  eayt:  "I  thmk  at 
reaant  the  L.  and  H.W.  are  nnniog  the  hrtert." 
hedlrtanee  from  Wfllaadao  to  Bngby  ia  77]  wtlu, 
it  78  milee,  and  aooaeqnenlly  the  ipead  of  the  im 
rferred  to  ii  below  &3  mile*  per  hour. 
The  following  are  the  only  nmi  in  Eogbudale 
■eedofSSmOeeandorer.  It  wlU  ba  ac«i  that  llw 
.N.  ran  S6fi  train-mile*  daily  at  thie  ^aed,  and 


«Q.W 

2311. 

1 

Fr«m 

To 

i 

M 

.G.N.'Grantham.. 
,  Q.N.  .IHontlngdon 
,a.W.  JPaddington 
,Q.N.  .jQranlham.. 

King'*  Croa* 

77 

1.58ISSM 

i-s  an 

I.27'SS.ffl 
0.33'51.1» 

No.  1  _ 

.ITp-tn.;  No.  2,  ____     .     .  .        . 

idooe  three  Hme*  (twice  down  and  onoe  ug) ;  — 
To.  4,  three  time*,  all  ap. 

The  number  of  train  mile*  at  62  mflee  per  bm 
ndnpward*  are;-a.N..  686}  milaa;  G.W,  )» 
liletl  L  and  N.W.,  77i  milea  (the  rnn  tafem* 
D^Hr.  Lawranoa).  None  of  the  other  ooDwua 
■adk  S2  per  honr.  The  beat  <n  the  MB.  ■ 
bont  611. 

Ooncatnlng  No.  2  ran  abora,  it  ihcndd  be  nolieid 
hat  the  time*  giran  in  the  table*  at  Tinabary  Fnk 
ja  the  departure  time*,  and  that  two  minnlai  in 
ilowed  UMie. 


1  from  ^woaiitle  to 


ngbtnft* 


[hedfilanoa  ia  124imae*;  and  jndpngbeafta 
ime  allowad,  I  ihonld  fancy  that  a  atop  la  ■•<■ 
n  the  way>  ihoogh  poadbly  not  lor  tlwbanaAttf 
hepuUIo. 

It  Mr.  Lawnnoe  would  make  k  few  Joamaia 
■etwaen  Elaa'*-cra**  and  acanthkoi,  ha  wcmU 
oon  And  an  axplaoation  for  tba  hitlans  of  m 
irrinl  time  to  laeh  a  niee^.  Tlia  driiec  wqQ 
[eta  two  or  thtaa  milaa  In  hand,  and  than  nua  Ife* 
aat  few  mOta  eaay. 

Undoubtedly,  onta  laaently,  eertiin  aDrinea  oa 
ha  L.  and  K.W.  did  ran  to  Crewe  and  back  is 
he  uune  day,  though  whethai  thia  i*  atill  the  b>m 
[  oasnot  aay.  O.  t. 

TBB  AoamniT  at  kiho's  osou. 

[24490.]— Wm,  Mr.  Stretton  gire  null  peitia- 
lanaa  are  aTallaUa  of  the  ■onident  whiid)  ooeama 
It  Klng'e-oroa*  tba  other  day,  when  twotoa* 
triad  to  tnn  up  to  Oia  King'a  Croaa  (andargrooad) 
ipplattcrmattheiamatuier  I  nnderatand  ttat 
tXlnatNonbemBooda  ran  into  a  Midland  paa- 
•anger,  both  angin**  (tortonatdy)  meeting  w  — 
the  line*  ooDTerge.    Itlia^that  the  ngoal*' 

■    -"-a  both  1--'-    •--  -"  "■-'  = *- 

nabody  I 
__     _)rboU!U      . 
difflenlty  in  (0  arrangliiig  tba  laTera  that  il 

beimpoaaiUe  fci    ""   " ' '""' 

pot  one  mgnal " 


anT  aarion*  injory  to 
obligiDgl; ---i— 

loaoThi 


r  to  paMmnra,  the  two  eng«« 
ttogt^har*;;  befon  (p.  386.  S«. 
fanltwaaltr  Hun.  Dor. 


may  be  made  np  In  Hie  middle  or  any  part  ot  trmi 
on  other  linaa  whieh  may  ha  fitted  with  aith 
ayitenu  a*  now  in  naa,  and  the  brake  will  wo: 
equally  w«U,  wU^  u  an  Viwmbwi  aA^aohiv- 


OOLUBBT    XXPLOStOBB. 

[2M01.1-GO1..  J.  D.  8uKBBtvi.SK,  in  Mtw 
2144T,  haa  brongfat  thia  nibiect  tonrard  with  a 
nmady  which  miut  oonTinge  the  ownera  of  oolliaie* 
that  it  ought  to  be  adopted.  About  12  yean  ago  I 
had  the  twin  Idaa :  1,  to  force  tba  ga*  buk,  or,  >t 
least,  to  prerent  it  from  eeoaping  into  the  miiw*; 
and,  2,  to  nek  a  fire  out  of  a  room  or  boDa^  or  to, 
atlaaat,  pre*entitfrom*pnading.  Tbefinttdaa, 
which  Col.  Shakeapaara  ha*  eo  ably  teoo^  tat- 
ward,  I  did  not  dare  to  publiih,  bacaoaa  my  lCDOW> 
ledge  of  minea  ii  to  amall  that  I  oould  not  aa* 
whether  itwere  po^fala  to  eany  it  into  pnitic*. 
The  eeeond  idea,  to  rack  ont  a  Are,  waa  BBhmittta 
b*  me  to  tba  Sooie^  o(  Alt*  about  tan  yean  e^  <■ 
the  occaaion  of  that  aodety  ojletilg  *  priM  (Or  O* 
beat  meaoa of <stIngai*biDg ftna.  noideaoff» 
ranting  the  gaa  eacapbg  into  tba  mlaa*  wa*  bae^^ 
int  In  "  Ourt "  about  dght  yauuwm,  I  tUnh ;  Ml 
lnTc  forgotten  the  nam*  of  ft*  wOttt  of  Ihal  1^ 


Joi-T  17,  18M. 


ENQUBH  MlCIHAinO  AND  WOBLD  OT  SCONOBt  N«.  1,060. 


V^ 


o 


pMOS.]— Ai  I  hkia  paid  khsb  ftttaotlon  to  lliit 
dnriog  tha  Iwt  f«r  run,  I  ihall  b*  gUd  to  ba 
•Dowad  to  aspkin  tlw  ijitomlliKTaKdo^btd.  Tig. 


T 


/.■-/.■■ 


:a_ 


^a" 


ff^ 


\r 


<^ 


^^^^ 


prerioiul;  liean  ncomnModad  in  ths  ''" 
Fi>.  3  will  nqoin  man  upUoalian. 
grmdlDK  gmDn,  mnd  Kme  aara  ii  adiii 
•etting  It  out.  Oat  ■  Iurb  ibMt  of  n 
whidi  make  »  Mmidtcte  the  exMt  die  of  lu 
grliiditoiM  ;  draw  %  line  thrangh  tha  eeoti 
Sit  with  0  for  HTO,  tb«a  nt  oat  r,  6°,  Tr, 
2\-  ud  2»r  ahora  Mto.  and  6°,  l(r,  ii 
12'  below  it,  diBw  In  Unai  a*  dotted 
3.  The  paiallal  Unat  will  j*f  tha  height  i 
the  tool  (honld  ba  ground  U  It  i*  held  in  om 
Hajdon'i  antter-hui  propalj  made.  A, 
ihow*  the  nnga  I  nn.  It  i  made  ot  hra 
diawlog  will  explain  ItMU ;  bot  whsD  in 
and  B  mnat  lait  on  toma  part  of  the  gt\ 
tnme  m  aa  t«  bring  the  line  marked  "12i 
ezaotlj  up  t»  tha  oenlra  ot  the  atone.  Sap 
otdluaiT  tool  lot  wrought  iion  i*  wanted,  p 
gauge  In  poaition  aa  ihown  io  Fig.  I ; 
ontter  bar  on  tha  hoanl  on  tha  top  of  tl 
taiae  It  np  outil  tha  point  of  the  tool  laaoh 

ri  of  Z,  the  top  of  whioh  glrai  G°  and  the 
for  raliat ;  ramoie  the  gaoge  and  adn 
tool,  but  at  an  asgia,  nina  one  of  ita  lowi 
bring  tha  end  of  uie  holder  loond  60*.  ai 
anotoar  ol  the  lower  •idee.  Ton  ihonld  th 
a  plan  angle  of  ISC.  Ba*ena  the  tool  in  iti 
lUM  tha^oiat  untfl  the  point  of  tha  tool  e 
to  the  gaoge  mark  "  120  iron,"  grind  (whal 
the  top  face  ol  tha  tool)  at  thi>  hajght : ' 
than  hare  a  flnt-«laaa  tool  for  Iron  with 
edgai  ot  60-it  the  ume  t«oI  had  bean  gi 
"  ISO  (teel "  the  cutting  edge  wonU  have 
if  at  ■■  120  bnia,"  it  wouU  hara  baan  SI 
holdi  good  with  any  otfaar  plan  angle  U  gi 
at  ita  proper  mark  on  tha  gaoge,  that  ]»,  ai 
anitle  of  90*,  mnat  be  eroond  at  the  90  mari 
Now  that  "  O.  J.  L. "  i*  giring  na  toma 
on  Mr.  Ha}don'i  doable-adga  ^atem,  let  m 
all  amateiu  tninaia  in  metal  to  aloaaly  fo 
initraotiona.  and  make  np  thdr  minda  to  tho 
maater  it.  Foi  nTnlf  1  oan  aa;  I  never  g 
'-"--    -litfaont  feeling   -    -' — ' —   -— 


[24463.]— I  notoax  drawinga  o(  two  onttan 
which  I  have  ad<n)ted  after  many  biala.  Thaj  an 
np  totha  work  ot  a  Sin.  amatau'a  toot-Uthe,  and 
their  BimpUd^  ot  oonatraotion  hdnga  ttam  witUn 
the  mf  ani  and  tooli  of  almoat  all  amateoia. 

No.  1  hai  a  bar  of  ^in.  b;  ^io.  ataal,  with  a  (Ida ' 
olamp  ot  Ain-  hy  },  gripping  tha  outtar  by  a  tin. 

No.  ahaaabaiottwo  pieoai,  end  |ln.  bj  tin.  la 
>iie.  Both  held  a  round,  ■quaie,  or  triangnUr  (teal 
Stobb'a  wire  onttar  in  grooTsa,  whioh  are  roughened 
or  toothed  bj  mnning  a  tap  through  fiiem.  Th*  • 
■teeloatterUii  wall  to  Mughanalao;  thlanM^ba 
dona  by  Indenting  ita  aidea  with  a  ocdd  oUial  bafoiw 
tampering  or  hardening.  It  la  not  naniiaaty  to 
harden  or  tamper  the  0Qttar.4ap  Itaalf .  llieae  Mw 
are  aa  large  aa  will  oonvenianti  j  go  Into  tha  tool 
put  of —  * ' —  ''""   ' — *  '"*' —  " 


a  American  Sin.  foot-li 


tban  1 


DKAD-OBITTBX  LATHXB. 

[244H.1-Y0U  hare,  inU*tFridar*atiamb«c,aa 
angraTiogof  Ur.  Hampaon'adaadoentta  for  lathee. 
Hi.  Hampaon'a  ioTention  la  SO  yoera  old,  for  In 


wl£^ 

1  worUns  anr  oar  at  Tiotum 

moal  JaokaMUi  (Machine  Hand). 

AUTOXATZO  XIISIOALnmBUXSHTS. 
(2449S.1-IT  i«  aorpridng  that  "A.  S.  L." 
(p.  412)  ahoidd  paciiit  In  hit  aonttadlotioiiB,  wbM 
ha  ooald  BO  aauy  aattia  tha  mattat  Vr  examining  aa 
"-  -'  "laof  thatDnakihape.asdibr.niei- 


theH 


gratitude  to  Mr.  Hajaoa,  and  it  waa  wi  I  gaTo  ehaptar  and  lene  for  mr  rtatam 

aoTTow  I  heard  ot  hia  teriona  Ulneaa.    F<  p.  fiST,  ToL  xXZIX ,  and  on  p.  AO,  muu 

I  had  been  attempting  alide-reat  praotioa  i  wrote  "aaioonaa  the  original  inventoc in. 


I  had  been  attempting  alide-reat  praotioa 
with  a  imall  bench  lathe  on  triangular  bar. 
no  back  gear,  and  the  iloweat  ipeed  la 
mandrel  to  one  of  oiank.  Hj  toola  won 
rather  than  «at  olt  a  little  metal.  At 
attaption  waa  oallad  to  Hr.  Haydon'i  donhl 
toola  and ootter-bat,  aadlgotaiat.  Tha. 
not  ent,  and  to  I  packed  tham  oS  diteo 
Haidon,  only  athing  if  tha  fanlt  wai  mil 
toola.  Bat  he  went  larther  than  thia,  ■ 
•BToal  Ions  lettata,  made  me  maater 
pilnoiplaa  of  the  donble-edge  toola,  and 
how  to  grind.  Abmit  a  year  after  thia  ha  | 
•eventl  ueata  of  drawinga  that  ha  had  gc 
iUoitiata  the  whole  prioaipie.  lliaae  w 
tended  IM  a  book  he  had  in  hand,  bal 
tuwtelj  I  (eat  nnHnlahed.  Tbjt  reenlt 
lnitr*e&»fa,JrilhthaaamalathaIhaTa  tli 
imnomdkatftbauatdfrcMatin.  hai  td 
oMtrfpaiaatoaL    I  •»?«««•»  tool  t 

actSBl,  !•■  Aat  »■        -a      A.ri4bnd 


1  ii  uaf^r  a  akatdi  of  a  2ft.  grlndatana  wtt : 
hoW;  ng.  3  ihowa  how  the  hoU  b  ami^ 
Tfck  I  aad  nMh  bettw  than  hhxAi,  whlah  ka** 


^_    toL,  I 

Ighial  inTantoc  in  Ameiln 

diaoorarad  that  ha  oonld  do  bMter  wifiumt  leni^ 
Hi.  M.  3.  Uatthewi  alao  fonnd  that  hIa  natnit  waa 
II  n  I  til  in  w.  and  eommauaed  the  manidaetnn  ot 
OTgolnettaa  without  leTan."  Orgninattea  and 
organattea  are  piactlaally  identioal  ;  tliey  an  M 
iilm  aa  two  paaa  in  their  oonititutlDn.  With  ratar- 
enoe  to  "  A.  S.  Ii.'i "  atatement,  I  find  on  Inqoirf 
that  a  gentleman  haiing  thoaa  Jnlliait  did  leoMTeft 
rongh  uetoh  ot  the  IsTsr  action  orsanette,  lint  tint 
waa  taken  from,  I  belioTa,  the  oo^  Inahrnment  ol 
the  kind  that  reached  thia  country.  CertainlT  not 
more  than  thne  OTer  came  otot,  lor  Uie  iuTantar 
aoon  fonnd  that  larera  were  not  only  tronbleaoma^ 
but  ooatly.  01  oanrw,  a*  the  orgnlnatte  waa  a 
coloorable  imitatiou  of  the  organetta,  that  too  had 
ieren  at  flnt,  and  wai  illaitrated  in  No.  733. 
Tour  oomepondent  apparently  torgeti  that  tha 
&VOUIE  UscoAKio  goei  into  all  aorta  ot  plaoee  In 
the  habttaUe  globe,  and  that  it  ia  jut  poiaihla  it 
maygatinto^e  hwada  of  people  who  know  tnon 
abottt  thia  matter  tban  he  thinki  for.  At  aay 
-to,  I  dU  not  wiilein  ToL  XXXIX  ,  nor  reaantly, 
«•  •kepoipaeeat  atmbadieliBg  "  A.  B.  L.,"  tor  I 
»  «iA  to  d»  to  watfe  ink  on  that  objaot : 
>Im*«^Mm  *  bomUa  member  of  tha 


"S^eSi'tl^'^Sw 


SNOUBH  BCEOHAZaO  UXD  WOULD  Or  8OIBKCB1  M».  1,0 


JraT  17,  1U5. 


CoxFixiBcnr  or  Tuns  at  Lmarooi.  un>  Flebtwckid,  fob  t 


1  HONTS  or  JnvB,  ISSe. 


"  hu  nlled,  tsIuTod  to  tks  origiiial 
.  m  flntmade;  bat  ftWM  gertainl;  uM 
mwlo  on  •  eonunardtl  tralo  with  Istsii.  Tha  du> 
eaTairthBtputontedp«pMdid"uw«U"  (I  un 
Bot  ■Mas  lo  ugae  tlut  point  again),  woo  tattlaa 
thawnn,  and  ■•  tba  oigDinatta  waa  nmiilT  a  oopy 
of  tha  tnanstta,  otoonna  It*  lawn  waraabolUisd 

too.    lf''X8.L."lw 

trbd1»af0Mtbair.8.C< 


..  liatthewi,  and  Othen)  ha  would  I^tb  india- 
pntabla  oTldaiice  of  the  truth  of  the  ttatemaoti 
made.  Qray'*  Inn. 

OOHPABISONfl  07  TISBS  AT  LITXS- 
POOZ.  ASD  7LBBTW00D. 

[24496.1— Tmi  nanlti  ohtained  for  the  month  of 
Jnna  >t  Fleatwood  hsTs  beao  tceted  with  thoae 
obtained  at  tha  aeU'regiitetiDg  Ude-nnm  on 
Helbre  Iiland,  the  datnm-line  of  whwh  oiffan 
nanallT  bj-  a  foot  ftocn  that  plaoad  od  Oeoige'a 
Flw,  tha  teaaon  being  that  tha  ttdea  waallj  rin  a 
foot  higher  at  the  latter  itation  than  at  the  format 
In  eonaeqnane*  of  the  dtoation  being  leaa  expoaed. 
"Bm  we^er  oondltiona  have  bean  ^*tj  TariaUa, 
and  tha  barometai  baa  made  large  oacJIlatloiu.  In 
Mnaeqnanee  of  thi*  the  nirtaae  of  the  ocean  hai 
baaolar  from  leiel,  and  the  diffarenee  Iiaibean 
aotieeaUe  a*en  at  place*  not  lemota  from  each 
otbar.  Simnitaiiaaiia  obaamtioD*  of  tliii  kind, 
though  dlfionlt  to  be  made,  ihow  bow  aaioeptible 
the  SBiifaoa  of  the  lea  i*  to  *1ight  change*  of 
btimaelzb  muaze,  §o  that,  ddI***  the  range  of 
Uda  It  Mn^tertble,  It  la  gUnptv  Impoiaible  to 
""^'"-ttttatOaeUotit   At  Lireipool  and  Fleet- 


wood thi*  i*  aeocmpUihed  without  mooh  difflonlly, 
a*  no  otbd  porta  ba.ve  a  mora  adTaDtagacna  range 
of  tide,  and  the  height  of  water  to  be  expected 
over  the  dock  lill  can  alone  decide  tha  qnaitlon 
whether  at  an;  partiaolu  date  a  ihip  ii  to  reach 
her  berth. 

Jftmea  Faftraon,  HA.,  P.B.A.8. 
Fleetwood,  Jnlr  Sth. 

WATBK  AITAI.'Z'BIB  — KAnUBAaiTTBB 
OV  ALUKUriW— WIZ.LS8DBN  O&H- 
TAS-PYBOtOaT  — KINBBAL 
SFBINOB  NBAB   liOBtBON. 

I24te7.i— "ClKBnun,"lD  qnatT  86993,  iu 
"Wal«rADaljui<,QiialiUtiTe),''  aakifor'-aai 

procna  whereby  a  NUDple  of  water  can  be  t 

qnalitativelv  for  eewage  oontamination  and  other 
imporltle*."    Unfortonately,   no  thorooglT  aatia- 


Unfortuiatel;, 

daviaed.  Bendei,  it  ii  onlj  by  a  qoantit^Ta  appli- 
cation of  a  number  of  teat*  and  a  oarefol  interpreta- 
tion of  their  indication  that  a  teUable  diagnonafor 
■ewage  oan  be  tSeoted.  For  initanoe,  is  pore 
Inlatid  water*,  not  in  the  -ridni^  of  salt  beda,  only 
Ter^  trifling  ^oportico*  of  codiqoii  salt  (chloride  of 
■odiom)  are  tobelonnd,  two  grain!  per  gallon  of 
tba  water  being  about  the  maximom.  Bat  if  a 
well  water  be  cootaminatad  with  urine  or  omilar 
impnritj,  the  proportion  of  nit  in  the  water  will  be 
oonaideTably  Inoreaied,  and  may  liae  to  80  or  even  SO 
graina  pet  gallon.  In  the  taae  of  ordlnaiT  town 
•ewage,  tha  pnpoitiaD  of  lalt  i*  n*nallf  abont  IG 
to  IB  grmina  p*i  giUcm.    lilow  i!l  ia  dni  tttaii  \(i 


detM)t  thapcatano*  of  aattpRTNa  nolUBg,  tatif  Oa 
"—  ■■-  -mib^ in  aseaM  o*  two  gnfaant 

rihotJdbakKtodoawWmatMoa. 

alone,  howa*ar,  tha  jnaaaaa  «(  m  nawail 
pnporUoa  of  oonunoo  alt  &  nanallr  iaMHA 


it  origin.    U,'  bowmv,  'the  pn^crtiw  i 
n  talUo  tha  nnpollnted  well*  <rf  a  diataM  ta 


partaotlT   well   1 ,  -    , -^^ 

hOTBaaa  OB  flia  Bomal  pcopoitioa  wfll  affocdairag 
erldaoea  of  eontamlnatiiw.  Amin,  fr«h  araw 
ooatain*  a  notable  proportimt  m  ammnma,  ^Ua 
maj  be  mdilr  MOOgUwd  by  "Naaala'a  tMl": 
bat  flltntlMt  thmn^  a  nrf  taw  feat  of  w« 
aerated  and  pomna  aoil  will  aoJBoa  to  ilMtinj  Ba 
whole  o(  thaammaolaandoxidiieitlonibitMa^ 
nitratia,  thoogh  the  watar  ia  pmbahlT  UtUelM 
daogsTOOi  than  at  flnt.  Haaoo  to  IgDon  0* 
•Tidraoa  aAoided  b;  the  ptaaanea  of  ahnotMl 
proportloni  of  nibitea  and  nibatea  Im  a  wattr  ii 
Bxtremalr  ihorlBglitad.  One  of  tha  "iJ«|l* 
teiti  "  which  i*  repeatedly  teoommendad  k  I* 
"add  a  few  drone  of  a  xdation  of  ponnangaD  ' 
potaatiam  to  a  gla**ot  tb*  watar,  abd  B<rta  wi 
the  violet  ooloar  of  thereagent  ia derinrad." 


nothing  ia  naoally  aaid  aa  to  tba  atnogttol  tt* 
pannauganata  aclation,  the  axaot  nombar  of  tew 
to  be  nied,  or  the  quantity  of  watar  to  ba  amplajA 
and  nnleea  Iheae  condition*  an  priadribej  W 
adh*Ndto,thet*Btha*nopraotia^nlM.  BaMa, 
a  water  from  a  tballow  well  may  haTe  had  ib 
lawage  mattat  birlj  well  oxidiaad  and  deitrajtl 
daring  dry  weather,  bat  when  a  epcll  of  — ~  "*~~ 


chasged  materially  lot 
of  watarcan be  BUettai 
oeia  baled  ou  the  addition  of  i 

kaown    atretigth    ontil  a  pi 

obtained.  Detail*  of  the  method 
almoat  all  book*  treating  of  qiuuititatiTa  anahm. 
Ohntob'*  "Laboratory  Qoide,^'  pulili*hed  by  Va 
Yooat,  i*  the  one  J  >hon]d  recommend  tha  qelcM 
to  obtain. 

The  mefikod  deaoribed  1^  "  P.  E.  W.,"aBp.lU, 
in  reply  to  qaety  66949,  i*  not  a  proc***tett* 
'•  ll^afaotara  of  Ahunimnm,"  and  webalar'i  »• 
oallad  "  Impronmeata  "  do  not  appraeiafalyafMl 
Uia  prioe  of  the  metal.  They  aimpl^  refer  t*  fb 
peparatiai  of  alamina,  and  the  probleai  «t  lada^ 

rhoe  It  waa. 


"WOlatdcm  Oanni 


(qaary  569S9, 


^ 


•OlatioD  of  onda  of  o^^pat  (and  aine)  in _ 

Thi*  Uqold  ha*  tha  property  of  di**olnng  eaOalM, 
depoaiiing  It  egaio  on  expotore  to  tha  air.  n* 
exterior  of  each  fibta  become*  agglatinated  a«d  ■ 
rendered  oompletely  waterproof  and  iocapahl*  li 
totting.  Paper  of  ill  kind*  can  be  aimilatlj  pe- 
pured.  By  pauing  aenral  aheet*  together  tbnMgk 
tha  onpiie  aolatiim,  and  then  between  roller*,  tkty 
become  Brmly  onited,  and  aheet*  of  «aT  thickBai 
and  aa  hard  a*  teak  oan  beobtaiiked  in  thi*  in*aatr. 
Tha  Willeaden  fabric  appear*  eemnally  anitabla  for 
eonatrnotlDg  light  baildioB*,  tftita,  oanoaa,  tc,  ui 
U  abo  of  •srriee  for  foreign  letter-paper  ud 
rai*elop«*  and  probably  for  wmpping  goodi.  U 
baa  mora  or  lee*  of  a  gnenlah  oolomr  owing  to  Ik* 
copper  it  oontaini,  bat,  in  my  opinion,  tbe  liil 
lathei  add*  toiteippearanoe.  A  recent  Tint  tolht 
Willeaden  woik*  impreued  me  vary  faTautablj  wift 
the  material,  whioh  appeaia  oipsble  of  CKModal 
and  Tety  itaai  application.  "  BL"  ahoiild  reuKn- 
berthatthe  WiUeiden prooe** i*  patoitod  and mj 
Jealosily  guarded. 
I  have  read  with  Intereat  the  lettrt  * 
Pyrolosy"  (No.  244fil,  p.  4l2),  aa  Idoallili 
smmunlution*  of  Colonel  Boh.    Hshaaihowaw 


mach  patlenoe  and  iodoatrj  in  working  ont  blw- 
pipe  method*  and  deriiins  new  afiparatiia,  that  **f 
thing  on  tha (ubj act trooihiB  nn  1* certnin  to attiMl 
attention.  On  tha  other  band,  I  naet  pntt* 
againit  tba  acooiation  made  by  CoL  Boas  that  *q 
animut  on  the  anbject  prenila  antongat  ■b**t 
Eagli^  chemlat*.  Cfhemiat*  at*  only  toogkdta 
haT*  aaefol  addition*  made  to  their  method!  irf 
tool*,  andiftheproouieaof  Col.  Boaa  have  not  k 
bU  caiee  mst  with  general  adoptioo,  he  1*  biaalt 
largely  reiponalbla  for  the  reaolt.  To  gin  DM 
inaUnce,  ha  complalna  of  the  •OBpticiam  of  a  "  wall- 
known  London  ohemiat "  a*  to  the  oonitaDCj  rf 
Compoaition  attribntad  by  Col.  Boaa  to  bii  ball  i' 
calcium  borate.  1  (nlly  agree  with  the  onnuDti 
chemitt,  that  Col.  Bow  ha*  neTsr  pnjTed  hii  am, 
althODgh  a  few  daya'  work  would  haTO  anffieed  h* 
tbaporpoee.  It  ia,  I  beliere,  a  tact,  and  it  not  itill 
traeCol.Bo**  wiU  oorteot  me,  that  the  Sieged  e^ 
■ttat  compoeilicn  ol  the  ball  ba*  onVy  been  funm 
by  operating  in  the  blawpipa  on  20  to  90  mflh 
gramma*  uf  material.  When  CoL  Be**  M 
operated  on  reasonably  large  qnaalitiin  in  a  fla'^ 
nam  oradble,  ba*  detlnitely  analyaed  AalailH' 
the  mrronndtng  boric  acid  by  piQaeaaaatthaa^^V 
of  which  ia  gemrallT  aooepted,  and  haa  pdMM 
the  retalt*  in  the  ordmatfBnnan'iB  a«BeiriB4l 
jonrnaLoi  bafom  Mma  aoateW  wimnia 
.txttUaetha^  ehaiMi  wfll  Im*  »^^ 


ENGLISH  HSOHAmO  AND  WORLD  OV  BUIRNOS:  Ho.  I,t60: 


id  out  twantr-a**  jmm  ago,  th«  B«nlali  Spa 
au  at  UppaT  Norwood  wns  iiloaed  thiitjfaan 
Ad,  I bdrnv,  •  iwimmioBbith Ii itUl lapidiod 
•gntoga  wella ;  of  th»  Sxauiagtaa  tpnog  I 
BatEmg.  ^wom  walli  jialdedk  w*Ui  ooo- 
ig  M,  Ddtkbto  qoaotily  o(  nugB«nam  luiphiita, 
OS  tha  B>ma  trf  "  BpaamaalU." 
ifflald,  Julj  11.  AUrMI  H.  AUan. 


BAHiWAT-aiGNAIi  BBIUBHB. 

498.]— Thb  Boatd  of  Trads  ntnini  leUliDK  to 
silwa^'Ugiul  atnngemFuU  and  (jitem*  of 
iDgon  the  Slit  of  DacemlMr^  1884,  hava  re- 
t  batn  utoad,  tlw  dataila  bemg  gireu  under 
leadinga—  (1)  The  InteTlookiog  aod  oonoBoCm- 
it  ainiBl  aikd  point  lenn ;   (3)  the  ayalami 

whieh  the  liius  an  woiked  relatiog  to  the 

ajatam^  £& 
s  dataila  ue  mioata  and  valnminonj,  bat  the 


l^theied  from  the  follovi 

-..'.'. ■  require  "<n 

'  in  6,38S  oaiM  and  "  loterlockJDg"  io 


•  nth< 
ra  Uiat 


the  lereia  r 


ouDcentra- 


m  than  3,130  pain  of 
itf  point*"  sie  rrqaiula.  From  table  No.  2 
iMiaaii  that  the  total  length  of  line  open  for 
ageTtaafBo  wa*  17,933  tnUei,  of  irfaicji  13,822 
wan  worked  on  the  abaolnte  block  ijitein. 
I  an  S66  milai  ot  ungls  lailwaj  upon  whioh 
ona  engine  at  one  tima,  or  two  oouplad 
lar,  are  allowed:  thna  leanng  a  belaiioe  of 
milaa  which  an  Btm  worked  npon  ioetaident 
ulee  and  reqtdn  the  Inttodootion  of  the  abao- 
[oekqatam. 


letter  24396,  page 
into  ettor  ai  to  the  relatl*a  valnea 

-_   _.„ Centigrade   aod    degreea  ITahrenhelt. 

"Tubal Eain'i"atatement it eorreot:  t'O.  -  I'SF. 
But  befon  eoureitlug  deneea  F.  Into  degreea  C, 
it  it  neoeataij  to  dadaot  ^  to  rednoe  tha  F.  nale 
to  the  nme  datum  aa  the  C.  aoale.  At  an  example, 
take  tha  oonmon  axpraialon :  "  There  wera  8^  of 
ftoat  laat  niRht" — meaning  the  F.  thermomater 
regiitered  24"  ;  whioh,  dedaatlng  32,  glvai  ~  3°  F. 
ConTCrt  theae  ~  8°  F.  by  "  Tubal  Ealu'i "  valae, 
and  we  haw  —  4-4"  C,  whioh  Ii  oorrect. 

Idbra. 

OITBVBB  OF  X.AHQB  BASITTB. 

[24501.]-!  OAVls  been  atked  bj  nam  of  our 
fiiendi  to  dsacribe  the  waj  whioh  I  inggeatad  to 
obtain  "ouma  of  large  radial"  aant  in  amwer  to 
a  queiticai  whioh  apnur«d  lome  time  linoa  In 
"Oara."  Should  the  Editor  ooutidar  the  daaanption 
of  inffiateat  ganersl  iutereat  I  am  plaaaad  to  oSar  it. 

In  the  geometiioal  problem,  "  three  point*  being 
given,  to  flud  a  drde  that  will  pam  thmagh  thoae 

— i_i-  ■■ :.  .1 — I :_i.  -^j  equidiitant,  and  wa 

.m  fc•^-'-'-'" 

aotuallj  Snd  the  height  of  the  are 
qaiied  to  put  throDgh  them. 

T   :,    . —  jgji^  jj  (jjj  „gig  nude  bf  tha 

r ;ea.  andthitr 

OTerthetwi  .  -.„.-- 

point  will  detotibe  tha  oirole  i  that  ii,  it  will  pati 

over  ererj  point  in  the  path  of  tha  eurra  aongbt. 

We  bare  that  the  prindpla  ot  an  iutrDmant  at 
Fig.  2.    We  oan  fix  it  at  anj  angle  by  the  lenw  S 


ScnousY  No.  I. 


Ef  amber  of  eattt  in  whidi 


lodandWalea  . 


oonnaoted      with, 


ll 


11 


Number  ot  oaaei  in  whioh  tha  ntnal  re- 
qoinmentiof  theluipectingOfHMiaol 
the  Board  of  Trade  hare,  or  have  not, 
been  oomptied  with    in  the  following 

Uditton     of 
iafaty  point! 

goodi    linei 


26,ei6  3, 
3,797  1, 
S63    1,079 


interiotklDg 
of  aignal 
and    point 


SUWUBT  No.  2. 


Total     lenitth 
of    Biilwa; 

Traffio. 

Diitanoe 
worked    on 
the      aUo- 
lute     Block 
Rfttem. 

Double 

Single 

Double 

single 

Hid  and  Wale* 

Uilet. 

6911 
I0,17ii 

HU«. 

4,187i 
l,647i 
1,925J 

7,760i 

Uilu. 

8,026 

1,067 

141 

Hilai. 

3,170 

3"! 
♦.697t 

IXiogdom    .. 

Total  

17. 

*m 

V 

m. 

walking  in  a  ciicnlar  alot,  and  it  bat  an  adjartable 
pea  inpported  by  two  point*  ■■  ahloM  to  fall  fai  the 
centn  of  tha  open  hiage  H  (whioh  ia  equal  to  the 
point  B,  Fig.  1).    We  are  with  It  able  to  deaoilbe 


wy  aoro,  whaa  m 


tha  hetaht  of  the  aie 
(*  Bad  ttitaantn  when 
■MdetoUid 


paper  draw  a  abaight  Una,  aay  7ft,  and  on  th» 
linaflxtwoidnt  Sft.  apart;  oathepohitof  biMOtioo 
between  the  ploi  Mli»  a  perpendunlar,  and  dlvlda 
thi*  parpendionlai  Into  &mm  atid  tantht  ot  an 
inoh,  nnmberiDg  them  upward*.  Hava  the  two 
rulea  aa  in  Fig.  3.    Ou  tha  lower  one,  D,  a  loale  ia 


I  kiH  UAJXTifz 


gradoa 

loin.  If 


loated  fnm  Ita  eantte  towardt  the  left  hand 
Oln.  long.dinded^inclieaaiid  tentht.  neuppor 
una,  £,  haa  ita  apper  edge  at  thin  a*  pcadUa,  a«d 
tha  diitance  between  the  pctntma  marked  on  it  Ia 
lOin.    At  OBO  pointer  thia  rale  i*  A  of  ufaebwiila, 
and  at  tha othat poinC     '"       '       ......  _..—  -i — 

theothar.  ItwOfba* 


found  on  that  line :  the  poiatar  at  the  q 

ot  rule  B  ii  then  pUoad  od  that  t«oHk,  wi 

flnt  dadaal ;  the  role  E  it  then  tUd  along  fiie  n 
D  i   ttie  pointer  at  the  inebit  marla  the  •eeooa 
daelmaJ,  and  at  the  tiaitlit  od  tint  next  ioeh  tto 
thfad  decdmaL   *Tbe  upper  edga  of  nln'^'^R^'biiK 


SNaUBH  HEOHANIO  AMD  WOBLD  OT  80IHK08:    Vc.  1,M0. 


JDI.T  17.  1U5 


Ol    IDBIUI 


of  th«  Mlnlt  wilt  depsnd 


nqnind.    Tha 


WImd  the  haf^t  of  an  ii  thni  foiuid,  ths  inttni- 
uant  mut  ba  adjnitod  somotlr  to  thst  point  by 
tha  sToai  lioM  on  tha  o«U,  ud  tb«  dcida  dawribad 
lij  pMting  tha  inalnuneDt  fram  ona  point  to  tha 
«thgr,  A  to  C,  Pig.  1. 

Tha  tabla  at  heiRht*  of  an  wai  oalcatatf d  thai : 
(Euclid,  Book  I.  Prop.  47.9  Tbaaqiun  upon  the 
■ids  tublcnding  a  right  aoitle  Ii  t^aii  to  the  lom  of 
tha  iquBTw   of  tha    othrr    aidaa.     Ther>>fare,  in 


I  bliTa  heard  and  rakd  Tigna  mmonn  of  a  eom- 
pany  oalled  tha  "  Utranda  Fianiita  Compaof  "i 
bnt  «an  uijoDfl  tell  ma  it  then  i>  laoh  a  oompauy. 
or  ii  it  bat  "  the  hare-biainad  chatter  ol  irrupou- 
■ibia  {riToU^  "  ?  Book. 


aSEFVL    AHD    SCIENTIFIC  HOTES. 


■  X  irill  leaffl  ■■  Temainder  the  (quire  of  tba 
other  lide,  Z  The  root  of  thii  daduoted  from  tbe 
radint  X  will  leave  the  height  of  tha  ara  for  that 
radioi.    Thi*  irM  done  for  each  radioi  to  form  the 


TiBix  SHowntd  Ts>  Heiqhts  of  ABoa  fob 
EVSBi  Foot  Ruiiuh  nsrwzsH  6ft.  and  100ft,, 
Tin  CnoxD  OF  Axo  BEina  u.watb  Uft. 


Xlj 


Tha  P*t«nt  OfB<!«.— The  Comptroner' Qeaaral 
of  patent*,  deaigna,  and  trade  mark*,  iuned  the 
other  week  in  tha  form  of  a  Parliunanlar}  paper  hi* 
report,  the  leoond  linw  the  piuiuK  ol  tha  Aet  of 
1883.  That  the  ntw  Act  haa  woiked  well  iu  the  in- 
tenut  of  inventan  ma;  be  wao  from  the 
fact  that  the  nombei  of  applicatinna  for  patent!, 
which  bad  risen  with  aome  variatioaa,  aluioat  coo- 
ttautl;  in  the  oouraa  of  30  jearp,  from  1,21 1  in  tbe 
nar  I8fi2,  to  6,241  in  ie82,lsapad  with  a  bound  to 
17.110  in  IHSl.  ThBrawaaa  Blight  deptf uion  in 
IBE3,  powibly  on  acconnt  of  the  obaDge  of  the  law, 
which  makes  last  year's  nnmbera  the  moreremark- 
abla.  The  increase  is  In  fast  as  between  the  years 
18S3  and  1S84,  no  lesa  than  195  per  cent.     Senntr 

panona  resident  in 
3fiS  baiog  reaidanti 
Bootlaad,  ftud  364 
lugettnambars  were  from  the  United  Slatea,  I.lSl, 
bom  Genuoy  SDO,  and  from  Franoe  T8S.  Reai- 
dtnta  from  37  other  ooimtrias  also  made  applioation 
to  the  office,  ISaachooiintrie*  being  British  noasaa- 
■iona,  from  which  176  appUcatlona  were  made,  and 
three,  it  my  be  added,  were  made  from  Egypt. 
Only  three  appeals  were  made  in  the  oonne  of  the 
rear  against  tiia  decieion  of  the  OomptioUer,  eo  that 
it  may  be  taken  that  bia  decision  is  almost  invaii- 
kbiy  satiafactory  to  applicant*.  Tha  graatest  num- 
ber of  applioatioDS  made  in  any  month  was  in  Jan- 
oaiy,  3,499;  (ha  smalleat  in  Aagnst,  »S2.  The 
greateat  numoar  made  in  any  tingle  day  w»#,  aa 
night  be  suppoaed,  on  January  I,  266.  The  total 
Domber  of  patents  sealed  upon  the  17,110  applica- 
tiona  will  not  ba  known  before  next  year.  Tbe 
nmnberof  readaiBwhofrraiiaDted  the  Free  Library 
of  the  Patent  Offiea  in  18B4  was  30,608,  aa  anintt 
33,7iB  in  the  preriona  year.  Set*  of  tbe  pnoUca- 
tl«Ds  of  the  ofBoe  have  been  aent  to  46  towns,  to  a 
large  nnmber  of  pnblie  ofHoea,  and  aeata  of  learning 
inue  naitedEliigdom;  to  nine  B  rlllth  oolosiea, 
and  to  nine  foreign  State*.  Oompleta  aerie*  of  a- 
biidgad  tpedfloalum*  have  also  been  sent  to  nearly 
280  mechanic*,  literary  and  sdentifLc  institute*  in 
Tarion*  parts  M  tha  United  Kingdom  and  the  United 


EEPLIES  TO  ailERIES. 

•,•  fa    thiir    anii«ri,     CormponJtnU   art  fi. 

iptctf<dly    rcquated    to    mtntiaa,  t»  each  ia««v«, 
tU  Me  a»d  Bumi.r  o/  til  yrry  a,Ui. 

[66061. l-V*BOiir  Dnalty— I  hop"  M  Ch. 
B»bacho  will  not  ifeem  me  diaroorteous  when  I  nj 
(hat  I  must  decline  t-i  enter  into  a  discmsina  (b 
this  sabject  with  him.  EeiaeridcDtly  tochcmi^ 
Tery  much  what  Ur.  Hampden  i*  to  aatronomy-* 
paradoiist  of  a  Tery  ptnnouncad  type,  with  wbis 
argument  is  nselees.  I  hsT*  a  liraly  rrcolUdira 
□f  tha  latteia,  five -end-twenty  pagae  Img,  wiA 
hich  he  favoured  me  I  '    ~      '' 

[683U.]-etTenBth  of  Qe»»  Wheeli-To 
"  Qi.iTron."— I  do  not  want  tha  weight  to  iwfaf 
at  tha  and  of  a  Ictct,  bnt  probably  I  ought  to  ban 
■aid  huig,  a*  it  It  to  be.  BO  aa  tba  chain  or  tcfs 
nay  nearly  touch  the  roUer  It  ia  ironnd  upis ;  it 
■  to  ba  raised  slowly.— 0.  B. 

[G6439.]-BepuKtlBr  PoUnh  Kod  Kacaaala 
U.Q  )— Potash  and  magoraia  noDot  eaist  toplkB 
n  aolution.  If  the  barrel  oootiiina  only  a  Uttk 
ratar,  it  will  be  totts  to  add  auffictait.  and  tha 
liter.  Thepotadiwill  be  diBolved  audtriOpB 
hrongh  the  filter.  Evaporate  the  flltrata,  and  Ai 
ntM&wIll  be  reoovand.  WcU  waah  tba  |>en- 
ata  on  the  flltet  (adding  the  waahings  to  tte 
ratash  eolation),  dry,  end  ignite.— Atro  Prat. 

(5M*0.1-W*M»rtirtn«  C^.ft.)— It  ■ 
reatlag  dotha  with  a  apeoiBllj-prvparad  at 


this  i^ia  a  bydrocBiboa  d 
rom  whlob  the  free  ael^  h«  been  removed  by  <b- 
illatlon.  Fall  partlealan  will  ba  fosad  m  IH 
pedflcation  at  tha  Patent  OlDee,  t>k«n  «ai  I 
biok,  in  the  name  of  Ura.  Ebia  Waner.    Ata* 


[66600.1-0 
le  qaerut  * 


TO  find  the  parabolic  carve  for  a  long  toout :  — 
Aa  the  parabola  ia  "  a  curve  whole  path  is  equi- 
dittant  from  a  fixed  point  and  a  fixed  straight 
line,"  at  the  centre  of  the  cnrva  the  two  diitancet 
meet  at  that  point  Draw,  theieton,  the  straight 
line  (111*  directrix)  at  that  point,  and,  toncbing  that 
point,  draw  with  the  inatrument  a  curve  with  a 
ladiu  eqoal  to  the  dlstauoe  of  the  toco*  of  the 
deeired  parabola ;  we  have  than  only  to  deal  with 
tba  path  of  the  remainden  of  the  diataneee.  Thia 
will  be  immediately  appreciated  by  the  following 


to  tSa  oo: 


ro  thin  oardboard  tamplatee,  ona 

_   — .'o.  1  In  the  figure,  the  edge  gra- 

doatad  to  the  left,  and  another  graduated  to  the 
light  aa  No.  3.  By  making  theae  overlap  and  pass 
•Mag,  tha  one  on  the  direcnrix  and  the  other  on  the 
aaire,  aa  they  oan  be  eotily  made  to  do  guided  by 
two  rdbU  pina  placed  on  the  Una*  and  on  the  carve, 
wboever  tha  distanoes  eoinotde  on  the  two  gra- 
dnatad  edges  will  be  a  point  in  the  required  para- 
bola.    From  thaie  pc»nta  the  parabola  oau   be 

I  Inist  this  deaoriptiDn  i*  dear.  The  inttrament 
would  be  aaafnl  to  lurveyorB  and  dvil  engineer!, 
and  ooald  of  ooaree,  be  made  on  a  tmaller  seals, 
■nd  a  table  ralcnlated  to  a  shorter  chord.  This 
one  wa*  made  to  fulfil  the  oooditiona  requited  in 
tbe"E.JC."  i.a.B. 

AUTOKATIO  MUSICAL  ZHBTKUUBHTS. 
131602  ]— J  am  read  with  the  greatest  inteiett 
the  letter  from  Hr.  T.  H.  Wanham,  deacribiug  hii 
■niliance  for  playing  tba  piano,  and,  being  miaelf 
oahjeet  to  attacka  ol  nulomtlic  fntr,  should  veiy 
maeh  like  to  have  a  little  further  iutoimatioa. 

Would  it  be  eneroachiug  too  much  on  Mr. 
Wenbam'a  good  natnie  to  aak  for  a  drawing  and 
deteription  nt  the  prindpal  action  f  His  idea  teems 
to  Bolve  the  difBouty  of  making  at  once  a  portable 
and  cffeotiva  snbstitute  for  a  pianist,  and  one  in 
which  the  oonunaBd  of  ^ano  and  forte  posaagea 
an  wall  under  ooDtrol.  The  mnsio,  too,  Ming  of 
««trUge  paper,  oan  ba  made  very  cheaply.  ILj 
arranMment  for  catting  earda,  deacTibed  in  tbe 
"E.H."  aoma  time  since,  will  cut  easly  six  thiek- 
IWBM  0/  tMtriin  paper,  and  not  being  hinged, 
Uke  tha  OMid  ataa,  it  eould  be  made  at  Icsa  than 
tmc-foartb  Um  oott,  or  lomttbing  like  fid.  per  yard. 


patents*  feet,  £3,477  foi  deaipia'  feea  and  stampa, 
£7,014  for  ttade-marka'  fee*,  and  more  than  £(,000 
for  the  sale  of  publication*.  The  chlal  payments 
made  were  £36,22.5  tor  aalarlea— all  of  which  are 
Bet  forth  In  detail  in  the  report— and  £17.000  to 
Heasn.  Eyre  and  Spottitwooda  paid  for  piintlog. 
There  waa  a  Burplus  Inoome  of  nearly  £40,000. 
Tablea  are  added  thowiog  the  different  sla**e*  of 
deaigna  and  trade-marki,  with  the  feee  paid  for  ea(&. 
Interior  Temperatiura  of  the  B&rth. — The 
Oermau  Qovemmtnt  la  having  a  deep  shaft  rank 
near  Scbladebacb,  with  tbe  object  ol  obtaining 
varions  kinds  of  soieutifiB  information,  and  eeped- 
ally  tnutworthy  data  oonoerning  the  rate  of 
insiease  of  tbe  earth'*  temperature  as  we  daaeend 
into  the  interior.  The  excavation  is  being  oanlad 
on  by  a  diamond-tipped  borer  driven  by  water.  So 
far  back  aa  the  beginning  ol  thi*  ye«r  the  thaft  had 
reached  the  depth  of  1,39^  mitres,  whioh  is  beUeved 


ptetant  lay  my  hands  on 

'B.H."  require  it,  and  stale  so,  I_^*ballKaA 
ortber  for  ^^i"  with  pleaaare. — Alvo  PfUT. 

[66600.1— Chwity    I.m1uio1i*    BMteifto.- 

<id  a diawing ot —*».—- 

■■--    'i    Bihar 

of  th*  Jeymtl  of  ka 

looietyotTelHraphlaIinKtiMH«,paga267.  Sbadl 
la  ba  nnaUe  to  le*  tha  book,  If  ba  wiU  adttrtm 
.ia  addraas,  I  will  aend  Urn  a  traoiH  with  pl*MM. 
-Amoo.  Soo.  Tel.  Ann ,  Blrmingfcain. 

[66606.]  —  Ink  fMr  Bsbbar  StAmBs.- 1 
lotica  one  or  two  alight  nlsntuita  in  my  larit 
Btt  week  (p.  416}.  "  Baiyad  "  skonUbe  "  bnysd" 
La.,  "  thoroughly  inooewated").  Alaowaterfb 
ihoold  he  water . y fan.— I^xbot  W.  Staxut,  lU^ 
klancheatar-road,  Poplar,  E. 

[66620.1— atMm-Oarrl*««a.— I  hava  M«a  Oi 
itMm  tramway  looomotivea  to  which  Mr.  S.I. 
3akerTataia,p.4l6.  I araa took atoefc of  O* to 
irhUaitwaabilagl-  "  " 

laworkr' ■-' 

Ion  it 


rked  legolatly  is  LondoD  ; 
abIg^aoe,it  la  not  lb*  1 

"  pTO*laeaa,'"Ba  they  an  as 


talnad     by     an 


ial"  thermometer,    the  prindple 
being  the  fact  that  a*  the  beat 
iroury  wIU    expand  ao  at  to  flr>w 
over  the  Up  of  a  laffiotentlj  abort  i 

greater  and  giealer  quBntitw*.     The 

tf  the  difTerenoet  of  thoee  overflows  will  give  the 
rate  of  increase  of  tbe  temperaton.  It  hat  been 
ascertained  that  tha  temperatare  at  the  depth  of 
l,3g'2  metres  waa  4DdBg.  oentignde,  or  120deg. 
Fahrenheit.  If  the  tamperatun  increaeea  regu- 
larly at  this  rata,  tbe  boiling  point  ot  water  ODght 
to  bs  reached  at  a  depth  of  3,000  mf  tns,  and  at  76 
kilometree  we  should  find  the  heat  at  which 
Thi*  would  no  to  ahow  that  the 


iw»yahaTaBolbingtodawibrtMniaaiiiafia 

•ProgreaiNo.  3"  (woodar  if  thia  b  tba  nri^ 
'  Pr^ieo*")  thinka  that  ■■  othac  peopl*  "  wiUM 
lim  maay  when  ba  aaya  be  ia  propar&ig  to  bdls 
nin  of  ftta  vekiale*  to  ba  icoprilad  by  iha  pWea/ 
liieot  piiitaata  on  tbe  toad,  antb  pnoann  hmf 
ibtaliMid  from  the  ««plodoo  ot  KM  to  ba  ig^lad  tf 
ileotiidty.  I  shoold  Imagfao  that  "Ptagn* 
!fo.  3"  haa  formed  a  eotiMt  opiaioa  e(  riri 
'otharBeapU"wiUtUBkfl(bi*Mhema;  botflM 
[  atsdiad  the  radimaMt*  of  wMwhanina  outy— 
igo,  and  DO  doabt  tbay  aro  »Mh  iapcoecd.  R 
£eway,  lamDatqntta  mto  that  tho  DotioM* 
'Frogttot  No.3"aiaiww;  bnt  I  ass  an*  M 
<  ridieole  '■  would  be  Dttarty  waatad  o 
ai  eTmta  "onU  our  f  "     "  " 

lendad."— Nm.  Dos. 


earth's  c 


ut  cannot  be  m 


than  one-ninetieth  ol 


Boir   to  Beoome   a   Sneoeaafol  Amateiu' 
PhotOKrapher.— Uessrs.  Luieaatar  and  Son  have 

eiHued  tha  tenth  thousand  ot  their  sixpenny 
dbook,  "How  to  Become  a  Bueoeaaful  Photo- 
grapher."   Every  amateor  who  doae  not  already 

pceeea*  it  shoold  obtain  a  ct^y-    Tho  (" — " 

■0  dear  and  eompNhwnive,  and  the  ■ 
that  netting  ialelt  to  bn  teneA. 


[66620.]-. 
rith   this  s 

■J4466,  p.  4U,  ~ . 

ipeaka  oj  tha  naoal  praotiae  ot  aadi  pair  of  what* 
leing  fixed  in  rigid  oonneetion  trith  iu  fellow.  Is 
ny  tketohof  a  bain  eariuigaODp.  416, 1  aMatira 
t!  oapability  of  ea<y  taming,  whuh  iaobtaiwdlf 
lach  wheel  workteg  qaita  indipaadtoit  of  oUaw. 
indtuminion  the  bearinn  point  of  the  tin,  Iks 
oad  I  tating  on  a  pivot  ovor  each  wheel ;  it  ml 
JtentaniB  aaydueetioD  with  tha  gieatcttc** 
rble  avoid*  the  oa*  of  any  sxlatrao  aa  at  pcoMal 
isadj  b«tiAaa«tthartMlAaaldnvoltaaBat 
inindle,  or  ba  Oztd  and  mioIt*  o«  ilda  btwiaf^  ■ 
l^ltaratttr  datrniripaHiM.  IAo«U  aboaidl 
laal>p)at*  niiBgL  M*  bilDC  otKa  n  pnt  lomm 
i  n<£!BrFrKte,  p.  41ft^itattoc  Oat  M 

I  tnuawntZuSTon  •• 
'-  ^.^.  >«llM  andw; 

rtaltMhvnS 
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[56764.] -nitarlDK  WkUr.-Thii  qneriitwill 
Dill  obtain  >  bettar  Slter  for  hii  porponthui  that 

J , J r _, mmda  otbioken  hoid-bnmtitock  briu*.  Hetbould 

ii  coDUined  in  "Trunwftya;  theii  and  drj,  ud  doa  not  dinolour  tha  woik.  Wa  have  two  taoki— one  to  ba  at  rait  and  dry  whOa 
-uwiaKDOHDii  and  Working,"  by  Mr.  D.  K.  Clark,  bara  many  teiUmouiali  from  euguuBn  toatifyiog  tha  othei  ii  voiking,  aad  abonld  olaiify  the  water 
two  Tola.,  priaa  30i.  Aito  horse -labour  for  tiain-  aa  to  iti  (aperiority  orar  tha  old  lyatein  ai  fai  ai  baf  ore  paiung  on  to  the  flltaii  by  takiag  It  thronoli 
wa;i,p.  2^1  Mya,  "that  thalifaof  a  horaeii  tooT  ntaty,  oleanliueai,  and  ecoDDmy  are  conoenied.  aoreeDS  of  ooaiM  oaoTaa  and  attorwaida  fait.  Tba 
yaan  on  tramway  Nrrioe,  and  tour  and  a  hall  Knowing  liz.  Qaviea  to  be  a  thoroughly  praotioal  bricka,  brokan  np  to  pieeei  abont  tha  aiu  ot 
yaan  on  omnibna  aarTJoa."  Page  263  read*  sugiaeer,  we  ahauJd  eateem  it  a  (a*oui  it  he  would  Spaniih  nuti,  will  thoroughly  olean  any  w»t<r,  U 
"Tha  ncnprtioiial  number  at  caroaaei  and  view  our  exhibit  at  tha  Invanliona  uid  gi*e  bin  tbe  latter  is  paaaed  on  to  them  frtad  bom  ita  mora 
mag  hoifls  soU  by  one  oompany  daring  opinion  ot  tha  urns  throDKb  the  eolnmna  of  yoni  solid  impnTitiea.—EsUB. 
•••      year      was     1,206      caroaae*     and      676    valuable  journal,— Bbioos  imd  Co.,  68,  Bokeby-        rifiTSS  1— vrfntfnn  nintoh  — Thuu  mi*   wall- 

■    «aiafad  Willi  bmtknM."     The  Dumber  of  honei  "'.Jf^f^V  "",„*„;?. -.Pff'^^P^""       I  ,5^!  Rood  one.  end  i.  Tery  genoreUy  need  :   bat  where  U 

"geednp'-iaLondon  {onlj)i,.hppMedtOTU.ge  J^,™f!t:  J™™^™'' i^'^n'T' ■??»"'' '°  »  to  be  obteioed  I  do  not  koow.    Try  Efflhrgbea 

batween  400  end  UO  p^  week,  or  bJtWeen  twenty  C°'  °^'  ^^'"^^S'T.Pi'JS  "i,„°,„  ,b?'  n.^cSe^i  ^^'''  "^Je'  Eiobenge.    II  yon  heve  only  e  lew 

-4.!T"t".'^.l'oJi,ape,',e.ri_endy.tw;  Z;. 'ih„?.„^^  ..'.'"..fjL'.Vj?.  °«"tf  oorreeponden,..  yon  might -«f,  d»w,p.Jjieol 


■      ■  ■  tZ    iTL.  tv;_i       !■ J     r      .!.„    moiTidaal  how  to  Ula  reeds  up  to  piteh,  wQeo  that    „„  ,„    .._.....~a.  ••  i- 

nMnanca     iw    ODa-tnira.      ii^ooonraged     by    the    i,_,  _i_„j„L.«e,  a.,„„  v-*.k«  fi.*.,  ^ti.     .»..je%  -_-    say,  lan       massages     m 

tto  Whaela:  the'r-ultw^tther..i.t.noewaa    ^^"at%T„Et°r^ffi  V*/£S' ^^„>'f 'i5;    ->rt^  prioe.-8.  R. 


VM  M»a«ui.d  by  a  »dnetio<i  of  the  trachea    F'S^^ifl^,  hnw^^T  ilS"'^.^  ^'^^^^^^  token  lor  oth.r,.    With  a  good  code  OD«  oa 

.J Cr~r-.'!i._>       ^ ,        .,       mdiTidaal  how  to  file  reeds  UD  to  Biteh,  whan  that  .._  .„    ..-nessages"  in  the  ehilUng  telegram,  for, 

ntooD,  tbeword  "com      would  laffiM 

1  t    f     fl  d     hell  '  ^  '"''  ^'^^  bushels  of  wheat  at  ft 

I  wneeji ;  ine  reauit  was  mat  tbe  renataooe  was    ™.7jT,rn^™1^^*Su!?K  ^i-'th^^n  ^i^^'t^..!.'?^,^  dartain  price.— 8.  R. 

j»d.bJ<  „  .™p«.d^lh  11.  ori^d  oer   £i*'.'J",rS£jr.?''o™  CtC  n'S  [SOVSl.l-Telephon.  I.w.-I  „  elrud  thl. 

bton^Jenmdwhei..    The  mipueSe  diHer-    Si  „etiSi  "uS^lo  keybSl  i"irTmSt?  m  qn.ri^t  mlet  .tndy  the  d»n»one  elreuly  lire.  In 

inaaliiooetDfmotinpoweronbamweyileibDwn    went  more  preclieJ  infornitioa  end  leee  theo^ti-  the  lew  oourte,  end  meke  the  beet  ol  them  he  oeo. 

Verth  LeudoT  Tremwey.    CompenyVlher  eUle    Z     /  ,  '  !L^,^^  ,^                   ^^  I  "'  "  »  oonduolor ;  bot  .t  eomee  lietow  Uw  metele.- 

•si'3  'J *»"-"ji"»°'  ."VSBi'ed V in  '".^i"  .':^i»i^,!°^-  s,"  e:s^ tt.1";  '•  "■ 

MtM  of  deliTery.    The  Croydon  eiid  Norwood   ^"^■,       "■.■J';j-    t^°°rj^  .\"^  [66793.1  -  BeltnoBene,    Lanky.  -  The  top  to 

iS:;::^  'Ss'i;:  Sni^B'SS,;  °7!t:  r,iS,t  autrj.™  ?iss:  "tL^i  Z  sS  pJ.ui.iy '-..ntea  „  w,'*  be.,  pieet.,  o.  /.«. 

iS^^inS.  e..    i?^S^.;1r.;~iL^   nwLeoi.  In  eon.e,nen.eolnp.l~le  letter  whlet  mmed  with  elmn  wel.r.-E..en. 

3r5n.l!tiJS«Slhiirt£l!neSmeffiS!    ■  heye  reoelVedfflm  the  qn.£t,  end  to  whioh  I  [l«791.1-BoUe..-He.  not  "In™l."  melon 

:    KSTiedK.!,:;.  tJlSTliriSM    eddr-^lome  .««n.t.lheEdite,I„l..e,tmn  „i„,    ,jln. ;   ereT.SlS  1  lenjlh  ol   I.....  ik..  l 

.Mdfcnna  by  teSn^  nTer^ocrt  ™  d  wort   'J'""'!*'  •??  *^",  l?"?^ ,.""  ""  ™f"~  "^  lnloi™n  »"  «"'"  "''^  l""- 

•  SJta'rfssi  ST^S  s??.&'"b  ;'^v-ir.S£n.~{i?s,'iiSS  ■'■"■'"■jj  .  ■« 

SSIt^tt^B^XlK™   ^S'.SoS-ot'tSJ^tSae'-rS.'i'yS;  ..Oo..nen,ly.-W.i. 

aielto2d.petton|er_ll..u,dby    !?"i?S  ,;"f ,."',S'J5 
eal  power  nt  one-Clf  lel^  ooet.  ft    ."P"eeed  in  bie  prienk 

i,ojnMol  tlieir<£  t.U,  th.  wel  o*  th.  leme    pl«n»t«)n  wJl  eeffiee.-C n^.„.„  „^™,  „„.„.,-^„___  _  _.--.-_ 

fewonldliensninrBdmndtbree-toattbi,mekiniF       [66670.1— anpportedBenm. -If  in  ennlformly  -»nd  poutlye  the  otbw-whiob  le  rendily  oontrn. 

tnlndnotfam  In  OMtotmotiTO  power  for  either    loeded  beem  there  ieeeheeiinfiaetion  ettbeeenire,  dieted  by  innnmtmbleqQenee  end  leplieo  in  Ua 

■DodaOB  poeeennnol  871  peiowt.    Pedel  power    wiU  "  Beoehn.  "  loy  wh.t  Ihi.  riiMring  fore  ie  in  forty  yolomoe  of  the  Ehoubh  MBCHinio  elteeoy 

■tnwhfnei  on  iron   bearing,  where  gradkinu  er.    term,  of  the  kied?    Ietbe"M)Reet  .newer"  the  ieened.    1  bare  thoea  forty  Tolnmw,  end  III  beta, 

'    dlBbt,wonUeairTalMd  of  8  to  10  cwt ,  without    one  whioh  the  eaemmer  ezpaeti  to  reoeire,  eny  ee  yonr  oofteeienulent  Mnrtaoinij  azprMaea  U, 

aav  ttaiaa  toi  motlTa  power,  the  drlrer  himwif    other  being  reiwited  f    If  k,  th.  quetion  ie  limply  "flonnderad  ontof  my  deptti,    1  em  ran  e  naaa 

■MMpalliBgtbemadiine.    If  eny  render  of  "B  M."    a  oaleh.- J.  8.  C.  done  eo  in  good  ooo™ny.    I  am  mndi  afraid  thrt 

^S^l=.-ff.S^^^^    ^.6,.8.,-^.^...e.^„„_„.„P^^  SSgS^^^F^ 


B«150.1-J,eadBn,nln,.^Ibn«..edB,lgg..  totE«,  3  r  -  .,  Jfe.- ' S5S^S.S.S;S:^"Hm.  I»r 

CKSteS^tefSS^f  rjSSrSi                L'.-I-J^Jx'^'xe-™  [tOT.]--»M,.,aabln..-Q.ttt..e  .»  f^ 

Wrnlbara  S  no  nno  or  rilol  required,  and  The  nnmbor  oteombinalion.  of  e  tbinge  teken  r  at  1"?"  "'."f '^rn'^erTyenTat  It  woJt^ 

■MBOltadamaged,  ae  ile  wotkingparte  are  all  e,im.iale.»Utellonpage3(«l-  water  end  Ume  ;  1 11  a»ore  yon  thetit  won  t  ceaaa 

■talaetad,andlmgaeoen<aoepe,eeitn^guierelee  a  tmi.  i.  [e.  .uieoon  pageowj  oH  for  a  wbile.-A  Tooso  "^oinraraa. 

na  wkan  in  oea,  and  then  uiongh  hut  oanbegot              a  |n  ~  IJ  ja  -  Z) 1"  -  *•  +  IJ  [66876  I—Tiymol.— The  two  yarletiee  of  tUa 

totonn  uy  lead  or  melt  told.r  for  any  eiee  of                                           l_r  .abitenoaareCQ]Thymol,obteinedfromoilof tbyma 
3"^  I'romtbeionJilloneoftheprebbnn,a.Uelle,m  bylri»Bonalal.tilh.lto.wttbf™mtab^^ 

..nS!i:™  inthennnwratotof  tbeaki«eape-ionmnetbe  &   Thymol,   ™pared   ertifloially  from   oymyl. 

S^"""  IO,be.an.ei.i..tat.d,.th.ttb,ntS!rSrperp,.ta.  ■•tf?™"  ,■-.  "'S?.?.."Z'%1,:?21S: 


„,~j''SbS'S'?r  Sn'Srt    I>r<-.lba»,nJilloneofthe,w.bb...a.Uelle,m    b,fr«lional  ai.tilh.li.n.whi.blo™^jtal^a«I 
and  baa  been  singly  raoommended  for    ^ 

theDomberr- 1  at  atimea*    ' 

0BCT,"i'Tc's'.7AD»ljti'i»l  ChemisV  NewcMtle-oi 


.__.  ..n,,-..Ie.y,m,delee.b.™.-W..Me,:-         S.TTaSi^toStbTnrbiT^S^SZ'S    '^^~  ^i^.Sf^i ^~ii^'-^ 


eenrlombiarBandlead-                            ^  : — : :  :  6:3  Tj»a. 

B^BOi^  uul  DnOiiiB  that  one  of  your  oorreapond-                            \_^     I  ''~  *  [60)186 1  —  Potato  OlauUns.  -^  I   havs   bats 

«Bli  h  yont  iMM  of  July  10th  haa  raferred  to  our  „„t,;-i.i„„  nnt »  him—  lookiDE  in  baok  numbers  for  a  maohiue,  mnoh  wed 

■.t«.tmadnBa.urtiownatthe  International  In-  motbpljiDB  oat  we  have-  SL^'a^UrrM^eTwliioh  wa.  d-^Jribed   and 

[In..     St a    ton    a_..i.i.   (3.11 ^   I  a.  _  I  —  K  I  •■  4!  ,t'»"''™""'  "T"   r.  .  .r^_a  . > a-j 


loBi  Exhibition,    SUnd    320,  South  Qallary,                              30  |r-  1  =  6  | j^                             illaatrated  some  time  back,  but  I  oaiuiot  ni 
Ii  Conrt,  wawonid  thank  jouforthe  informa-  — ' — 


— B^  tha  trade  to  take  notioa't^  a  few  particiilan                          "^  lJljzA=  [S.  BditOTwiirdo  ao.    It  consisted'of  an  open  cane- 

wMtnytothaaame.    In  the  first  place,  under  tha    that  is  faotorial  r  -  1  needs  to  be  multiplied  by  six  work  basket  with  stout  projectsd  rim,  whioh  fittad 

inmt  m(em  Ipeller  and  aold   are  reqnind  to    to  mska  it  .=  r,  and  .-.  r  =  6.-Wit.  Jonir  Gbbt,  down  into  a  tub  of  water,  tha  rim  resting  on  top  o* 

■MmtoUuBaa,  whrai  an  air-pump  m  bellows  is    F.C.S.,  Analjtioal  Chamiat,  Newcastls-ou-Tyne,  tub:  from  tha  bottom  ol  thia  baUataspika  pro- 

ngalnd  to  toro  it  to  bun  tb*  lead,  with  two        „„.'    ,      '      ._         ., .,     .     .„     .      ,.  Iimtfid  nnwardi      The  other  part  waa  a  dronlar- 

aU  miming  into  one  with  regnlaaugioA.;  thia    ,J*".f  J" ^'^^V /'"'*",' ^  ""^""^  1^°""  wi^ta^wi'toahollow.tomM«l»windih«.dla. 

« lest  dai>geronl,thifl.me  being    the  syUahns,  and  attend  one  ol  Uie  smanoa  ol«»es  iliTbrSh^FMitout  read,  similar  to  an  ordinary 

.     We  ban  te^  bore  than  on!    ""e  toaoher  of  whioh  will  be  able  to  recommend  t.l  °^  _",.™.l  „t  in  bottom  face.     When 

'  d  with  water,  Um 
.  in  the  basket,  tha 

_..._._          fo.  the  last  four  or  fiVeJeaiJhkve    to  read  up  such  books  a.  are  known  to  be  nwd  by  jj;,";^  ^'^^t^ioV^^'' to  "ir.  tto'ta.SuS'thwi 

■neeaedad  in  making  a  machine  which  requirea  no    "^  eisminers.-S.  H..  ^          ^^  ^j^=j,  ^^  ^^j^  ^„  through  into 

Midi  or  ipelta,  neither  doea  it  require  anyatten-        [5B761.]— Portrait  Drawiaff  In  Orayona.—  t],a  tub  ud  if  the  potatoes  are  not  all  dean  enough 

tioB  whan  at  wm^  for  when  ft  li  charged  the  gas   This  qnary  is  reall*  a  question  abont  enlarging  ^j^^  ^^^  „„  uid  repeat  the  opaimtioii.    Ferhapa 

doM  not  jawiate  until  tlie  pomp  is  set  at  work,     photographs.  That  baa  bnen  answered  many  times.  „,  .uW-.d  and  immoied  make  on  this  plan  wonld 

ThanM&MMnsistaofone^linSelandonlyDne    Sea.for  iEstance,  p.  802,  No.  B23  p.  119,  Ho.  1019;  ^^7?o„  wipSI!- -  J   LB. 

tate  and  blow-pipe,  wlQi  lamlatiDg  ooeki  which    and  look  through  the  indioee  of  back  toIuomo.    II  ,„„„,,     „^           .        „  _       am,.  .-,ii„_i„- 

BMbokftopanwlthODl  thTgai  ea^pfng,  and  is   not  ayallable,  procure  one  of  the  oheap  andhandy  [^8U-°..*'"?^i'"'..    .v         P!,«™  JlS 

l2y  to  born  lead  from  41b.  to  Jin.  Chili  at  any    guide*   to   pUtogimpby.      Hey   mo«tly   contain  sketch,  I  think,  should  make  "»■  y;'*^°°°J?L?g. 

aummtt,  or  to  nake  plumber*^  wiped  or  othw    chapters  on  enlarging. -Ax  Aiutbto  pioro.  proBotadohw.CTi.toti  4Qmft».-«n  *="»*■"»»»«''* 


MiSboreTan^!  ihe  to«>har  ofwhioh  wiU  be  able  to  recomm^nJ    ^■''"  £"^  ™  ''""'*  "*.!  "k"^ 

^r^lXg      iH  book..     The  lirt  he  raqnire.  would  be.  tolerably    f'^^J'Sf^JS't  th^  ^^iST 

Kn«>'^c^ma^  Jong  one,  and  would  ^ne^-^,»rt^e.c».w^^^    SlTt'^t*"^.  SJ^toS^pS^ 

ror^'e'^cK^e  ?oS:i"';'^^'K^k?«'^"Si"UlXu^by  ^"^^^'^Y^rlt-'^ 

-  "  Ji!!  /'"^^^T*  thB  «.m  n««.-fi  K.  KiveralsharptomegiTBU  to  It.  tl 
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"  W.  T.  C."  The  foimdatioa  foi  yooi  dona  oonld 
iMeoiutmcted  of  light  pUnUDii;.  I  would  pisfer 
tMk  noni ,  ■■  It  !•  the  moit  dm&ble,  or,  nty ,  ta 
imiplatt  of  )m.  thick;  if  jon  om  tha  (tod  pUta 
td  do  better  to  h»Te  it  In  two  platei,  and 


i&d  Kiiiie  Gxpcrleoee,  l«t  ma  wun  ;od  u  to  tlia  qm 
it  thii  gai.  FJitch«t  pnti  a  good  HLfetj-obuDtMr 
0  bis  gauentor,  and  ail  la  uta  naleii  jou  laaTe 


iWad  at  iti  edsaa  by  a  ptat«-itrap  on  the  iiuida, 
I  bj  aD  anglg-iroa  bar  oa  tbe  tuidanidg.  Ton 
1  And  Ihia  uUei  metliad  gtand  tha  Heather  moeh 


[66930. ]^Tluee  FTOblama  — Bmt>.— In  mj 
iplj  to  thi»  query  OD  p.  417,  tbeie  ii  an  obnoiu 
jlthmatlaal  blonder  at  line  IS,  nhere—  o-^ 
jid  not  -  ai  thaie  itated ;  conwqDeDtly,  tha  oddi 
n  II  to  I  againtt  tha  erent,  and  not  IT  to  1- 
kJUo  at  end  of  Mply,  by  a  piintei'a  enor,  L-  x  ^ 

tanda  liiite«d  of  ^  +  -^  tho  ooneet  («adliig.— C. 


land  A  being  « 

,xe«.  Now,  to  And  the  oo-ordrnatee  of  the  ez- 
tealtTDf  tha  Tad  log  of  omretare  for  any  point 
r.yoftheor —   —"  *•■ "— • * '•-'  — 


Z^,  and  Twill  be— 


.-)' 


*N6L£inCH   BARS 


■bontain.  by  l^in.  by  •?im.;  thia  bar  ii  attached 
with  Iti  (2io.)  flange  to  ttae  bottom  of  the  dome, 
iBd  the  aide  plate  (6in.  high,  jiu.  thiek}  is  iKetad 
to  the  I  tin.  nange  of  the  anf^la- icon  bar.  The  liu 
of  ilTati  required  lor  tbii  will  be  Mn.  in  diameter, 
and  ipaeed  G  diamelan  apart.  Tiro  augleiron 
Imi*  orDn  eaioh  other  at  right  anglei  at  the  top  Ot 
tlte  dome,  a  llot  being  am  oat  of  the  one  that 
puM«  on*  the  other ;  aodon  thotopof  tlwdomeii 
ifaoad,  lor  etraogth,  a  plate,  Sit.  m  diameter  «nd 

Itn.  tMiA  -."nrnfutTriw 

[G6B61.]— BliooUnr  Ooll.— IfoTgottomantion 
Ow  (iie  of  aaeondary  wire.  It  la  N<t.  36,  ailk- 
Mrerad,  aad  the  oonDootione  are  from  the  blnding- 
Mnw  to  the  nritcih,  and  through  the  primary  ooil 
and  ont  to  Ow  elaobo>magnet  oontaot-brsakar,  and 
tten  down  the  platiDDm  lorew  pillar  and  baek  tc 
Hm  olhn  UMUng-wtew.  The  leoonduy  win 
from  the  bfaiding-eorew  throng  the  real  and  to 
th*  awitoh,  and  U>  the  other  bmding>BO»w  I  have 
•MUMoted  >  pieoe  ol  wire  to  the  leoMdaiy  about  ] 
of  the  reel,  and  then  to  the  other  part  of  ua  ewltcli 
lo  give  a  weakn  pow«T.-~I.  O.  G.  T. 


_   _., J  COTTB  foimed  byOio  endlof  all 

he  radii,  we  mmt  eliminate  x  from  theeo  two 
iqiMtlont,  and  we  gat— 

T=  i    [(«•-*•)*  -    {«^*]* 

[  hare  not  giren  the  Tariona  itepa  Kqnired  to  find 
^ew  eqnatiana,  aa  tbay  are  troubleaome  to  print ; 
rat  I  san  giTe  a  ikatoh  if  rrqolred.  Now,  aboat 
:be  leriea  tor  oalenlatiog  Ihe  perlDherr  of  the 
ilUpee,  I  have  need  the  followiug  lor  the  whole 


--..•* 


[Wet4.]-8ookat  Joint  Ibkinr.— I  ai 
tnmdyoUigedtolIr.  A.  Bidu  '  '  " 
ImtlhaTeliot  goteiaotlr  atwh  .    .. 

•m ftfnid  wUle  audced lead,  jro,,  would  not  m 


not  get  to  oanlk  .       .    .  _  . 

■omething  to  point  up,  like  oement,  that  wonU 
make  them  perfeetly  tight,  remembering  that  then 
Mwebh 


to  Make  a  good  job  of  them.— Avxiom. 

[U936.]— Choke- Damp. -Choke- damp  ie  th< 
i..,. __    -  woorreotlj.tothi 


66036.]-< 
nqipuad 


C  E, -t- «  (O  +  2  NO  -  O  O,  +  2  H,  O  +  8  N, 


Two  Tolamsi  of  C  H4  need  (abontltwenty  Tolomei 
of  air  for  oomplete  oombiutlon.— WK.  Johit  Out 
P.O.B.,  Anal  jtioal  Chamiet,  Newoaatle^n-Tyne. 

JHM2.]— Blaotro-macnet.— "D.  W."  mui 
expect  to  magnetiae  ejen  »  aewtag  needli 
with  a  magMto-eleotrio  maohtne,  aa  tlie  oairant 
fkom  It  are  alternate.  I  baliere  there  ie  i 
qieaial  ball  that  ia  rang  from  looh  a  machine 
nUled  the  magoeto-beU.— Ps^.  BBOisam,  Ham 


3        ,  3*  .6 

■"  ■■  I  ■        ■!•-         (2 . 4)'  <T7Tr67  ■ 

-     (3.6)..T     ..  _s.^    , 

(2  .  i  .  a  .  8)'  J 

vhare  <  I«  the  eeeentricity  ot  th«  ellipee,  and  1| 
' —    TUiaerleal*  notdifBenltto 


■rork  if,  initiad  of  working  ont  eaoh  tem,  we  act 
u  followe.    It  we  call  the  term  inTolTlog  «■  the 
Snt  term,  ignoring  for  the  prennt  the  1  at  the 
Bommencament  of  the  nriaa,  than  inppoae  we  haTa 
i^loolated  any  tenn,ny  the  nth,  the  next  teanoaa 
be  found  bj  mullipljing  the  nth  term  by 
(2b  -  1)  (Bt.  +  IV 
<2n  -f  aj- 
[  hare  ealeulaled   with  thla  the  periphery  with 
uea  S  and  4.    I  have  not  taken  more  than  fire 
tsrma  ;  the  reaolt  ia  19  4Ce8.-M.I.C.B.,  Bath. 

[56949.1— Alomialam  <»°  he  obtained  from 
UTolita.  AJ,FI,  SNaFl  +  3Na  -  6  NaFl  +  AI.. 
il  E  1310  per  oent.  A  ahart  tinw  einoe  I  obtained 
a  from  AltOi  in  a  limple  and  iuexpeuaive  w» 
irithout  the  aid  of  lodiQiD,  and  alao  Oa  from  CaO, 
irhich  contaiae  7 1  '42  per  oent. ,  by  the  nme  prooaaa, 
1  baantitul  white  metal  wliliih  it  appean  to  me  la 
deatined  to  beoome  a  moat  aaetnl  metal  aome  day, 
V  it  will  not  oxidiia.  It  ia  adTertiaed  in  Birming- 
ham at  2a.  per  grain  -  £'00  per  lb.  Can  anr 
pecaon  inform  me  of  the  preaent  pdoe  of  Al  f— F. 
W.  Q.,  WolTBihamplon. 

[60949,]— Hanufaotnre  of  Alomtnlom.— Thia 
mstalia  made  at  Satin  dnn  by  U.  Peohiney.  Tbe 
prooea  oonaista  ot  Ihiea  Etigei— lit,  alumina  ia 
prepared  Imm  baniite :  2nd,  tbe  alamtna  ia  oon- 
Terted  into  doable  ohloride  cf  atoajiniom  and 
aodinm;  3rd,  thia  lalt  ia  ledooed  by  mean*  ol 
metallio  aodinm.  The  method  ia  pradiaally  the 
•ame  ai  that  worked  out  by  Bt.  Claire  DeTille,  and 
ia  neoeaaarily  Tery  ooatly  on  aooount  of  the  pnoe  ol 
aodinni,  and  the  chief  item  in  the  scat  ot  aodlomla 
the  email  Iron  veuela  in  which  the  diatillation  ii 
carried  on.  Theae  Tsiaali  wear  out  with  aneb 
rapidity  that  their  coet  ia  fully  halt  tha  total  eoel 
of  aodinm.  Some  time  ago  a  coneapondent  ot  the 
■B.  H."  apcke  of  hanog  luaoeeded  in  redooing 


fMMS.J  —  Omm  -  Prodnolng'  Avpaxktna.- 
Xlalcba't  uppantoM  makaa  capital  heatiiig  gai 
oat  JOB  will  wmattbopnmuza  <a  air;  bat  Cayin, 


.  J  impoaalule,  aatatamontto 

azoeption ;  but  I  have  netet  heard  anything  ol 
the  aheap  aluminium  which  he  predioted. — wx, 
JoSR  Qan,  ¥.C.a.,  Antl^Uaal  QbamiA,  ^«w- 
oaitle-ob-TjuB. 


1.1— Synuno.— To  Ua,  Bomnx  n 
.  E."-I  ahould  likalt  to  be  abU  to  ru 
ampL  and,  theretore,  tha  B.U.F.  not  Ita 
]  '^ta.  Ten  lampe  would  be  anlSont. 
inatructiana  would  be  eataamed.- Cin- 

5.1-PIioto«raBhy.— "B.Ss."  ehonldaot 
ich  Dneartain  adrioe.  A  wet  plate  can  te 
sd,  fixed,  and  waahod  in  tha  aame  tioai 
ake  to  dsTelop  a  dry  plate  VlT-.  "• 
9  advantage  of  a  dry  plata  ia  n*  qui 


rider.  The  pit  of  an  tmOitrj 
uiu  Dub  uiem  to  ideoa*  m  a  waak  —in  b^ 
known  them  m  done ;  wbenaa,  ia  U 
L  tha  grit  ia  allowed  to  ooUeet  batw*N  ft> 
lie,  and  U  prerented  fiom  settfaic  bitna 
teg  enrfaoaa  themMlTe*  and  10  odnding  tta 
L  TUB  1«,  in  nj  opinion,  t&a  ptiKiH 
ge  tb<7  han,  and  tt  It  a  «Mt  «•«.  1 
to  refer  Ur.  Obaa.  Hoekam  to  Uialait  peB> 
rlnted  above  the  ooriMpondenoa  ooIbbui- 

].]— Ball  Baarlnm.— Thanki  to  "b- 
and  C.  Hoaken  for  their  i«plieB  oa  Hi 
;  but  I  think  that  the  latter  ia  aomawW 
the  mark  in  oomparing  the  bearinge  d  a 
or  tricyole  with  thoea  (3  a  ateam-etigaa.  Ia 
oaae  yon  han  ateam  aa  a  graat  fonani 
ther  oulj  the  alight  powar  exeitad  ay  a 
Mdy,  thenAne  requiring  only  a  luij  aial 
eurface.  Now,  I  am  going  to  atate  h* 
I^.Hoakan  cannot  eontroveit  aa  to  thiiw- 
caae,in  whidi  he  aaya  tha  friction  of  theM 
a  la  ihown.    The  trioyole  wae  bongU  akeri 


r  day*  before  the  dlaootair  of  Um  wbm^ 
not&d  that itdid not  ran  qnita «> Hd* 
ire,  and  thought  I  would  tako  o«t  m 
a  Md  oraihaul  It  geoerally.  Now,  thai^ 
here  I  found  any  atiffneaa  wai  In  the  M 
lilh  tha  ramnanta  of  oiu  ornalied  baB,  ■( 
Dthan  mixed  with  the  Uta,  and  «fa&( 
lerawu.  In  the  other  bo«aa  ttta  liilla  — 
•od,  and  needed  nothing  at  all.  It  la  id> 
I  why  the  bnken  ooa,  iMfng  toft,  tkaM 
le  othara  away,  or  why  ona  ebould  glaaMI 
>ther.  loaoaeaoreClHoakanthafdln^ 
aw  ball*  in  the  box  the  -»—■*»<■■-  iub  a  M 
-intaat,JnataB  R  did  at  flirt,  Mdwti 
lulng  Burttoee  do  not  ntHWSta  naen  ■■ 
>  aqnan  Inch,  I  fafl  to  aaa  wby  tha  Id 
1  areamlBlaka.  It  !«  ut  wdimotal M 
lohinee,  not  alMn-eaigliua  nor  StmM,  W 
I  and  trloTcIaa,  do  run  W|[titi-  with  U 
a,  and  if  fnrther  nnof  i*  wanted  fabli 
it,  and  run  tiie  machine  on  tb  coDara  dfla 
ad  U  wiU  diow  iInU  aoon.  I.  and  ■« 
.  would  like  to  have  thia  mattB  wcU  i^t 
and  thaiB  are  pleaity  that  Ckn  da  fc- 
^nHi,ui>ljLLr. 

9.]-OaatliivB.— If  "Fonndry"  wHl  ■ 
1  aa  dry  aa  poealUe,  and  duet  hie  marib 
•htly  wilh  Uorgan'a  plombago,  I  da  ■! 
e  will  have  to  oomplain  again  of  tteHli 
loHinghl*  eaatlagi, '-       '*  *- "" 


— IIBIIL  HoDLinB. 


:  it  waril 


1.]— Boatins. — I  have  not 
iuTention  ol  thie  kind }  bnt  tha  drai 
ketch  of  a  plan  ot  my  own  that  I 
TO   yaaia  ago.    I  fad  ooaAdaatt  _.    .. 
jour  purpoee.    Fig.  1  ia  a  plan  of  tkafjA 
xad  together;  a  ie  a  hmi  wheal  wifta    , 
bolepart  way  through  and  a  roBodoMtta    | 
tha  w»  with  a  boB  at/,  tapped  ialo  ti 
ind  and  a  guide  for  a  Urake  at  1  (•  cm  kt 
itotiropartB,aaahown  by  tha  dottadiM 
2) ,  ■  mnat  be  made  in  tbe  aqwaia  hole,  •»  ■ 
aaailyontheBhaftrfrf.    t  i*  a  bevel  «tai 
>  be  flxad  on  ahatt  d,  aa  abown  in  Fig.  t;  *    I 
rheala  mu«t  ha  made  both  tha  Mma  ame  mt 
amber  of  teeth  i  *  [« tba  end  of  Oa  thriK 
0  ae  to  work  Into  tha  rouad  part  at  «■  * 

cut  lengthwaya  and  aroand,  aa  aboaa  id 
at  la,  for  throwing  the  —■ ^*-'-  into  dite- 
r  when  you  want  to  go  ahead  o»  aataia,  ft* 
Fheel  a  mnat  be  in  tha  portion  aa  ahowa  k 
but  when  yon  want  to  baek  watK  withaM 
a  with  the  other,  by  pladng  tha  baval  wiMl 
•  podtion  aa  diown  V»>  do*tod  HMib 
ng.  4  ii  tbe  abaftfwFlg.  S  to  w«fc«; 
athabiskafiiatUaon  Fig.3ntl,aa«yli 
vaFIg.2with,aoMto  loA  «M  ArfbV 

ioaatoenabto  youtowodc  tiM  sMMni* 
ntto.  OfaiFig.liBnUgbn«lwb«il«» 
-  to  iA*  ltwith,ac  If  tkrtkMt 
^■nmai  Bddagnoa|-«AMb«l> 


JuLT  II,  ISM.  DiaiJSH  lUOHAinO  AND  WOBLD  0>  SOUNOS:  H«.  !,0<0. 


ENQLIHH  MXOHANIO  AND  WOBLD  OF  BOIENGB:  Ho.  1,060. 


reSSTS.]— Xodal  LooonatlTe.— (l)  No;  jouz  lina  would  hava  been  bettor.    Then  I  Onuoad  off  idiiM  wooM  1m  UL  Sin.  b  iMwa  x  an.la,iak 

italBt  will  Dot  diiTB  aireii  oua  looli  eylindar  pro-  u  mach  of  the  water  M  poiiibia  with  a  tube,  and  being  the  floor  am.    If  fbaX  M  too  bbA  ■•«■ 

leil;.    All  tha  paita  an  too  imall ;  luch  a  boilai  br  tha  lame  meaos  intioduoad  a  1  pei  ocat.  lolatioD  than  ;on  ma;  Mt  tlw  boikr  on  (ad,  in  wUAmm 

rouldnot  inpplTennaiiagle  aylindgr  {in.  bj  lin.  of  oamio  aoid,  wbioh  lallowed  to  leoiaiii  for  a  few  it  woold  rtud  in  a  total  apao*  ol  3ft.  BB.«ih 

copetly.   AJid  oae  point  ia,  that  with  a  liugla  lin.  minatee,  till  thej  jiut  began  to  aluuige  aolonr,  «aj ;   hot  that  ^atam  wonU  laodai  It  alaatt 

-heflml 

both  b 


both  largoT  and  aUo  deaigned  ia  •teohnioal  war  tilled  waleT,  to  tha  lutot  which  aoma  diopi  of  an  lontallj.    Let  tha  Boa  ba  UiM 

towoik  aatiifantorilj.    I  will  help  ;on  in  thia,  U  alooholioaolatioQotiodiiieaiiiUnegraanwanBddad.  Emm  the  brldga  to  the  end  of  be . 

joa  datire,  with  plui,  but  the  praaent  boiler  will  Ihii  wai  than  waitwd  oat  with  Haeata:^'i  fluid,  t  aqoaie  aeowa  Boe  to  ohiauur.    Oanr  wito 

not  do.    Sin  of  parta  tor  oylinaer  Jin.  by  l^In.,  Dolonred  red  with  DaganlA,  and,  tha  lad  fluid  being  lerai  at  the  16th  inoh  from  lb*  batla«,aDdt^ 

atroke  ikaiild  be  fin.  long  by  lUi.  wide  for  ataam,  remoTed,  thay  wei«  ouinntad  in  plain,  nnotdonnd  loa  np  to  tba  I2tli  iiKii  only  onwultiiM.  IAl9 

and  I  In,  by  iiu.  cxh«iut.     Ban  ,*,in.  wide.—  HMutioha'a  fluid.    Tba  molt  li  a  doable  atain,  nyMlI  ran  witb.  aay,  aOlb.,  not  moie,  nnlaaal«>    . 

Iimot^  which  ii  diatinotive,  tnit  not  tery  sffaotiTa ;  hat  tha  u  knew  tha  boIhT  to  ba  aafe  for  nuns.    It  Aarij    | 

JZ^^lt'^-^^'^'^rTJ^.  ^^^^^^'^'i'^^^^^":^^^'^^'  ^.:^vL^i.''^^'.st^j^£'X, 

S^^ta^tlTlSjar^^rt'dirSt*  ^;    ^ha    Ha.nt.^-,    flmd    a.    di™ct-l    by  '-'^P'r  ?:^  "^T '^TT^  "^filS^t 

IbeM^tendLggtoambraeaaanunylinaaol  fotoe  Haentacha,  i.  thne  parta  alcohol,  two  water,  and  i^  ;  W  «  hydranlio  teat  to,  my.^filb.  worfiia 

••MlSUrioS<<>«>>7.ifthe<>oreiaaiedandthe  ?"  ^'??V"l!L'    ^^S^i  ''T^^.    "?  ™*  l)rttar-I»7lOTi. 

ootlttoTaWa,  tha  Uttar  will  ba  drawn  on  to  tha  mtended  to  be  lapairtitiojulT  adh.red  to.    I  wa.       766997.] -Hydropathy  .-I  !»■«  d«i"d™rt 

M«.-nu.  Bboalukt,  Hammaraodth.  fP^K  ^^  ""  ioohol  ani  flnaUy  naad  perhapa  t^^.  ^  i^',  "  tSb  aiid  apongo,"  bnt  wifZ 

t6«83.]-Wlndow.CJl.,.^Apiao.of  ordinary  ^g^ft'in'S.e'^^o^  S'iS^'  '^y'"S;iS;  J^^*^  ^^'W^^-Sli,'^'']; 

looUDg-gtaa  u  fltted  mto  a  ftama  of  aogle  imo  or  wM  to  nia  two  rfiaUow  oella,  in  eoaaeqnaaoa  of  [ffLTrfUuT"  ^k^^^Jii  rS^TT^^ST  * 

«oi«ar,with  a  baok  of  the  aame  metaLa  braaa  which  many  cl  the  larger  ToWozea  baTa  bant,  or  u—^t^^^  A.fal  rJ^Tl^^Z^w    "oZ^ 

■°%:?^'^'P^,r^^'?v^''rT.t*;i''£  n>Pt™dfr;mthoprai^ofth.ooT.r.;b«t,'«x-  ^^^^^i.^^SySto "^SSSiu-Sta . 

a  aat  Mrew  b|^g  aolda«d  to  On  oentre  of  tta  ba^  oept  (or  tha  tear  at  one  .id.,  they  an.  parfe<^  toI-  £i  daJl^art  SfTfti   SSte^Sd  mSi- 


'i^*^'P^,r^^'?v."''r'::Ht*^"£  'i>Pt™dfrSm"thepr.£are'oi"ih.ooT.;.";'b«t;'«:    3d*"iiLit*°.%S«SS. "SSS^ 

■  mi  aorew  being  aolderad  to  the  oentre  of  tha  back  oept  (or  tha  tear  at  one  iWe,  they  are  perfect  toI-     S-r   da«^i«t  ST^fti    flfa^T 

in   aboritontal  portion.     Ancthar  aocket,    alao  »oW  lam  notaarethatthiaetimroWoxaa  araan    ^rwnJ'^lZJSt^   i-t^   mS*! 

haiinsaaat  aorew,  ia  fixed  on  the  frame  orwaU  makinff  daaorMion.  b>t  OM  lika   I 
On'aliuthe  wiodowln  a  vertical  poaitlon.    Apiece 
of  braaa  rod  about  I2in.  long  ii  bent  at  a  right 


la  end  ;  the  abort 


Toia^  I^notannthatthaaetom^Woxaauaui  „»!„,»' deacripHon.  b>t  ow.  ^Tamaikfl* 

unmitigated    an  .  for    bey   Uto  dudiarged  tha  j£,i^  wherihjit^.athy  ia  taaHy  pnaliri^ 

yoangoDeaintheirmtanor.whiehoanbeaeenniDre  B.80  .  Piimoulb.        ^^ 

olearft.— FnAJJCUB  Qnurr.  •""  '  "I"™*"- 


■ralapaaaadthronghtheaDckatODthebaokoftbe    pot  wilh  tha  ah«te*(  ol  it.  legi  in  the  ijouid,  the    ibo„  p„oti.^  «  home.  The  great  poini 

.1 '  «»..  _i—  r._   11....  1..  I 1 t_.i.     atmcMDheiic  Dreatore  la  exerted  CO  nalW  uaida  it.  the     ..  _i_  Tl — i,i_ ^  a   rarffftilly 

Ji  Ii*dMp*thk 

11  part*  of   Eogland    and 


???^i js?  8>^.^..'^r. _^  .'^'7 ":-? ^'>  t's;r/sr,^r'Si;^'^tt!?ir!'' wCif ia'kuS  ^.^- x;^^-.*"^!.^ ^,s^ . 


borl»»>tlllyaiidTertioally,  andean  be  olamped  in    "pbon  Ming  now  ailoawitn  air.    wnenitiamiea  j^,,     Thera  are  nnmarom 

Iri  portion  by  meana  o(  the  a.t  aSrewa.    "lO"  water  and  replaood,  the  column  ii.  the  Wgeat  ^,„^    ^    aU  part,  of   Bub— «    .^ 

LkwmT  ''B  "™ 0"'   ">,» .^"•"v'T;^  I.  T^    ^.SP  " Quixote  ■■  ahouU  entai oneSf Ibmn,  it po^l^li 

aoma  more  Lquid  through  the  ahorter  lag,  and  tUa  „  lona  atonn  aa  he  eao  apare;  ewii  fcS^^-*- 

•Yen   nm  a  very  great  ruk,     prooeaa  ia  oon.inued  till  the  whole  of  the  liqnid  ha.  ^f  £"™<^  ^LTthSTh^  wiU   ot?^ 

trouble  to  oonTiucu  a  muni-     ran  throoBh  the  aiohon.     If  Ton  don't  fill  it  with  r^°°'""P°"  PT°"  .""i    ■      *""   °     ■ 


*^*'  *tU°*;  «""  ""  '''  ""J-  .He  would,  in  w.t^r,  ha.  auck  uTaii  through  ILa  longeat  lag,  a  [^J  S^^  ^SS^^iiPtatSj 

jUproh^ty,  aay  ,ou  ware  atading  the  Uw.-  vacuum  i.  produoedjmd   ono.  jUrted,  ^pro«e«  ^Sfl^^<A^^^^J^T^  ^IS^ 

''■  ■''■  "■  goei  on  ai  before.    The  bnger  the  long  end  ol  tha  ^iTTill^.St  •  in  i.m  iSStJiTlSiw  wnn>  natal  I  ^ 

.i58B87.1-^rtTox    CHobator.-M.y   bo   kept  Sphon  ia,  the  f«ter  tte  wateTg«» ttroV  bto'^S^'J^^lSSfiih^YSf^ 

niaoed  m  any  freah-water  aqaanom  and  aimplo  roaton  that  the  long  end  being  lower,  the  j-kj^  'j^  j  ,'0^.  ■-_  »»o.     I  thaa  —at 

r^itt    pondor    rain    water      Of  conrae  di«.«n™  betwcentteheigWof  tha^ipaoecf  watw  ;;3^tldr5^tLb2h'.SS,Xiid    to  ft? 

akaa  jilaoa.     To  mount  whole  noB  a  cell  Mid  the  bottom  of  the  longeat  leg  i*  Inoreajwd  and  oerlT.  went  thronab  the  roKnlar  ffnafimnt,  1 


«       u     ,.    .    B.™ona.before.lT.B  longer  the  long  ^01  Uja    ^tbwi^flt ;  in  fact  IgStatiiaily  wor»,  nnfill-l 

flaalon  takaa  place.     To  mount  whole  liDB  a  cell    and  the  bottom  of  the  longeat  leg  ia  Inoreaied,  and    2^"*^^  thronab  £e~reKD 
withanoboniteriDgfaateoaddowntotheglaaaalip    thoralorelho  preaaure  li  greater.— R.  A.  R.  Bra-    ITt/ittime  waa  iblaL  boA  «...  .u-  ._^_ 
with^nadabalaam.    Wbou  dry,  flUthacaH  with    wmt.  iKn  u;3'oSXtih^  ST  ■JSTtSJB 

a  mlitBre  of  eonal  hnlki  o*  inet>»lat«d   imlnt.  ™.  „.„__.  ..  .„ ^   "in  of  life.    I  mayadd  that  U  dan  mm4 

"  oald  water  aore  "  now,  aa  hot  wak^ 
xaiaiu  uatha,  &0.,  ara  much  naaa  in  tha  pMM 
treatment.  I  wonld  atroogly  nrga  "  Qaial^ 
or  anyone  labonring  undat  norroua  diaaaae^  M- 

,  ^    ^        ,  .  „         .„.     __        .         , ,,    nation,^.,togoanddolilrawl«a.~W.aBiaMW. 

MthooovKglajLwtajlioirola  repeat  every  Ihrea    thit  of  oapillMry  attiaoUon,  that  weald  oauM  walJr        rwOMi  1     On«t(«.  1«   Al»l».      Tk.l_l. 
dayaforafortnlgiit— a.B0TmF>.  to  apontau'eoa.ry  riaa  abovk  ita  own  level  f    It  onr    ^^^il^^^S^Jf  {^S^Ti?S«i 

"-"87.]-VolTox  aiob«tor.-(l)    I  koow  of    frieid  wiU    cou.idw    a  moment,  the  action  of  .    "''*'™"  *"  '*  ""^^vAiabna  In    |  13  tmmt 
-' -laof  keapiug  tham  long  alive.     They    aiphon  ia  exceedingly  um)ila,  ai  ia  caaaed   thoa: 


an  DiuoUy  aocompanied  by  laall  onutaoeaoa—  The  oolamu  of  water  or  fluid  in  Ibe  long  leg,  obe-  theretota  (  I  1:1)*,  different  waya  ol  airangbg  li 

Cjclopaeapeoially-which  feed  on  them.    (2)  They  dient  to  the  Uwa  of  gravity,  would,  on  tha  exit  man  in  two  llnae.  ona  oootaltjng  fcU  tha  aaiw^wl 

may,  tarn  told,  be  dried  on  a  alide,  heated,  itained  being  opened,  at  once  devieud.     In  thai  deuend-  the  other  alltiia  aoldiara.     Waou  MOW  bCMk^ 

by  aently  pouring  atain  on  them,  io  aa  not  to  dia-  ing,  a  partial  vacuum  would  reanlt  in  the  band  of  oar  lina  of  aoldiara  into  threa  MoUaoa  of  low  ^ 

^aoe  them,  and  mounted  in  balaam.    (3)  A  volvoz  tha  aiphon  ;  but  the  atmoaphare,  preaung  on  the  aaoh,  and  Wa  bate  11  diflarant  poiatiaaiB  aBiiig  la 

ua  green  globe,  fraaly  awimming  and  rolling  in  anrfaoe   of  tba  liquid,  iuatantly  foroaa  fluid  into  laUola  (namely,  between  anytwo  or  at  ailhwaA 

the  water,  and  crfaboat  the  aiieof  tha  dot  of  an  i,  what  otherwiaa  would  be  a  partial  ▼aaunm,aud  from  which  wa  moit  efaooae  tbraa  In  wUak  to  |lMa 

i«  rather  larger.    When  tolly  grown  it  ia  hoUow  thna  a  oonatant  defending  flow  of  water  i*  pro-  onr  three  aaottoD*  ol  tcidlem,    TUaoanbadHak 


a  with  a  power  of  25  or  ■□,     dnoed  until  the  Said  ainka   below  the  and  of  the    I 
a  Tolvoi  ia  tean  to  be  generally  of  a  light  green,    ahoit  lag  of  the  aiphon.    Air  than '- '-  "" 


I  the  aiphon. 
itt  void  by  tl 


—  , ^-^ — ,  — ......                  ^  tiona  mnit  not  diaage  thefrpoaltiona  wiUinBBib 

dota  are  Boekatad  oalla  lying  beneath  a  tranapareut  the  initrameat  ualarally  oaaaaa,  beoauM  anaquili-  qu  another  wa  aee  that  there  an 

layerwhlohiavltlbleroiuid  the  edge,  and  ia  thicker  brlum  ia  tot  up.    Tberafore,  unteaa  yon  fill  tba                                 ^  1  laii        119 

In   the  yonnnr  and  amallar  apedmena.      In  tha  aiphon  Gnt,  wlirre  ia  the  column  of  fluid  to  fall  by                                      [  I  ")    t    I  13 

younger aMWnena  tbe  caUaare  maiinil  together;  gravity, and  thui  i#t  up  a  aiphon  action  P    By  tha                                       ..        .  .- 

they  raoeda  from  each  other  with  growth,  leaving,    aamo  train  ol  rouoiii —  "^-  ' "—  ' "■   -' 

howem,  Unea  ol  oonoastion  between  them,  which  tbe  long  leg  of  the  >i 

may  be  aaenhy  a  aomewhat  higher  power,  aided  by  tha    flow  wonld  Iw, 

a     eondenaor    or    the     nie     of    oblique    light,  deaoending  coluoin  u  luuKsr.    lu  piauuun,  unio 

Hut  of  theae  oelli  remain  aingle  oella,  and  from  are  many  othf  r  coaaidentlnna,  auch  a*  pipe  trio- 

the  nuolen*  ol  each,  or  of  vary  many,  prooaeda  a  tion,  (or  initanc^ ;  but,  ia  theory,  the  longer  tha        .„,u^  .— bi-^.  uuu.— <  .««.  .  uw. 

^t  flagellum,  and  the  aphere  ia  rolled  through  tha  pipe  in  varticil  bright,  tba  greater  ihoold  be  the  oopper  Wire  into  a  wooden  *""^^t  and 

••(«■  h.  Uu  united  action  of  theie.    At  tbe  edge  apeed  of  flow,  and,  therefore,  the  volume  delivered  the  Buoe  of  a  gaa  or  apirit  lamp.    Tha  [aujiiJjM 

end  will  aarre  aa  an  excellent  aolS«rlna  tool  l*N 

, ,_^ m).]  kinda  of  email  work.    Tou  moat  tin  tha  wtoa  fel^ 

' r-  — .- ;-  -7. ■„  ","    — '  ".L~  — ina  iiuormauou  aiked  for  can  ba  toand  in  any  ol  oourae,  and  uie  retioaa  a  flux.— C.  D.  B. 

aubdivinon  of  it   a  cell-wall  ia   tormed    ao    that  [56B90.]— Boll  Telephone  Oironit.— I -lo  nol  danaera  11  niually  pUood  between  boarda,  wM*« 

Initoad   of  a  aingle    oell  wo  have  leveial  oloaaly  undentand  your  queation.     Expreaa  voutaelf  more  a  aixp  amaller  than  the  foil-platca.     Oneiack** 

[regatad  together.    Tha  aggregation  contract*  at  prooiaoly,  and  I  willaaiiat  il  1  oan.-S.  BorroBB.  of  each  alternate_  plate  oraKquaotly 


K*5J!i^/b^me.^a;;S^X^d"in.te;d    of  '  [ScagLJ-Blowhole.-It  muat  depend  on   tbt  !i;Vw  ?Lm"o^k  SX^  SSiiSS 

plB'eltio;   tbe  rim  of  the  lauoar  clinging  to  the  loijitv  of  the  hole       But,  in  any  caaa   my  advice  "d  l«nd'ham  over  on  the  board,  faiUningttJ 

aantlybocomcdetached.awimaaboutiiithooautral  ^Zl,,^^       Tt  -Z          ,.        ,^       ,  po^t  of  oontaotia  thoroughly  clean,  the  to«fc«(a 

cavity  of  iU  pwant,  and  may  there  atUio  a  oon-  I669Si.]-HidraalIo  Bam.-Idonot  know  In  bolt  ahould  do  no  harm.— BoBaim.. 

aidarableajxe.  About  fltteon  montha  ago  I  mounted  ""I. ^'5??"°,"  5"*"   "wit   the  mformation,   or   I  [fi700l).]-8Datk  OoU.-If  joutr 

aboutadoienalideeotTOlvoxea,  which  now  aaem  would  with  pleaaura  giYB  it.     Something  1*  atated  tiona  nndemeath  you  wiU  find  that 

tomatobeaagoodaawheDlheywerearatpntnp,  S",,"'!!?.'''!" ';^  ^^  J,'^  ."T?1'.     *"■"?">''»  Rota  to  the  apring  ol  tha  oontaet  ^      ' 

though  I  aupH»e  they   muat   have  deteriorat^^  I»"°'"*- »?""'''.>  \'! '  todeUver  w»tar  mto  a  ^  ,^  ^§^  ^,^  ^^ 

•omewhat.    ^t,  1  took  ihem  up  from  tha  wat«  *■"*■«"»•>—-■• '-^''v -"-•■-l"^""              mam  wae  vo  we 

fa  which  they  ware  awimming,  and  put  tham  iub 

calla  made  on  alidaa  with  gold  aiia  aome  time  pro'     , ,  „ _. „ , , ^ 

viniutr.    Tbia  I  did  with  a  glui  tube  drawn  u  a  ahoold  flx  it  m  brickwork  aimilar  to  the  reguUi  muat  bo  couiaotwl  togethdr,  and  fay  tha  itf  '* 

jioin^  Utlogoff  the  tapetaaouM  water  till  I  had  egg^nded  bcikn,  the  funaoe  being  undamaatb  piece  ol  inanlated  wire  with  the  ^limedtha— t^ 

moagb  Tolroita.    Cello  made  with  riogi  of  metallic  the  iroal  and;  bat  Om  minimum  tgane   1  qquU  breaker,  whilif  the  other  Miiaa  (d  foak  ■■!  •• 


I,T  11,  UU.  ENGLISH  lUfOHANIO  AND  WOBLD  OF  80IBH0K:  Ho.  l.OSO. 


rntOUSH  MEOHAinO  AMD  WOHLD  OF  BOPmOE!  Mo.  1,060. JmT  17,  ISM. 

, „ ._^>eTliu[toftblDBl    Tlu        ((I70II3.]— Ooll  Oomteotlona.— VOt  ur  of  our  slsi!-  Indeed.   inH  nu  of  r""  iMAen,  iriM  biA^AiI 

ndwiilbfUxmtJlB.dUmeter.-S.O.B.  rilalcormpaDdenU  uil..t  oneot  ChetrrnnrluwfriHHlg  Uli  ralijaet,  bkt*  the  ^dndnMi   to  Infona  m  vtal 

rjtTiiun    i>(.««i.   T>.j«»(na.     'nr),<,>v,   <■   ]hI  In  "  "■*  (oUovrtig  ?~1.  Ho*  tnou  I  DOnoMt  iSe  win*  (toBM  tt  ta  beet  to  aniW,  how  to  Jnto  gwoj  iped— . 

rfiJIiS^^B?^^JS«*V'^i™2l^  Jlint^  """  inedioUcoil.  iriih  onlT  one  kind  of  wl»  nwdl  ind  il .  rw*  ~ItooSSl2.  »T  nJini  fcgSSTl; 

'»■^'^^  "  "^  iritB»TT«idfwc™iKTwf«.B«d?    S-Howmoitf™-  oVp^rtD^tTof^kUtic*  inltMUoa,  whieb,  a  1  AoHt 

'■"""'  i«t  Uie  win*  tram  ■  11a.  apuk  lodnctlDil  coil,  with  son-  kgcp  mrHlf.  lu  pre  to  mr  frlenill  who  can  to  tan 

CSTCKrT.]— BewtDB-Hachlne  Vork.— I     iliall  be  Isntei,  dlediHBen,  nod  comcratiitoi  ot  the  erUndtieiJ  them.— Ooiai, 

|Ud  to  be  Infoiiiwd  if  ud  how  ihe  etitchlDB  In  muked  h&pi  t    A  ikttch  would  gnatlr  udat—WiiKLT  Su>_ 

OBtlnlidlH'gununla-coiHt*  tor  inituH  !    I  wint  ■  ciibii.  [STOSS.]— Dyiuina.— To  W. H.  Sitbs,  Oorcnn.— 

quDtllT  of  «>wli«  doM  »«7  "enlr.-J.  W.  (jj(^  j  _  aie»nlii»   Stationary  Bn»lao.-  To  StijT.ri^'.li'iSSl^  ^iw^'JSUS^i^ 

[6?CSe.]-Wim«hurBt    InfluenOO     MaeWns.-  ■I.vict*."-A  friend  of   mine  wbo  ii  In  nhugvota  ^^J!^Vi^^!^'ii^%^S^''i£SJlS^ 

Will  Mr.  WlnuhnMt  kinaiT  intotm  me  whether   It  ii  SlfcrnirT or IuhI bolUr of  the  Eobey  ptindple, i. mneh  ?^„,?'  ^/iE!t*^.2ri:i iS^i- iltSl^^Li^ 

•ynilblB   to    Mnitmct   *  mullipl.te   m.*Lne  on  hi.  lerpleiei  about  lbs  elaobg  of  K.  u  the  onl^   w.t«  "^P"?"  ^,  T!Sm5T?^iSJS?  JS   iT^L^taZ' 

.through  the  medlnm  'W*^*^  e*""*"  •«»«•'  «»"«tr  of  Uow,  «id  Uie  "*'^'    '^^'^J^Z*^^ 

■r.Ulii»rtothB«,n-  ubei belnlpUeed ![««*, it i.  .Imort  Impoedble  to  dl^  I„^S^^g?5^m  h^w?S  SSd^  iSaSUi 

„ peln.pidr.ofpUteel'  odge  the  diJSt;    I'e&ia  Tonr  eitflui.e  operienoe  S?  i'SS?  7L7-«  »-.?iIiMf,Jl!r-2L  tiSTft 

-At*""-  ™''*  •"*■'•  T™  '°  ■°W™'  ■omethin.  which  wonld  ^l^^^™^'" SS^^ESSSl  ^SLftZ 

£».1-Hri«»l*e..-W«itedtokno— pl«t  S?^,^1?^''tu'Si'^'^?SrC'SS'.'^  SSt"  ?^V'm"i^fiiSS,"3.'i  L^SSSTt^t/XS^ 

Bffcll«duug«.o(  gunpowder,  100Td.ai.t«ioe.hj  ?1.'^™£,™„™?"k,  ^twSKH  W  ™h  mt  wJS?^  a»de  from  «i  ei«!tdi!.l  point  of  Tiew  I    arf.Hnottai 

MtT!h«Te»^tn.eon.imdwhiiHori.al  buteritj  ."uJ^JJ^  ^^  oowmea  to  wmd  out  wiui.  j„p,rtlniBt  fot  aa  to  Imjnlie,  whai  m*]t  wo  enl 

OM  foi  con«t«a«T  T    To  be  find  about  three  timet  diulr-  Totir  promlead  letter,   rtTinc  partlailan  fa  i^ari  tt 

—Hiuno.  [ETOtS.]— Sleotrio  Sella  In  aansa-— Ther)  alnn  windlac  field  maneti,    Ae„  and    mppoolar  wha  k 

|.;«o.]-Voltalo-i -"»  .«  m.k.  ™.  ri..»ie  '^'«S''_'^?'2  _•?  T.<?"?».'^.'S?™J»^'°  «.p»«.(Mib^wai ■-■ -^- 

batteij,  would  ibow  a 


us  been  a  diOoultr  in  working  three  or  tonr  bsUs  In  (ppean  (h  I  bopett  i 

lerlsa,  tton  on*  batttrj ;  thli  apptue  at  lut  to  be  oter-  tnmhllng  yon.  III  n 

nnu.iiulglngrromtbe  following  :— "The  shoit-sirenieiBg  Icm  In  all  ttsdlBeBilc 

riTH  Bali.  lanbleWDtuddeetn-miigaet.    Df tbe new aiTUifeoieia 


H™«ilmM.«SS^    leTiMwa.toB«(«»rte.w^n«theb«lli™eyeM»i   I  wU  r«iain  fOr  field  mignita,  ko.  ?-Ci>m  Owldm. 


riTH  tULi.  lanbleWDtuddeetn-miigaet.    Df  tbe  new  airuifnneia  [(TMS.I— Rot  Wktar.— Ibai*  ■  bot-watauiMi- 

Jt7Hl.]  —  Ba,ttMrr<— WbaC  ii  the   reason  optlcUni  iie  raaiitanee  ot  a  ball  Is  irsatly  ndnsed  whan  striking  nwnt  thai  OoM  not  aaawn  obIsh  tba  fln  li  MOilM 

I  nitboss  small  eslli  tor  bell  sod  eoUwurk  ?    Tha»  Jie  gong,  ond  s«  all  the  bells  an  IndepeodcDt  of  one  sttendedto.    The  bolkr,  ft  conn  ooe,  is  *1b.  b*  «>.  k; 

edi  require  Midi  powerfol  In  proportion  tothtliimall-  mother,  the;  oHo' l«s  naistanoe,  end  take  lam  oella.*  A  4iin.,lBe«tDp)B  aisln.  Asm  r<ci^tcrgnte,uAlsUk, 

B«SB  to  work   them.    WUl  It  not  sosiref  to  dm  maoh  lescripoon  of  the  donbu-woaM  eteolro-magiiet  used  in  below  the  hot-wklM  erlfiita,  mtdi  u  IIib.  br  lUa, 

latter  eelle,  reonltlng  tor  the  deielopment  ot  eleetiicitr  ^a  aEore,  wlU  mndi  obUge.-H.  &  K  total  length  of  flow  and  ntnn  pipe  SUt..  lAleh  kffi. 

dlloted  aoa,  thui  ivdndug  tlie  working  ant.     Vhere  rEma  i— VrAMam    —  Will     one  of     anr    THden  1»^>  Tib.  to  ntd.  It  rappUM  in  toUat  eoeks,  Ibt  U 

the  rise  «t  tbe  batluy  ie  no  objeoUon,  I.  not  there  ■  nidl?Sjar^rhS?'ta  as^Ui  whirt,  iJSe  1^!^  «*  ^  tlKiid  the  ISSZam  tltt.  from  Ihe  qlhte 

^ti^,tilf  _lMli.ai,Doit  manU amongit  onr  opUouni  ^thoeethat  are  lin  at  the  orewnt  time,  u  weall  wrougLt-irt 


—  WmU  (ome  g 


-rthat  are  .Uts  at  the  pr»ent  tidie,  u  weall  'T        .^'^J!^?£^^'.^^-™h-t^iti;■.w 
that  the  population  of  the  earth  [•  alwafs  on  the  =™?.  ™  from  one  gfllto  a  pint  tf  '^'r^^T^S » 
jic™se,nnd  that  mora  are  bom  thsnwhatdlesf    Some  orerr  three  mlmitos  from  anr  rf  ths  ooehl.    WaMt 

, persons  oontend  that  the  number  of  UTing  exoeed  tie  "Yf"  "J^'"?"^^  ,5^[5?^'    "  TjliS 

a  iLt^  .xpsrimoita.  wSleh  I  may     SSTber  ot  the  dead,  hut  a.  mor.  are  b^  than  what  ?^""^  TlJ^^^^'^'TI'^^JZ.JSr  ^J1^ 

pBfoim  with  a  ooQ-someOdiveKe  tbsnehowingtbe     lies.  in.  itated  time,   the  greater  number  seem,  fa  Mt.  from  to  flrst  oooh.  and  ao   »rrsnts|d    aa  to  wd 

wk  tbrangb  Tstnum    tnbSr««l  gl™g    shodil-     raront ot  thoa.  UtIm.    If  anr  ot  " ours  ■  wlU  BndlT  i^t» ot  loparatolr I    It  «>.> skotsh  wonld  ohUft-ta 

iri.  V.                                                                                     itotobowtosolTsthb  problem,  I  thaU  be  eiwedlnglT  I>oim. 

riiaini    n«a<4n>aon«a  _  If .  •n.fmnim  ■)■»«     jMlged,  »a  othtTs  oonteod  that  the  nnmber  ofthedead  ICOTO.]— TBlaphona.— HsTlng  oomploted  ft  i*  4 

^•g^^SS-lSSST^  !f^i£:is'enr.^si.''i.-p.£iibrto£siin"'Sf3i  ^'^^l'^Xi^\:S':^'^tt 

^SS.^^"iMj^i%iiTn*%!:^'^a^S,    "T™ler  throw  some  light  on'^«.bJertI-<l.Z««.  S^Uu"?ra  *tt  t«  _EW.  iX.  «»™^^ 

SctfS)'itrS3:r.S7rs:  ^^^r^-^^^r^s^ss^^i^^'^,^^'^^  SSSHSr£S?^'S 

BroM.J-8aT«-PlB«ll».-I  baire  joat  eommenced     »seot belts  teanmlMng  amaUpowsis!    I  hsTe  tried    .^  inaerted  "-^^!5L* -'^■^-    — 

rfhfti^rittlag  and  like  other  amalenn,haTe  met  wtUi  a     lererftl  tormn]»,  bat  wlliot.t  eaeoeat-H.L.  C.  „^     ,^4     , 

fflBtpI^.    rhft«bMnauoo««fol  wittbraM«ndoopp.r,        [MOM  ]-BclBnoa     Xxuninntlon.     Xfcy     '86.  wsa  compUti 

butieaiuiDtneaeedwith  aerman  ulTer.    Igetagood     K»thoiiifttlo«,   Bt»g«  II- —  Wonld  any   of   jonr    bolh.atftdiM 

ooUlwattfTeronthemetal,  butsaiaanailpntoatha     numerous  eomuondenta  kindlT  gira  a  solution  ofths    mrmagnsta  stoaag  anMilh  !— thi., 

tnt^brnih.lt  peeU  off.   1  have  made  a  wluilon ol     [ollowing  I    " Twj dmlee loneh  e«h othm extemallj at  ]Ds.    If  not, eonUTC  make  thssa  stroncer  by  malTat  l 

gjanlds  of  marenri,  but  1  don't  know  the  Mirectwsjto     C;  ihowhowtodrawasBiight  Una  through  C  to  meet  ewnnt  from  a  battarr  round  the  bars  ?    AIsob»*I|« 

uelt.aiidihonldltbeaKdtorBUaTticlei1  Ihaieus^d     ibe  dicuuifennaee  at  A  aid  B  ttapeetlnli,  so  that  AB  too  moob  wire  on  the  bobbin*  T—lf  no,  bow  nwavM 

ft  tatttrr  ot  carbon  and  line,  pland  In  a  lu^  gtiu  for     q,^,  fqoMl  ■  glien  ittaight  line.  Iras  the  sum  ot  the  oiuht  I  put  OB  each  bobbin  ot  Sa.  40  wire,  h  fe  b 

koldinc  Iqt,  and  I  have  also  tried  the  same  with  copper     dUmeters  ofdieolrcleBP'— A  SrnuaKT.  difficult  to  tall  br  nmeee  how  Bndi  of  MUth  wli«  to  sW 
and  ifiui,  naiBg  in  twth  caata,  oil  ot  iltrjol  and  walei  u                  ,    _                ^     .         ..                                   .on.  *—''  nnmbar  baiu  nii-fc-j  01  thlnnar  Uun  Uu  el^ 

ehemtoSrttSbolhKil^  weU,  but  wh.ehier«lly        [67009.] -Powrar.-Klndlr  teU   me  what  pown,  ic  M^l^S^SiMSbrTgwat  SiTof  dlSaSl 

beat  tor  the  pnipoae  t    I  alJill  be  th^ful  lor  a  liiuj     foot-pounds,  wouU  It  lake  ,«>  »rT  ■  weight    np  etdis  ttn^SSSJlTwSSmiSJS,  Indsu.^  SuS^ft 

t^s^sfs^,. "" "»"' " "'  "'■""■'  "•  Sk?t;if^,ieT&at"^r-wSS.st'.'^?  SS^^jiS^.^-s's^ai?. 

-12£Si'.-VXr-'^.kSS?s."??;in..T'o"  X^Th^retioiu  Maoh«d...-wfli  «™  ir;?3r'Stls..'^^ntSl'to'i:!^iiS.'iisSi: 

anmbasand  names  of  aboTe  locos -CoTKgroi.D                    reader  kiBdlflafgnn  nu  whether  11  knowledge  of  the  aDexperimentthanaarttlnisIaa.— Tni^Mrwanc. 

Caleulot  le  absolulelr  n srj  io  Older  to  euble  ona 

,_  .^a._,._.  ■— j^ijdj,  to  pass  in  Honoon  in  tET071 .]— Baat  T*lw«a In  BTdxknlio  II MM- 

t  IhehUr  euau.  I  Itso.wlutt  lAMld  Uke  to  mpplaoantthe  iuqnKr  of -AlbM« 
.__^^ . m&ow«ifbtrf*t 


*l  I— O0MWD1.D.  ,0,^  wonld  be  •uitSible  tot  the  pnnnse  ?- 


oleagoTenitbowaii 
IB,  and  how  tha  beat 


[5IM7.l7^a.W.n.  Oqoda.BnKtnaa.  -Cui  an,  |6rOBl.]-Pl»tinotyp»ProoeaB.-WiU  anj  wader  SSSSST-ki^SMST^  Ml*2^ 
eonenDDdentgiTe  prlndpil  dlmeniiou.  and  weight  u(  of  Oui«,-whoh..  tried  the  aboTopro«eis,giTemehli  ^^iSSS  Wh^n^SrS?. 
fWl  eUasl-CoiiWDLD.  opinion  »a  to  whether  it  is  Bidet  or  eheaner  tha«  the    jfrf.'f!™,'?-  ^?!^,y^}i~^ 


tonfagprooeei  tor  print.  T    IttoT^^f^Se    ^oV'^'fe.SiStJiSSf^Jh.fS^rfcS 

-h°;:ronT2::.tdo'Se.tth.in™torie.:  but  I  Sl^^J^'jJ;!''??**^!.-^^'*  •"^'"*' 


„dT.^wb"sys^ino'S".ti.^i™to3sr.-ssn  s^±„^iEir,!SSSS^ors:iM^^ 

^.^3''£X^ne?^s^':?7rorth^eSsx:wLsS^'S^^ 

f^      ^         V  T.„ii>li  .v5»     n    1  R  B.™™  y™ulio  rams  aiaooCuI  ISTilllI  a nil  ins^sal.  IT* 

IamrerTmuchinolinedtodo.-B.A.E.B.i.Nin.  Xtate  th«difcf  soanwoffaanrrnfii««OT»* 

[BTll«l.]-AotomaUo  Mulloftl  InBtroinanta.-  lengtt  ^  inlet ^pa-u.jWhatpKmntlimdadltt 

Will  someone  kmdlr  teU  me  whether  the  anriphcne  is  Ungth  of  the  iiOrt  pl«  Sb«  to  ito  Mil     Aa^  Imtta 

made  on  the  leyet  principle  Ulie  the  orginfai,  or  omplT  mtacmfttloasntbsnblaat  wUlbaTerraeasptaUa—ft 

■aatiOD  through  Tnlies  of  paper  like  the  orgnlnelta  f    It  ^^^^^^^^^^^^^^^ 

one  makes  a  ontlnuons  band  of  morii,  Is  It  poadble  tg  ^^^^^^^^^^^^^^^ 
repeat  one  time  anr  nnubet  of  times,  as  the  leparato 

,_, , ..— . „ T«rseaotohma?-E.  A.  B.Bs.ssix.  t 

bed  tbiooghont  thtir  widths,  eonildertBg  the  F.H?ii  are        „«„„  ,    o—m-    it..f       rf  a.^     «f  ««.  ^  •>*» 

lieeee  wiU.  I  antldvftt*.  &  evenly  omgnetiaed  in  ihel>     '^^^  ^  "S'  "  ^*  ""  t«mpe«tare  ot  the  mature  ?  ou« 

ift^-  but  vcrbapa  ion  will  oouider  anairowerrint  ot     —  *i""'»b  Muaaii.  ftoc , — j. 

■naler  diameter  wUI  nUt  better  now  ibat  I  eiplaln  the        ItlOM-l-BlnolpUdo  of  SUTar.-Wlll  Peror  W.  haatad.     After  twenty-fonr  koma  tb«  bartBtS 

rJL'fwUlonlropaate  on  one  ddo  of  the  pole-plec«     Btanln  (rcplr  MWe)  kiudlT  give  mors  partiouUr.  about  firm,  and  the  pUm  Oan  with  dUKonl^  M  MUd. 

uljr,  being  iinaBgedjM  ft  circvlar  frame  like  the  Biemeni     Bueleur'abinilphMe  ot  ailiet  method  q(_  lilTering  ?    I  ^ 

Btut    WorkBUui   aewieeted  with  the  BtfUM 

MfH..  rnlii  rwliti>(>aua>(l«  ilvnill  almlM  la  'TSinlU' 


•vow.  .  .~~  .-.M...    —••>•««  embmefng  pole-     repeat  on*  time  anr  nmnbet  of  times,  as  the  leparato  ^  ^      •,     ti        ..         nu     •  -.. 

vkwabdnf  DonwigeoUTlIn.  wide,  wonld  be  mHroet     TerseaofahnnaT-B.  A.  B.BsHstT.  Oemwit  fOr    Karbla,    fto.— Stir  to  a  &« 

Krtta;^.nt.th.ir  wrflh.,eonddertogtl«F.M?I^        ,.«„  ,_b ,«„    W«e  -  H  »™.   of  «™  at    bftttar  with  alUoMa  of  apda,  twidn  puts  FatjW 

ment,  ilz  put*  aUkad  llaM,  mi  paita  fiaa  M 

le  part  intnsorial  earth.  TanasealUBttwaaHi 

paiou  will  ooniider  aiairawertiDg  ot     -io"""" -"""■■  _       _         _     "^■'J^'"^'.  .'?'^.??"f^_?^l*!j  T^^* 


flfld  magnets  fi't  the  armature  ,ou  cTeacribed  latdy 

"an.,"  which  I  h«»a  nearly  «>mplBl*d—E;jCTSA.  _  __ 

lnQ6l.]-I-aK»l.—I  am  married,  but  bo  family  ;  ]  doTog  this'.' Uiuka'i patent  isbdng  uwd In aonu pluaa,       !;>ri;, 

hftT*BO*aea  wul,  and  beoiuiiik  all  and  eiery  my  real  snd  I  wish  to  know  where  I  ean  learn  what  theCUrke's    i*' 

sad  pei  SDDsl  sstaH  and  effects,  unto  my  wife,  abiDlatelr  patent  prooeas  1.7    I  ban   been  told  It  Is  mixing  a    fr,,;, 

Attetthlawlll  laiB*da,IhDy  afnehalatindandhauH  wtiUn  laiall  weighed  portion   of  quicklime     with  eo    ^   . 

aadtntbe  deed  I  find  this  claose  :-'■  And  IheiaidE  many  galloni  of  the  water;  the  by^ile  of  lime  enters    "-- " 

Pdhaoidoth  hereby  declam  thathe  ws.  aanlcd  aloa  Into  ehrminl  comblnMlon  with  the  limealitody  fa  the 

theffntdayolJanuaiy,  ISM,  and  lh>t  no wi-lnan vbc  wstir,  forming  an    in  oinble  lalt  of  linu;  the  rmlt 

ahall  b<oame  his  widow  ihall  be  entitled  to  doner  oiil  belDg  that  when  the  aedlmeiit  has  deposltid,  the  oleai 

of,  or  la'  the  uid  land,  DiessuBge,  and  hrrtdltunenu,'  water  is  lelt  with  a  much  leu  ptrcentaae  ot  11ms  in 

Will  this  claoHpreieLt  my  wile  tuTfagthis  freeholdal  solution  than  before.    It  Kill  be  a  great  hoon  if  any  of 

my  dtaih  \^B.  Ti!.Bnt.  your  resdei*  cm  lofoim  an  old  nibw:r.bcr  to  MaCBima 

[HDM.l-'WalKM  and  Streaa  o(  Beom.-Wonl^  '^  ^'^  pro»is.-C.  H.  D.  HoUawiy-a  KlU.  -  InJgMtion 

.. 1. ,.    ... .  _  „,..^  !„,„  ,1         [B;(WT.J-MliiaraloBy.— As   I  em  spending  three    !^J!;r^lfS?52iiTiiur.«I^^*. 

tbothendf,  IDft  months  mUu  heart  ufuie  mining  distrlcta  ot  the  Ousl,    JiSi^^y^iH^  "tyr^r  Bv-  Vl™. 

relgfac,  andptOTi  am  inilouato  make  a  colleetiOB  of  stooea.    Uafottn-    ngrnkiiii;ultlant.UHts«£tiha  i^S^ 

B.  aat«ly,  my  1uu>1lled(e  el  mineialogy  la  Tsry  limited    ttf^Kl. 


ENGLISH  HEOOANIO  AKD  WOBIJ)  01  BCISlKm. 


mVR>  TO  OOSI^SIOSSXSTS. 


aOgfl    iHIU,     will,     . 
fllm.  plTW»B  lilt 

,)-A.B.  r.  (W^t- 


rill,  U  wiped  oa  In  ths  t: 
-  -1-  '-■ ifot«!on»  tinu 


...  ...lo^iKpaT.    t.  Pat 

qofTlw,  Hid  «hca  M*warlii|>  qBoiea  pmt  Uw 
>  u  wall  u  Uh  title*  of  (ta«  amrtu  to  whleli  th« 
•te.  S.  Ko  shun  I*  BUida  fur  lamUii*  Uttm, 
or  npUr*.  4.  L«tta»  or  qaartn  unnt  lor 
■  nl  BtnBfutocm  or  sornipaiUlaiU,  or  wheio 
■Ibo  arUBlia  on  b*  pnrolMwrt,  or  mpIlM  glTlai 
iTnuHoD,  ouDOt  bo  loMTted  e«e|.t  «  odnrtlH- 
.  VequilloM  MUnsfarsdiiaatloDalorHlBntiaii 
loB  li  iQiwod  thnrasb  Uie  mt.  B.  I^tten  atnt 

■od  tlH  wuwi  of  oanMpoodoiU  uc  not  rJTtn 


dicH,)— Gilt.    [WadoaaiH*  bow  BDrooe coo gtn ■ 
MtMbaton  oimnr  to  toeli  ■qimtJoB  wlUunt  kiuwlBC 

tbkt  loa  luTO  dlnomial  i 

lid  ~ovteb>l> 

jmoi.  Bnb  tho  utlgl*  one  with  ■<«;  or  wu, 
.  throuh  with  ftDMdIa,  Bad  applr  aKrio  Mid  io  tha 
[ko  rata  an  <BRim<«d  br  I«v«f  dlTidlng  Wall.) 

iffhr  not  Jola  at  Jii— i  hi  toii  d^  ? 
latgow  iboDld  haTa  no  dUBooltr  In  ob' 

^liiiii.  and  ron  b»*«  «t  leaat  oa»  raTtwo 

Raad  Buiklne^i  Lnd  Pairbalnk'i  wdAi,  and 


It  drawn  to  hint  N 


mtodtolatMi,qiiuta,udraplU<ii  naantloi 
nliood,  ■adltiiBotlairtBOOoapT  Itwithaoa*- 
kaoara  lodlaatad  abora.  wUoh  aro  onlrof  toil- 


iTBErux  Axs  scnvrmc  moth. 

All  all,  fto.,  Woika  Sacnlatton  Aot.— Tbe 
ChieT  lupcotai,  lie.  A.  £.  Flatoher,  hai  iMoad  hy 
tha  LooU  QoraRiuBnt  Board  hi*  Mp«Tt  ot  tbe  pra- 
OMdJDn  imdra  tha  Aot  dniing  Iha  jta  18S4.  TIm 
erturtC  ol  tb«  departingiit  may  ba  judgad  hv  tlM 
laotthatSOTeuaagatharaport  tban  iMwdOMlt 
with  tho  laapaottoQ  of  Bt  allmll  worki.  nm  nam- 
bar  at  work*  now  ngiaterad  Dodar  tha  Aot  of  1S81 
ii  1,H1,  and  fha  nnabacof  maavfMtoilng  M«m- 
tloni  ii  1,420,  two  or  moisb^  In  aonw  CMM 


i:    SSlAi 


—jghter.    Hiiooljr  remedy  !•  by  aa  aatfon 

BOddnT  for  damagoi  for  Uia  loaa  of  btr  aai^ 

---■-'-  pnaint  dltttantol  ilataet  Ihslaw 

, ._^  BBlatalfbrtha 


I  Go.~a.  hidoa.— John  Brevning.— 8.  Botoblng. 
■aaatar  and  Bon,— Gaa»na."Qea,   Cordon,—^ 


oaa.— C.AW^W.B.— OUDdii.— F.B 

I.I..~-J.H.-BobadiL 

'ABi.    (Wodonotknow  (hat  anjona  u  praparad 

aytho  apparaHu  DMonaif ;  but  ibna  U  maoh 

tat  hapUfd  br  tb*  atateamt  tbat  It  woold  b« 
A  8hp.  4M.)— KOT.  H.HiaBUT.  (Wa  nallr 
A  know.    IMk  ia  tba  fll«a_  of  .tha  inglawilai 


aaaiAiD  D'OubLI.    ( Wb*  aboold  thn 

„_ Vllhthflr  ootted taplliiaiid dlipoa^ 

Uontowork  hud.thn  ihonld  do  wall  altlur  in  Cauda. 
Haw  ZmIuuU  or    tha  UsUcd  Sut«.)-TBanB  nad 
TiTTiB.    (Tba  bvt  month  to  arrin  thcra  K  0«tob«E. 
If  Boototi,  Ro  to  Snudini  it  Bi«lkh,  to  Lrttalton  or 
AnaUaiid.    Oo  bf  aUiing  TWiil.    Clotlua  laqnirod 
axuSi  tha  lama  lu  at  hdfae,  and  tooli  tha  ■»»■     a 
llcila  atod  of  yitmmO  autit,  Jaaa>«iM»a.  ftft, 
planrnt  tha  ratlona  aboard  ihlp,  ia  adTiMbla.}- 
fYaa.1~K.  a  Kouv.    (Tod  ara  too  food  "■ 
warid,lbacl)aUt    Aaix-fDOtMduU>raU 
"pUioaopblal,    nutbeiBatieal.    i 
with  ■  Atbsr  with  larM  Intar 
otbata,  who  eoDdrnanda  to  iar< 
dtalriB  BoiploinvBt  of  a  ftatli 
no  "  erlnnbu  "  or  "  aaUng  iBTOi 
matHj  t»  JokIp|r-J 


V^. 


wlih  ■J.'a  and 


i.  1.  Ho  doobt  tbara  ata  both  photonpba  and 
Anof  Hawardan<b»tloaBdHnchfod>nUaBor, 
•  adnrtlnaanl  In  Q»  Waatad  Oolamn  wonld 
btr  Inlnc  Toa  aararal  offan.  >■  It  tdb  sum 
lOMlorDaUaB  aoaucm,  thw  hafabecn rItri 
OttaMa-Ho,  fur  lutanae,  pp.  HI,  ISO.  471,  Vgl. 
yu.)  —  Auatnonw.  rfh*  qaHlbni  wa* 
«**,««—"  — ' "  —  ■■-  '-"-   ■"-  - 


CHiaa. 

■  ililiMaail  to  J.  Pitaai.  liuglar  ] 

PBOBLSX  DCCCCZLVnL' 


ohemioal  tradaa,  bnt  mainlv  to  tha  laldu  in  al 
wreralbrancheaof  cbrmioal  mailQlactatea  b*  tb* 
AotoflStl.  WhanHi.A.B.Ple(obeTliMkqikin 
lest,  ths  work  ol  hii  predeBeaaor,  d.  AngniBmiUi, 
ha  owriad  ont  tho  latMi'*  Intaotioai  bv  Maznogiiu 
tba  di>tiiota,ao  that  than  an  now  nran  diflrieti 
whan  tiieio  wan  flxe.  Thau  dlabdola  an  mom 
oompMt  than  befOTO,  and  Umamooh  Hma  la  Mwd 
that  waa  apant  In  taaTolUng  nodar  tba  old 
amnmneDt.  Than  dtstriob  an  (1)  Bootlud 
and  Ireland  with  14t  and  60  waib  napaot- 
Inly ;  (2)  Naweartla  or  the  Ncatfaam  dMriat  nia 
B6worka;  (3]  Bt.  Ealen'a,  oonaiiting  of  Ohfldiln, 
North  Walaa,  and  part  of  Lanoaahln,  161  wMki; 
(1)  If  aoobaatv,  oondttiDit  ot  But  LanouhiM  aBd 
ToikiUn,  IftS  work* ;  (S)  Biimln^un  or  SovHi 
Midland,  113;  (S)  BrirtoWSoo^-Waat,  12S;and 
(1)  Londonw  Booth-Eut  with  206  wglrtwitritAa 

Scotland  and  Iralaad  hava  aadh  an  intpaob^iuid 
I  (Mhof  tbaothetdliWetaoiM.  nien  I*  batida*  an 
additional  loapaotor  appointed  for  Wldnea.  Tba 
1,011  regiitand  worka— thii  onnibei  i>  an  ad*aa9a 
(4Glan  tbat  of  lS83-uo  olantflad  m  followa  :— 
jtiWH^  1.27  't  aolphnrio  acid,  153:  n^amii**!  niaann, 
223  :  ni  lianor.  18  :  nitric  add,  69 :  MiMuta  aM 

:  oblMJM,3;  mU,11I; 
,    .      Oolf  ona  praaaontlon  took  plan 
>   under  tba  Aot  dnring  tho  jear.    To  tba 
nport  an  appmdsd  alabonla  local 


■"■f"*'     / 


Kr-l" 


wk-Kaxwill'a  ud  Sir  W.  noBua'a  worka.  In 
ikv  for  Buath  Koufactoa  enminatloni  It  la 
a  alrl'abla  to  join  a  olao,  aa  taaehan  know,  u  ■ 
tka  moit  •^tahla  booki.)-EL«rriiDr.  (Thn 
r  all  danand  npoB  ■"■""t  a  bit  ot  pUttnuin  wira 
It  brItamlRiBMto  tha  taaan  of  Iha  enmnt. 
nMnlr>  aar  (dl  which  hu  a  hljih  alaiitrD-maliTa 
.[foBlTtoramlavoor  oo,  ii  better  nited  t  >  tba 

on  aad  tb*  Indlaa*  fnundlT.)— &.  B.  C.  (Baa 
So,  l,01T,p,  Ml,  No.  1,014.  and  the  Indlaa.)— 
Ikawa.  (Wa  do  not  tUnk  It  !•  rmlj  explained 
r  «Ba  nmiibar,  Ihoagh  thare  ii  nuuh  alxnit  it  in 
.)— A  OnarivT  Raioaa.  (Tonr  all  qoealioa* 
aaatfy  all  been  sc^lned  lo  racent  Dnmbtra.  Tba 

■  la  not  tipUdt.  So  joa  want  titunibeioda 
miy—S.  W.  B.  (Koit  likelr  diinlde  of  ihioi 
■M  tedteaa.)— J.  Cox.  [Appanntlr  oolf  a  caia 
«d|ht  eompUeatcd  la  ume  war  that  an  ocbIM 
.  aot  dotanaia*  wtelwat  ptnoaallT  axamlufpf  the 
I— Hiam.i>D*a.  (It  fependa  on  what  tod  ueaa 
Witinil     Yon    ahonld  nad   np   tha  namnoni 

■  whU  bare  appeared  ia  tUi  papoi'.  DUir 
"ftaetiail  Orgu  Bnildlcg,"  Cioibr  Look- 
aad  Oo^  wOl   pathipa    tult    ton.]— Wai.t» 

anxa.     {Ttt    dlrlnf     bd    naid   at    the    lata 

amaa,  aad  air  wa*  t-tiw^  Into  the  bell  a*  boob 
a  BOBth  waa  aaaladbr  tba  wa  a  I  -  Niiww. 
m  turned  with  a  llttla  panffla  oil  la  aaioodaa 
ilni  ta  tha  Aap*  ol  oU ;  bot  tot  •ome  pnipoaet 
ban  tailed  wltli  pDrlOad  fat  or  glTcenna  HiTca 
last  laanlta.)— BUBiiB.  (Whj  net  eximloe  a 
■nt  If  «o  raeoUeet,  It  twins  with  the  Mia— 
laUtbadlnMionof  Iha  handa  of  a  watah.}-A 
■•ToDirania.  (PfaoaphamilaDiuallywld  In  tbe 
oliliahs  kept  In  water  or  naphtha.  What  T™ 
trio  want  li  iBntBDDB paint.  1.  WenppoieTOB  , 
lapletnnof  aooltfoal;  butwhaMTecnmniean  i 
■latfan  le  bt  no  ktaroK,  and  la  on  a  TBr  with  the 
d doDhaT.'}— J. ICaimuK.  <n* pamplUat lapub- 
1  b*  the  IT.  8,  Dapartment  at  A«TieDltD»,  WbA- 
•wD-a    W*  do  not  know  bow  It  tato-b*  obtained 

-  •■ >— l.B.C. 

if  defloLnx 


diatrlet*. 

Or  the  fortj-iix  ttndenti  from  the  City  ot  Loaidon 
College,  prepared  bj  Mr.  Henry  Adama,  M.I.0  Jl., 
F.S.lT,  aiBiniDed  in  Building  ConalractiOD  by  the 
Sdenoa  and  Ait  Department  laat  Mar,  onlj  one 
hiled.  Over  ninety-tonr  pci  cent,  ot  ttie  atndeulB 
from  Ihli  Bcdlege  dnnng  the  laat  twelre  yean  haiw 
been  nooMafoI. 


CHABQES    FOE  ABVEBTISma. 


L.  A^B. LealDse,  (amoat  ii.ad.iDTHi 

vUbla  key  more,    otherwlH    menWrlaiia),  and  T.  L.  ur>ui<ftk>1 

Bobini.  3  dob.  i£c.  Hia 

ToKtbT  B.  A  Bennett  (dUBTolt;  TUbUoDof  B-Qt  "'■-.  "-—■■'-• 

doe  and  difficult" 


TIBH8   OF  STTBSCBIPTIOir. 


r   Rwd)  F.  A.  Vitmnt.   E.  StanleT  FollweU   (bnt    ' 

_, .  ^ —  ,j  Y    g_  poohin,  B.  Flun  (a  — 

ea),  O.  T.  euingfellDW,  A.  It- O 


yt  aprcLflei- 
KB  hanm  to  know  them.     Fatait  aceata 

MVpljtb*  detlred  latOnMtion  lor  a  ■mall  fee, 

"-^ — -"— "-ueanbariadllrabaunad  Iron  ths 
_     ... .Jt-atnet,  Chanearj-lana  W,C.,  bj 

a  arpoatsaee  ndt       *      ......... 

u)— FATmtT  Omci 

— -■ -a-bi"- 

-.  .ktent  OOln,  Lindon,  Uier  will  bi 
rtelair  aa  If  tdd  pnt  (he  foil  addreaa.)  - 
uir  uuibUI.  (B.  I*  tiabi.  Salons  aa  tbareli 
liant  depth  to  Uck  ont  in,  meie  bolli  of  wale 
r  Um  awiaum  mata*  no  dlffgrenee.  Tbe  dniee 
mttr  (ha  eaelai  the  ewimmet  aopporU  himRlf  li 
"  Jtn  ftano.  (We  think  jou  can  uhl»in  th. 
m  p^para  fmm  GhapmAB  and  Hull,  li 


To  M7  by  B 


I.  Colme 


L  OlTei 


Sbreatgata, 
ka  down  If 


L.  B,  nsiTiaa.-If  t 


ilatioD  U  intendfd  to 


Mi.    The  aola 


_Thuki  tor  the  imblem,  wbiah  la  la- 
are  ligbtai  to  ihoDDDiber  otao'ntlonaln 
ian  to  Bb'iJiyon  rdtrr  waa  inoomplele.       < 


NOTICE  TO  8nBaCHIBBR8._ 


▼I. 


ENGIIBH  HEOHANIO  AMD  WOBLD  OF 


;rtiiM 


!TO£i 


July  17,  I8M 


OUR   EXCHANGE   COLUMN. 


The  charge /or  Exchange  Notices  m  3d.  for  thejint 
24  wordif  and  3d, /or  every  succeeding  8  words. 


Qood  Valae  Offered  (omIi  or  inNtramenta)  for  all 
klMda  9t  WMBd  or  rrpalrahle  Hcientifle  AopllaDrM.— 04rL4Tii. 
Bei«BMl>«pat,  Obaaiea-ttrMt.  BawBritlik  MaMom.  B«tabllah*4 


New  £18  Operatic  Musical  Box.  6  airs,  select, 

richly  iBlMld  Zltber,  patent  wiDder.  Inlaid  RiaM  lid,  aU  ImprtTO- 
mtatt.   What  «KChanff«  f— 8bbl,  OcorgaVroad,  Bolton. 

Iron  Grand  £60  new  Piano«  by  Granow,  all  improre- 
mcBtB,  iDcludinir  toIx  c«lMt«.  treble ;  brnnxe  medallion  front, 
walaat,  £S8.    What  offen  ?— Sbbi.  Georg e'c-road,  Bolton. 

American  walnnt  280  dollar  new  Orffaxi.  two  new 
•walla.  11  »top«,  Ac  ,  all  imprnTementt.  five  ycarr  warranty.  £*0, 
part  •zcbanfe.— Bbsl,  Oeorfo's-road,  Bolton. 

Sight  Original  Oil  FaintinffC  vigned  Slater,  artist ; 
vrapc*.  Stc  Approral  with  pleaaore.  New  frames.  EnglUh  Rold  ; 
choice.    What  exchange  In  eluthet  ?— Addrsts  aboTC. 

What  offers  for  small  Lathe*  cash  or  otherwise  ? 
Bicycle  pfferred  :  ralue  £4 ;  wood  or  iron.  WiUd«liT«r.— Par  tl- 
cnlMV.  r.  UcasT,  15,  &adnor-»treet.  Ply  month. 

What  offers  for  "  Snfflisli  Mechanics,**  from  Not. 
18th,  1881,  to  Dec.  Mth.  104.  unbound,  6  numbers  miftilog.— J. 
Xluiom ,  S8,  Btanope-Btreet,  Newea«tIe-on-Tyne. 

Ezchanire  Bench  Lathe,  4}  centres,  remoTed  for 
Isner  ;  iron  bed,  lap  for  chuck  fitting  ;  with  or  without  face- 
plate, or  Foot  Motor— LiNtcoTT,  Bamtgate. 

Gregorian  Telescope,  4in.  mirror,  two  small  ones, 
two  eyepiecei,  brass  table  stand,  all  perieet.  What  olFert  ?-> 
Lmscorr,  Bamtgate. 

Patent  Ice  Oream  Freeser,  3-qnart,  with  yaluable 

Beelpea  and  Inatrnctions  i  worth  18a.  8<J.  Ezcbaag e.— Jfamna, 
11,  Mers4>y-stre»t,  Higher  Openihaw,  Manchester. 

Every  description  of  Printing  or  Pictnre 
F»*ift»e  neatly  eaecuied  ;  in  ezchanfc  for  any  thins  useful  — 
Addrew,  Bta' In*  particulan,  Peihtbe,  12,  Mors* y  street.  Higher 
Openshaw,  Manchester. 

Frlntiogr  Ma*erials  wanted,  in  exchange  for  a 
splendid  0ilv»r  Lerer  Watrh,  Talne  CS;  or  will  give  ca»h.— PaiM- 
T»B,  IS,  Mersey -street,  Higher  Openshaw. 

Two-lens  Vict'>ria  Oamera,  nearly  new  ;  7ftO  clean 
C.-de  V.  Mount*  :  ifiO  kh^ft*  Albd.  Paper  ;  for  Lathr,  Microscope, 
or  anjtblng  useful  — W.  KniarB,  Madeiey,  Salop. 

"The  Oarpenter  and  Joiner's  .Assiatant," 

nearly  new.  ffoodcundltlon,  bv  Newlands  ;  wanted.  "  Haunier's 
TrentlMon  Modem  Horology.  —J.  U.  Ahdbbw,  S,  Market-place, 
Penaaaeo. 

I«atbe«  3l-centre,  for  American  Chuck,  cutter  bar  and 
ratters,  slide- rcst<  or  tools  to  ralue  10s.— ▲.  W.Mabshall,  18J, 
Loughborough- road,  Brixton. 

Wanted,  Lists*  Engineering,  Architectural,  and 
Fcientlflfi  Books|  Ciril  Bnglneers'  "  Proeeediass,"  early  toIs., 
**  Bnglne^ring."  any  vols.  Exchange  Jnstrnments,  or  cash.- 
Z.  C,  6i,  Loddiges-road,  Hackney. 

Model  Horisontal  Bnainv,  lin.  bore,  l^in.  stroke, 

and  Veitlcai  Copper  Boiler,  with  flttlnas  complete.  Also  small 
Fan.    OAk*.— O.  Lean,  Brareton-road,  Bedfuru. 

Lathe,  3in.  centre,  three  speeds,  all  iron.  an(f  complete 
set  or  wood  and  iron  turning  tools,  Ac  — U.  Lump,  Brereton-road , 
Bedford. 

Lathe*  ▼cry  powerful.  Sin.,  back-geared,  head  and 
poppet.  hcBT 7  Sft.  6in.  planed  b^d,  made  to  order,  never  been 
used,    r    '  ~    "  -  -    . 


ige  to  b  guineas.— C.  B..AHCNAao,  S9,  Bari-street. 
Llsson-gtove,  London. 

Complete  Jobbing*  Printer's  Ontflt— Press, Type, 

Ink,  Boiler.  Ac..   60s.    Bench  Lathe,  36a.    Partlcniara  given. 
OfTen  wanted.— Blakblbt,  Ainleys,  Lindley,  Hudder»fleld. 

S  Octaves  of  Pianoforte  Keys,  suit  amateur  har- 
monium makers  ;  acc*'pt  anviblos  uaefol  tovaloe  of  6s.— J.  Yio- 
MAjis,  Provident  Cottages,  Waterloo-road,  Uzbridge. 

Musical  Box,  6  tunes,  40r.  Electric  Bell  Set,  worth 
14s.  Pocket  Coll.lOs.  Large  Bottle  Bichromate,  worth  8a.  Offers. 
—Below. 

Tndaotion  Coil,  worth  15s.  Large  Vacuum  Tube, 
worth  16a.  «« anted  Model  Slide- Valve  BDgine,4ain.  Bicycle,  or 
•flisrs  to  W.  WiLU4if I,  4,  Ashton-road,  Oldham. 

Bleotro  Magmet,  weighs  81b.,  4-cell  Leclanche 
Battery,  sealed  in  mahogany  case.  Particulars  sent.  Wanted, 
good  screw  plate  and  taps.— Address  aboTe. 

**  Or.  Fleetwood's  Life  of  Christ,*"  unbound,  com- 
plete, with  pi  «>«enution  plate,  cost  SUa.  «d.  Bxchange  for  fan 
(for  blowing  flre\  or  anyhing  uwful  to  Talue  of  10«.— 8. 
MiTcnBU.,18,  bt.  John's- place,  Halifax. 

Ash-Pan,  steel,  brass-mounted,  double  sliding  action, 
with  under  pan.  What  offbrs  ?  Lancaster's  MerTeiUeux  wanted. 
— BaAOM,  1,  Kilbum- square,  K.W. 

5in.  Treadle  lathe,  dogs,  carriers,  rests  and  tools, 
sarfkcs  plat«.  lesr  vice,  files,  4kc.  Must  be  cleared  out.  Exchange 
anything  el^'ctrical  or  offers.— Apply,  Jas.  Hvi>soii.l8,Westmor- 
Innd-laae,  Newcastle- on -Tyae. 

Glass  EngraTer's  La  he  Hesd,  gun-metal,  mandrel 
fltt^  and  perfectly  true.  Make  good  polisbing  head.  Cash  or 
exchange.— As  above. 

Wanted,  short  18-carat  Gold  Chain,  curb  pattern 

{referred.    Exchange  small  rifle   ( I  ranter's  patent),  Talue  48.- 
articulars,  T.  A.  C  ,  Faufleld  Uoum,  Warrington. 

Series  Dynamo,  Pacclnotti  armature,  5}  by  3&,  lights 
six  10  e.p.  lamps  ;  exchuige£4^    BlectricaJI  or  Mechanical  offers 


preferred. 


'cLWBiL.  62,  CraTen-stre«t,  Corentij. 


4iin.  centre  back-geared  Lathe,  trcsdle  motion,  double 
throw  crank  driTing  wheel,  iron  bed,  kUndards,  chucks.  Ac,  in 
exchange  f-r  t  h.-p.  Vertical  Boiler,  good  condition.— 11,  Union- 
street,  Wells,  Somerset. 

Blec^ric  Motor*  by  Cnttriss,  equal  to  new,  recently 
coat  £1  iUa  will  exchange  for  Morixont4i  Engine,  or  anythma 
nsefnl.— W.  Ooooix&a,  Xfew-road.  bpaldlng. 

Bichromate  Battery  of  eight  cells,  3  quart  size, 
worth  6«.  6d.  per  ct-ll.  What  offers  lor  wtaole  or  part  ?- W.  Ooon- 
TBaa.  New  road,  Spalding. 

Wanted,  four  fire  candle-power  Lamps.  In  exchange 
for  flrst-claM  surer  and  CoraUne  Brooch  and  Barrfngs.  in  case, 
aulte  new.  cost  twenty-five  shllUogs.-LowB,  11,  WUU-street; 
Losel  Is,  Birmingham. 

To  JBagioe^ra  nnti  Others.— 16  io.Batchet  Brace  and 
^^JurtsOJe/ir^ckH,  */«;rf'iM*;  Wst  tt;  u  very  »tiinf.-jaersta 


I  have  two  Banjos*  mechaoicallr  made,  with  German 
silTcr  band,  one  with  80  brackets  and  M  handles,    nlald  with 
pearl,  with  all  the  latest  ImproTements  :  rost  xsws  to  make  ; 
will  exchange  either  for  small  Lathe  or  Bicycle.— Apply,  lt8 
South  Lambeth-road,  dapham-road. 

Muzzle-loading   BevolTOr,  in   handsome  case,   cost 

£10.    Mn»lcsl  Cabin^tto,  cost  £6,  new  condlticm  ;  for  Photo- 

sraphir,  M*gio  Lantern,  or  usefai  exchange.— Bans,  Bclbrough- 
ton,  Stourbridge. 

Offer  Q^ld  Watch,  8elf-Inking  Printing  Prefls,  Elec- 
trical Apparatus  and  ca«h.  for  about  whole-plate  Tourist  Camera  ; 
Lensea  wanted.- Bxos,  Belbrooghton,  Stourbridge. 


THE  SIXPENNY  SALE  COLUMN. 


Advertisements  are  inserted  in  this  column  at  the 
rate  of  Gd./or  the  Jirst  16  words,  and  6d,  /or  every 
succeeding  s  words. 

Motor  CastiBffSt  malMrialB  for  Bleetrie  Bdlg, 
Battetfes,  GalTanometers,  lateasity  Ooils,  lOerophones.— Xna. 
MmnnaM.  and  Co..  BristoL 

Insnlated  Wire  Table,  showing   sIm,  irafght, 

resistancsper  foot,  feat  per  ohm,  Ae.,  price  Id.— Kino,  MmiDnaM, 
aad  Oo..  Buriatol. 

Standard  Ohm.  in  box,  oopper  poles.  gnsnuitsoA 
correct  to  ten  thousandth  of  ohm,  luk— Xwo,  MniionaK,  aad 

Wimshtust  Inilnenoe  Machine.— Sole  ICaaufSo- 

feurers    of  Improved  Pattern.     Numerous  testimonials  as   to 
thorough  eflcfency.— Kino,  MnnnnjkM,  and  Go.,  BristoL 

Chdvanometer  Cards«  improved  for  tangent  sad 

ordinary  combined,  llln.,  8d. ;  41n.,  lOd. ;  tin..  Is. ;  post  f^rss  —As 
above. 

Write  for  "King,  Mendham*  and  Co.'s  large  new 

and  rsducad  Price  List,  post  firee  4  stamps. 

Trouser  Lengrths,  Ss.  each.  Cheap  Cloth  for  Ladies* 
DresMs,  Mantlea,  Boys'  Salts.— Haw  in,  if,  Winfiold  Mount, 
Leeds.  Patterns  fkve. 

Electric  Depot*  10,  Dcansgate.  Manchester.— Electrio 
Breast  ^'ins,  2ta.  Electric  Bells,  is.  Induction  OoUs,  8s.— Miu.aji, 
Proprietor. 

Chemical  Apparatus.  —  Catalogue,   90pp.,    600 

lUustraUous.  pustedxa.— W.  Hums,  Lothian  street,  Edinburgh, 

Photographic  Apparatus  »nd  Chemicals  for 

fin  fewlonals  and  amateum.    See  i-ew  Illustrated  catalogue,  post 
ree.- HcMB,  Lothian  street,  Edinburgh. 

Mica*  Otherwise  Talc— Richard  Bakkb  A  Co.,  9, 
Mindng-lanc,  London. 

New  niHstrated  Price  List  of  Screwa  Bolts,  and 
NoTs  fur  Model  Work,  drawn  to  autuai  itlxe,  sent  on  receipt  of 
•tamp.— Moanis  Cohbit.  lit,  Klrkgate,  Leeds. 

Oxygen  Oas*  compressed  in  oylinlen,  handiest  and 
safekt  Kir  limelight  — CL^aasoii,  Compressed  Oaa  Ohemut,  Bart- 
lett's-bttildlngs.B.G. 

Oxygen  Gas,  compressed  into  iron  bottles,  liquid 
nitrous  oBlde  and  carbonic  acid.— GLAaxBon,  Compnssed  Oas 
Chemist. 

Oxygen  Qas,  compressed  into  iron  bottles  :  prices 
on  application.— CLA.aKsoM ,  18,  Bartlett's-  buildings,  Holborn,B.O. 

Astronomical  Telescopes  of  all  kinds  and  Apparatus 
or  Fittings  made  by  A.  ULAaxsoa,  M,  Bartlett's-  buildings. 

Xyepieces.— Huyghonian  of  any  power  to  fit  any 
telescope,  iSs.  each,    eun  Dlagonala,  £1.    Star  Diagonals,  Ms. 

Astronomical  Telescopes,  second-hand,  by  best 
makers.— Clabxsoii,  28,  Bartl«it'»-bulldinK«,  Holbora,  B.O. 

Stammering  Cured  by  Correspondence. 

"  Prac'ical  Uuide.^and  nuU  Cases.  Is.  4d.    Books  of  tfstlmon 
(Is  ,  or  returned ).- 
Highbury,  London. 

"Wame's  Sheet  Metal  Worker"  to  be  sold, 

cheap,  covers  soiled.- iM,  St.  AUgnstlne's-road,  Camden-square. 

Pilea— Worst  cases  cured  first  application.  Indian 
OInrment.  sent  13  stamps.— Thomas  pAUiaa,  St.  Uelan's,  Auck- 
land, Durham. 

Harness  Oil«  or  for  Caps  of  Wheels,  8s.  6d.  per 
gallon.— PiMMBL  BaoTnsas.SlI,  Whlteehnpel-road,  Lendon. 

Model  Steam  Eng'ines,  made  or  repaired,  separate 

J  arts  ntted  up.  builers  made  to  order  ;  sets  of  castings  of  every 
escrlptinn.— LocAS  and   Datibb,    II,   Charles-strset,    Hatton 
Garden,  Lonion. 

Bambco  Flshinfir  Bods,  10  or  6-jo<nt,  Is.,  16  feet ; 

6-Jolnt,  lid.,  carria«e  3U  —  Uaisruw  and  Co.,  Hull. 

Oas  Kngine,  bargain,  1-man,  off  lX>nington's 
castlnes.  built  tor  exhibition,  no  further  use  for  it, cylinder,  4} 
dia.— Wm.  AihswoBTH,  UatfU  Office,  Acciington. 

Tic.    This   excruciating  agony  completely  cured   by 
■oM*s  Palhbb'b  new  remedy,  and  hMlth  I 
II  stamps.- St.  Helen's,  Auckland,  Durham. 


(Is,  or  returned).— N.    U.  Maboh  (B 4U},  18,  BtaTordale 


Imony 
•road, 


TnoMts  Palhbb'b  new  remedy,  andJiMlth  and  strength  restored, 

Elai 

Swan  Holders,  6s.  dozen.  Switches,  Machines, 
Lamps,  at  large  discounts.— MicnoLson,  ft,  Bnmfbrd- place,  Livtr- 
pool. 

Piano-Making.  —  Instruments   supplied  at   trade 

« rices.    Photo,  and  List  post  firee.    Also  Piano  Fittings.— W.  6. 
rHiTTiMOHAx's  Pisuo  FBctOTy,  Noith-stTset,  Clapham,  London. 
8.W. 

Do  we  get  Heat  from  the  Sun  P   Nol    Erery 

one  Interestvd  in  »cienu(>  should  read  this  little  vork.  By  It. 
Humphreys.  Post  free,  1^  stamps.— 11,  Cambria-street,  Polham, 
8.W. 

Batteries  (to  the  trade).  —  Pint  Bunsens,  Daniells, 
Bicbromaiek    Utuer  bizes  in  proportion.   List  free.— Below. 

Small  Electro-Motors,  14s.,  S4s.,  78s.  per  dozen. — J. 
Hauks  and  »«>ii,  beafortn,  LirerpooL 

Oils.— Lard  and  Olive  Oils  (substitute  for).    Reliable 
nformatlon.    Stamp  lor  reply.— J.  M.,  6,  Ham  let- attest,  Bootle, 
Lli  rer  pooL 

Invention  s  Exhibition.  —Hot- Air  Engines,  small 

slse.  for  driving  models  in  shup  window*,  or  fur  driving  sewing 
machine  or  light  lathes,  price  X9.— Bbitahhia. 

Hot- Air  Engines,  larger  size,  suitable  for  4ft.  lathe, 

These  are  both  Heated  by  Oas.  That  at  £9  cost 
about  lid.  per  day.  a  iaoy  tan  mimage  it.  Mo  risk,  no  nolso.— 
Butakhia. 

Prize  Medals  —We  liare  obtained  Six  Prize  Medals 
tt  Latnes  anu  TuoU.— BaiTAMMi4  Go  ,  Oolchester. 

X<athef.— Nearly  200  Tsrietiea.  tinndreds  of  Farts 
Tonch  or  flus  \«d.   Catalufas,  M.— BaiTaaniA. 


Old  Scientiilo  Instramenta  Broken  Vcdei  2n- 

glnes,  AC.  Por  e  sUmate  of  eoat  U^  repairing,  relacqueriaf . Sc ^ 
send  particulars  to  H.  F.  Lotkobotb.  Optical  Works,  SlMfh, 
who  aaakes  this  class  of  work  n  spsi  lallfy. 

Piles  cured  at  onoe  by  using  Dr.  Farqnh&noQV 
Kemedy,  tiroe  by  post  fur  Is.— I,  Btaadlah- street,  Bwaley. 

Model    Engine    0«stiiiffs--Makcrs    of  u&ki 

Engines  should  send  for  a  Bet  of  M  oonva' Iron  (^stinp  Scat 
and  softast  metal.    Loweat  prices  in  the  trada. 

Horizontal  Engine,  l^in.  bore.  Mln.  stroke.  St. ; 
lAla  bore,  Ua.  auuke,  la.    Working  Drnwiags.  la. 

Double  Cylinder  Horizontal  Enffine,  l^in.  rjon^ 
sin.  itroks.  lOs.  Double  Cylinder  Yertieal.Ta.  Working  Drsv- 
ings.  is.  6d. 

Vertical  Launch  Engine,  lin.  bore,  Uln.  «tr.4r, 
Ss.,  post  f^e.    Double  Cylinder,  ft*.     Working  Di  a  wings,  U  U. 

Half  horse-power  Vertical  or  HorizontaL  lui. 

Working  Drawings,  la.     Threa-qnartar    bone  dwuble-cjli&Str 
Horlsontal.  17s.  Sd. 

Send  for  Oatalogrue,  Sd.  Six  Lithographed  Detipi, 
ld.-Hconas,  Mersey  Docayard.  17,  SmitA-strevt,  KTUik 
Liverpool. 

Fishinff    Bait.— "Red    Ching."— This    celebntti 
Clune»e  bait  received  first  prise  in  Plsheriea  BxhlMtioa.  ^u. 
Salt  and  fresh  water  Sah  nttraccrd  fknmalsM 


keep  for  yean.  . 

distance  in  large  numbera  by  iu  peealiar  odoor  and  eelanr.  tstr 

the  bait    voraclonsly.    One  packet  will  take  buf  hela  of  M.- 


Poat  p^d,  la  Id.— Agent,  Dr.  BTAna.  lasporter.  bhirlcy,  Seaft- 
ampton. 

Vermilion,  best,  is.  4d.   lb.— Pinnell  Bbotbib, 

114,  Whitechap«l-road,  London.  B. 

Gkis  Engine  Oil  rbestV,  Ss.  6d.  gallon.— Pixmi 
Baornaas,  114,  Whitechapel  roaa. 

loathes.    Ijathes.    Clicap  and  gooil.     Sati<s£icti.a 

gnaranteed.  List  two  stamps.  Beatasake.— suminaov,  Uataeru^ 
street,  Sheffield. 

Oas  Engine,  two-man,  cost  £35  ;  lowest  pnce,  Hi 
In  good  working  cider.— Box  17,  Northallertoa. 

Le  Merreilleux  |-plate  Oamera,  Lens,  sid 
Tairon,  complete,  l«s.— Jambs  McM^a.  JunUir,  Deloniae-flist, 
EsLton,  Scotland. 

Powerful  Electric  Motor,  will  driTo  two  srrti:) 

machines,  Ste.    Offers.— B.  WAoeTArr,  6,  Bale- street,  Iittcgiia, 
LoodoE. 

Novelty  Makers  and    Others.— if  joa  Wt 

something  new  which  wlJ  bear  ndvertlaiD   .      vbaut  »s  f.:i 
bKwecn  6  and  8  p.m.,  to  UATnon  mad  Co.,  Iti,  Suanc.  Las^, 

w.a 
Drawings  of  Slotting  Machine,  orMacbins 

H«M«sn,  Xs.    ozfiid  Krume  MAChlne,  or  Kieculc  MAcnM,3a> 
KuwAao  Dalb,  C.B.,  Sherborne,  l><wsei. 

Working  Drawin^-s  of  Hydraulic  Basis. 

post  free,  two  shillings.— Bow aso  l>Ai.a,C.h;..»i.broane.lMctei. 

The  Alt  of  Palmistry.— A  Chart  with  full  pct- 

culara,  7c.— U.  I^tkb.  si,  Mu.tb-atreet>  Tauaum. 

Fretwork.~Catalogtie.  of  every  reqtiisite,  wi'L  S« 
illustrations,  fkee  fbr  S  stampa.— Hanaan  Bnoa.,  Settle,  lort*. 

Half-horse  Engine,  brass  cylinder,  gorcmor  balkui 
TalTS  complete,  'Plnidid  model.  Sis. —  W.  UAaniaa,  Brtar 
market-streei,  Waningtoa. 

Fair  of  Irish's  Aooustic  Teleplio  .  es*  secoQ-l-iiau. 
in  goad  condition,  We.— As  abore. 

One  Fletcher's  two-oTen  Q-as  'RflTlg'fti  withtlzrr 
radial  bumeis  on  top,  £1.— As  above. 

Marvels.— Double  Opera  and  Field  61a«iesL  fr^n 
Sa.Sd.  Llsu.  with  ensravlngs,  fk«o-- J.  M.  Dajtcaa's  DsysL  a 
Hamatead-road,  Handaworth.  Blrailsiga:.m. 

A  Treatise  on  the  ICannfactnre  and  Medical  Tslw  S 
Koumiss,  II  stamps,  — a.  Lawnnncn,  *S,  AitSenhms-wi, 
Glasgow. 

Blue-Black,  Jet-Black,  Waterproof  Inks.  Frmt-fA-t 
Pain  KiUer,  Hon  BIttera.  Jtodpe  7d.  Three  lao.— Stabut.  lU 
Manchester-road,  Poplar. 

Mew  Time.— Alter  yoor  Clocks  and  Watches.  Tvem 
Sets  of  flgnres,  with  instraetions.  Id.— WaacLna,  PreslsB 

Water  Motors,  for  sewing  machines,  ofj^eenv 
window  adTerUaements,  SIs.,  4Ss.    Uat  one  stanap^— Wnasiss. 


Fan  Castings.— ImproTed  Beglatwed  Desigis;  sS 
L,  Is.  ;  Sin.,  4s.  i  sus.,  fts.   I)rawlaca,  Sd.— WanBua,  BsfSsa 


41b. 

Water  Motora— Oomplete  one  hone-power,  li 
Hau;  SS ;  Qaarter,  g«  ;  Blf  htk.  £S.— TaoKaa  WaBSina,  Piwks. 

Cooa  X«eavea— The  best^  safest,  and  cheapest  stisa- 
lant,  Conaigameat  of  choice  qaalitp  Jasi  received  — MASumi 
Oo. 

Oooa— Certain  cure  for  indigestioi.  Best  stisalaLt 
ineahauBtlve  SMatal  or  phystenl  work.— See  **MeAcal  Hcaij 
Keview." 

Ooca.— Best  antidote  for  Inebriety.  See  "ftaL] 
Doctor,  No.  17.   By  their  ase  hnager  Is  arertnS,  and  augm  •> 

known. 

Oooa  LeaTSS^—The  BoUTian  Oonsnl  writes :— "ner 
stimulating  powers  are  marvailoaa.  I'he  ladtnna  ■cvwW'b 
without  them." 

Oooa- Sample  padcet,  with  medicsd  sad  scisBt& 
•pinioM.   is   Btampa.- lUana   aad   Oo.,   17.    MeacasHs-*s^ 

rarringdna-street,  B.O. 

Model  Engine  Oastingra.  best  and  efaeaprst  3r 
list  Utamp)  aaa  eoaspare.— Wood,  l>alley-a«reet,  liianfM* 
Maaehsster. 

3in.  Bendh  Iiathe,  ohncks,  cost  £->,  new  ;  offen.-T. 
OnATwicx,  iSWA,  Wlok  ru«d.  Suvtn  H  avknci. 

Tudsbnry  and  Sons*  Improred  **  High-tcasioa'*  Wiaii- 
nonsTMACHiitB.with  their  asw  Compvamd  tboniu  r.At«k- 
Bdwinstowe,  Mewark. 

Steel  Name  Stamps,  Sd.  per  letter.   Fiffoics  (ms^ 

Is.  4d.    Letters,  Ss.  Sd.  per  post.— B.  F.  Bauwu,  K^iBS«««- 
nill,  Gloucester. 

4in.  screw-cntting  Gap  Isatba,  new  au^l  eoxnplM 
£11.— A.  Ualis,  Howard'atroet,  Ys 


To  be  sold  (throngfa  death)  a  case  of  drawing  Is* 
aonanTs,  «sed  oace  t  esst  IS  gsdaaaa.— Mf^  a.  Cnami,  Sis 


sraonsiiTS, 
ford  Uoase,  Orai 

Two  H.-P.  LatiBoh  Tubular  Boilert  with  or  wit^jo* 
■aglaa.— J.  aaaiM,  BilgWws. 

OneH.-P.  Launch  SnsiB*:  «>«  H.-P.Bsflwia' 
Boiler  Combined,  seeoaS-kasii|  Tsiy  sosifen     Tsitiisl  r 
Bbsibb,  Brlghoase. 

A  7Ain.  Woodtamliur  Iittlba.  with  1|  hda  thiw^ 
thesp!Bdto.aadaaamharoltMar       ~~  ~     . 

Latha  Cantors  tiMow 

—For  lUusnatfnsi,  apply  J. 


sadtvoHiBlftdih 


U4 


ENQUBH  KBCHAHIO  AHD  WOIgJ)  OT  BOIEMCK ;  Ho.  1,«61. 


Jtot  «4, 1»M. 


knd  would  be,  of  great  incemt  to  engineers  and 
to  power  usere,  for  na  mallei-B  stand  opiaious  are, 
to  tay  tho  least,  divided,  though  poiuiblf  the 
majority  favour  the  belLing.  Gren  in  connection 
with  baiting  there  is  conaiderable  differonce  of 
opinion  as  to  the  truth  of  the  aapng  "nothing 
lijis  Isathar,"  for  while  lome  declaTe  for  the 
oMDparatlTely  new  link  beltingf  ai  the  greatelt 
improTemeDt  in  modem  timoe,  oUietfl  will  hare 
nolhing  bat  cotton  belting,  <»  tha  patent  baitings 
msda  np  of  pliea  of  diffarant  "■'tM^'T,  Thoae 
isteraited  in  the  nutter  hftvo  a  good  opportnitity 
ol  Mein^  the  -varioua  kinds  applied  to  all  tort* 
of  madiinea  at  the  Invention*,  and  in  tpite  ot 
what  haa  been  «aid  about  ropea,  two  of  tha  Urge 
.eDginw  have  them,  while  in  (ome  casea  thej  are 
'Unplofed  in  driving  djnamoe.  Tbere  are  certain 
eonditioni  in  which  ropea  are  ipBOiallj  indi- 
-eated,  aa,  for  instance,  in  driving  from  ona 
pnUajr  to  aaretal  floora;  but  where  the 
ivpat  all  drire  on  to  the  aame  ihaft, 
tkat  it  on  (me  pair  ot  pulleyi,  it  ivconteoded  that 
they  nero  pull  all  togetbarM  one:  each  rope  haa 
ita  own  tmvalling  apMd,  and  oouMqnently  tiimre 
BOit  ba  a  loaa  of  power  ai  compared  witn  abelt. 
Bopei  are,  hawever,  lea*  ooatly  than  main  belts— 
wbetlierthey  are  reallv  cheaper  ia  the  point  to  b« 
decoded,  and  that  can  be  aatufactorilj-  done  only 
by  first  determining  the  actual  work  ot  whiidi 
ropes  are  capable  as  compared  with  belta  ;  and 
than  aecertaining  their  average  life  under 
dilFarent  conditions,  and  the  coiit  of  replacing, 
in  the  shape  of  time  required,  when  worn  out, 
and  also  time  occupied  in  tubtantiw  op,  &a. 
TbeM  latter  items  could  be  easily  foo^  by  niBrs 
amongst  themselves  in  the  course  ot  a  few  years ; 
but  we  want  first  some  authoritatiTe  flgurea  made 
with  the  aid  ot  the  dynamometer  in  a  aeries  of 
experiments.  Uaken  of  leather  belts  are,  as  a 
matter  of  course,  advocates  of  their  own  goodt, 
bat  they  not  anfreqoenUy  state  their  case  with 
fainiess  when  reading  a  paper  before  a  society. 
At  the  convention  of  the  National  Auocisfion  of 
HilleTB,  held  a  short  time  ago  in  Olaagow,  Hr. 
Jtbii  Tullis,  of  that  city,  read  a  paper  On  ' '  Belts 
•.  Bo^ea,"  in  which  be  endeavoined  to  settle  the 

Sneabon  by  iMviewing  the  relative  advantages  and 
isadvantagesotthetwosystems.  Both  have  Uteir 
admirers  and  advocatea,  and  both,  in  Hr.  Tnllis's 
opinion,  have  proved  worthy  of  much  patronage. 
nrst  cost  is  not  ererfthing.  and  though  there  is 
no  doulit  that  main  belts  are  more  eipensiie 
than  ropes,  it  is  necessarv,  also,  to  take  into  ac- 
Munt  the  extra  cost  of  the  Kttioved  as  compared 
with  plain  belt  pulleys.  Well-made,  praperly- 
■tretchod  leather  belts  will  run  for  30  years,  says 
Hr.  Tollil^nd  wilt  be  good  then  for  ODtting  up 
into  smalUrsiteB.  Belts  and  ropes  both  <mve 
weU,  when  the  distances  between  the  oentree  of 
the  pulleys  are  great,  and  the  pulleys  themselves 
of  brge  diameter,  bnt  copes  are  beaten,  Mr. 
Tnllis  Uiinhs.  when  the  Hhotts  are  near  each  other 
and  the  pulleys  ure  less  than  .'i4in.  in  diameter. 
There  are  one  or  two  exhibits  at  the  Inventions 
which  might  cause  him  to  modify  that  opinion, 
though,  in  the  cases  meant,  it  is  true  that  the  ropes 
are  not  I'mploycd  for  transmitting  much  power- 
Mr.  TuUis'a  remarks  on  the  treatment  ot  belts 
are  so  good  that  wo  quote  them  almost  in  exttifo, 
with  the  remark  that  many  power  users  prefer  to 
employ  castor  oil  in  preference  to  dubbin  and 
boiled  linseed  oil.  Mr.Tollissayi: — After  having 
been  taken  up  once  or  twice  daring  the  first  year, 
good  belts  require  very  little  attention  during 
fnbseqnent  years.  It  the  belt  is  driving  in  a 
vann  engine  room  it  ought  to  get  a  coating  of 
•oniera'  aabbin  three  times  a  year.  All  belts 
having  moch  work  to  do  ought  to  present  a 
clammy  lace  t«  the  pulley,  uid  this  condition 
can  be  beat  maintained  by  applying  one  ceating 
of  dubbin  and  three  coatinfcs  of  Doued  linseed  oil 
during  a  year.  This  oil  oxidises,  and  the  gummy 
surface  formed  gives  the  belt  a  smooth,  elastic 
driving  face.  A  belt  looked  after  in  this  way 
will  alwaje  run  slack,  and  the  tear  and  wear  will 
be  incontideiable.  On  the  other  band,  dry 
belts  have  to  be  kept  tighter,  because  they  slip 


driving  face 

well  poliihed  as  a  millstone.  Bushes 
down,  shafting  worn,  oil  consumed,  the  bells 
killed  and  condemned,  because  tiie  disease  hoe 
boon  misunderstood.  It  a  belt  ia  wanted  to  do 
more  work  than  was  originally  intended,  by,  say, 
an  addition  to  the  machinery  ot  the  mill,  a  very 
_  p.'aa  ot  getting  power  is  to  run  a  second 
apoD  the  top  ot  the  oaa  ia  use.    Do  not 


good 


connect  them  in  any  way,  and  the  outnde 
will  work  for  itself,  and  do  a  large  proportio 
the  driving.  By  way  of  experiment,  I  I 
made  tour  G-in.  single  belts,  running  i 
pendently  on  the  top  of  one  another  over 
driver  and  driven  pmleys,  transmit  over  8D-b 
power,  the  belts  travelling  at  a  speed  ot  1,8( 
per  minute.  Each  of  t£ese  belts  did  iti 
share  ot  the  work,  and  while  rtmning  ovei 
— 1  circumference  each  gained  a  little  over ; 
minute  npon  the  one  below  ;  so  that  the 
side  belt  travelled  over  9Dft.  per  minute  i 
than  the  inside  belt.  The  beet  leather 
making  belting  is  that  known  as  ' '  Orange  Ti 
This  leather  is  made  from  the  heaviest  and  I 
grown  Highland  ox  bides.  During  the  pro 
of  tanniug,  instead  ot  swelling,  as  is  the 
with  all  bark  tannages,  tUs  leather  becc 
thinner  in  subatance,  and  weighs  4S  per  c 
lees  than  if  tanned  with  oak  bark.  The  bn 
lin,  aoc<Kding  to  Lloyd's  Provina  Hi 

.  ISpei  cent,  fpwitarthaaoak  bark  tai 

leatlm.  There  are  lile  and  spriiw  in  it 
found  in  any  other  leather.  For  drii 
machinery  this  leather  stands  first.  Long  1 
should  never  be  made  heavy,  because  the  we 
makes  them  swing  to  a  certain  extent, 
heavier  the -belt  the  greater  the  osciUat 
Double-orange  tan  belts  will  work  as  Btesd, 


next  the  paUsy,  Hr.  TitUis  points  out  i 
olthougll  it  is  well  known  the  "grain" 
gives  the  best  results  at  first,  it  is  b« 
to  put  the  belt  on  in  the  natural  position,  fi 
wilt  have  a  longer  life.  It  the  boiled  lin 
oil  is  applied  as  he  reoonunends,  the  flesh 
will  become  as  smooth  as  the  "  gnun," 
quite  as  much  driving  power  will  be  obtai 
Mr.  Tullis  states  further  that  with  the  flesh  , 
to  the  pulley  the  belt  is  more  pliable,  and  a  i 
ot  leather  well  pulled  will  eurve  naturally  i 
the  flesh  side  inwards,  thus  teaching  what  i 
tics  proves  to  be  correct.  A  properly-made -j 
is,  however,  of  the  first  imixHtanoe,  and,  mc 
lug  to  Mr.  Tullis,  a  good  butt  joint  wiQi 
holes  punched  to  the  diamond  pattern,  and 
laced,  is  as  good  as  any. 
Referring  to  the  patent  leather  chain-bait 
link  belting,  which  is  "arched"  to  suit 
irve  ot  the  pulley  face,  Mr.  TuUis  says  tha 
uneiiual  strain  comes  upon  the  rivets,  as  the 
made  thicker  at  the  edges  than  in  the  cei 
suit  Oie  curve  of  thepoiley — all  that  is  ne< 
tor  guide  being  a  template  of  the  pulley.  ' 
kiudotbelt,  itis  aswated,  will  truismit  25 
e  power  than  a  fiat  solid  leather  bsl 
width  ;  because,  in  Mr.  Tnllis's  Ofdi 
a  flat  belt  always  retains  a  cushion  of  air  betv 
itself  and  the  pulley,  which  air  escapes  beti 
the  links  ot  the  chain  belt.  A  aimpler  mel 
would  be  to  perforate  the  periphery  ot 
puUey  ;  but  the  fact  is  the  link  belt  hsa  o 
advantages  than  spaces  for  the  escape  ot 
The  joint  is  made  by  riveting  the  links,  w 
leaves  a  belt  without  a  visible  joint,  and 
fectly  endless,  runningstroight  and  steady  at 
■peed.  Mc.  Tullis  has  a  good  word  for  cc 
Iralta,  foe  they  are  used  in  the  works  with  w 
he  is  connected,  and  are  exposed  to  the  weal 
the  only  piotectian  being  a  coat  ot  boiled  lin 
oil  applied  every  two  months ;  bnt  they  are 
teotoit  from  fraying  at  the  edges  b^  Tu 
patent  projecting  leather  edge,  which  is  rii 
-la  with  copper  wire,  and  takes  the  thrust  o. 
biitinR  fork.  With  regard  to  leather  n 
vhicb  nave  been  introduced  in  various  tc 
Mr.  TuUis  makes  the  following  remarks,  bnt 
fcBses  that  none  of  the  devices  have  been  abl 
oompeteaoooessfnily  with  cotton  or  hemp  rope 
lliere  is  the  ordinary  cable-laid  hide  rope 
■ttandi  of  which  soim  out  themselvsa  into  ji 
by  pressure  and  Internal  friction.  There  is 
the  "  Combe  "  rope,  which  is  made  of  a  muj 
dinons  body  ot  long  leather  strands  tw 
together ;  the  friction  and  pressure  also  aooi 
thism  up.  Then  there  is  the  V-shaped 
leather  rope,  whish  is  much  too  stiff  and  1 
The  bottom  plies  get  all  out  and  broken  b; 
outside  strain.  There  is  the  V-shaped  rope 
two  or  more  plies  ot  solid  leather,  with  tri< 
sections  riveted  on  theoe  plies.  The  opw 
left  between  these  sections  are  meant  to  i 
this  rope  more  pliable,  and  leas  liable  to  cut 
has  done  good  work,  bnt  is  not  a  sacoeea.  1 
is  the  square  solid  leather  rope  that  is  now  I 
made,  the  faults  of  which  are  the  same  as  t 
of  the  solid  leather  V-rope.  However,  ttu 
nothing  lik<  penerannoe.    The  ontoome  ol 


desire  to  improve  ia  the  patent  V-sbaped  chain 
rope.  Thirrapeaeems  to  posaess  all  the  qualities 
required  to  enable  it  to  become  the  driving  rope 
of  the  future,  for  it  can  be  put  on  or  shcflaned 
in  a  few  minutes,  it  works  well  over  pulleys  of 
any  diameter,  con  be  made  to  fit  any  shape  ot 
groove,  and  gives  four  times  the  working  coutart 
of  a  round  rope.  The  tact  that  great  diSersDMS 
of  opinion  prevail  shows  conclusively  that  beltiilg, 
itter  all  tMt  has  been  said  and  wnttrn  about  il, 
is  not  thoroughly  understood,  and  it  wonld  be  to 
the  advantage  ot  power  users  if  a  series  ot  ei> 
hanstive  experiments  were  made  in  order  to 
obtain  soma  thoroughly  trustworthy  data. 


rSE  IVTB&VATIOSAL  UTVUIlOn 
ZZmBITIOH.-ZIL 

PhUoaophlBfcl  XoatrumentB  ajid  Appkmtna. 
rV\SB  Btndent  of  sdence  who  expeda  to  ind  all 
X  the  mote  modem  philoaophical  {nttrnmaats 
and  a^aiatna  ||atheiea  togeuier  in  this  gRNp 
vill  be  disappointed ;  bnt  by  turaing  to  the 
preface  in  the  catalogue,  which  ia  from  tha  pen 
af  Frot.  El.  Ouvj  Foster,  H.A.,  F.aa,  he  wiU 
shtain  a  brief  resume  of  the  progress  that  has 
beenmadeinthelost  thirtvyeaisor  BO.  Scientific 
instruments  may  be  dirided  roughly  into  two  great 
classes — those  tot  producing  special  physical  cm- 
'  iMftiouIar  phenomena,  and  thcee  for 


iitions  o    ^,  . 

lefioing  the  conditions  or  phenomena  oi 

observation  of  the  reaolting  effects.    It  is  in 


latter  class  that  by  far  tholarger  namber  ol  it 
provements  have  been  introduced,  and  in  evsi 
branchol  science  the  fullest  prominence  ia 


^ven  tq  nnmencal  meaaursnienta.  Walking 
through  the  group  the  riiitar  will  almoat  of  naoas- 
dty  be  attracted^  the  gigantic  infiuenoa  wMwhins 
itluah  Mr.  Jaa.  Wimshurst,  one  of  the  oonaoUiiig 
3  the  Board  ot  Trade,  made  for  tha 


»  repeat  that  it  is  the  largest  and 
1  the  world,  the  two  discs  b«iDg 


be  worth  while  tc 

if  plate-gbus  fin.  thick  and  S-tin.  m  uiwooci, 
BBch  weiAinr  2801h.  These  disc*  have  \6  nfid 
Kcton  (d  tinloil  I9in.  long,  presenting  a  toU 
metallic  aorface  ot  more  than  SOO  aquaie  indMS 
on  each  plate.  Thamaobinerepreaents  thelatMt 
improvementd  ot  Ur.  Wimahurati  and  baksftgs  to 
what  ia  now.  tha  leading  type.  Tlie  disna  ats 
rotated  in  oppodte  directions,  and  tha  foil  ■edoti 
are  swept  by  little  brass  Ivudie*  ouried  by  neu- 
traliaing  rods  placed  atan  angle  ot  1B°  dianetn- 
cally  across  the  discs.  The  electricity  ia  collected 
by  four  combs,  two  to  each  disc ;  bnt  tbeae  donol 
aid  in  tlie  induction,  for  it  they  are  removed  and 
Uie  sectors  are  comparatively  close  togethertbl 
■parks  vrill  leap  from  one  to  another.  A  1& 
"  compound  oontinuous  electrophoms,"  specully 
designed  to  exhibit  thia  phenomenon,  ia  placad 
on  the  stand,  in  company  with  an  I^.  labon- 


machine    ot     the    kini 

have  an  opportunity  of  thoroughly  oomne- 
hcnding  its  construction.  For  eeveral  yean  Mr. 
Wimshurst  faai  devoted  a  considerable 


.  For  eeveral  yea 

.. _.  ible  portiOD 

ot  hia  spare  ^e  to  the  practical  at udy  of  dse- 


trioity,  and  the  machine  which  bears  hia  naoN 
has  in  its  latest  fomu  attained  to  a  woaderfnl 
degree  of  psrfeotion.  Mr.  WimBhurat  indud* 
in  his  exhibit  a  Nicholson's  revolving  donbW 
ot  17S0,  tha  parent  of  all  iofiuence  machines. 
Prof.  Caray  Foctar,  however,  sayi  that  the 
earliest  .application  ot  induction  on  the  "  cooi- 
njnnd-mteiMt  principle ' '  appears  to  have  becai 
Bennet's  Doabler,  ITST,  an  application  revived 
W  Yarley  in  1860,  and  since  made  familiar  in 
the  machinee  ot  TSpIer,  Holti,  Teas,  and  ^nut- 
hurst.  Specimens  of  the  Voas  machine  are 
shown  by  Becker  and  Co.,  t>i  Maiden-lane, 
Oorent-gardm,  at  a  stand  in  a  oomar  ol  the 
Swiss  Oonrt,  or  the  eaBt.centr&t  gallery,  so  that 
■tadenta  will  have  an  opportunity  ot  OMUpaiiBg 
the  two  machines.  Some  inemb«ra  A  tbs 
Physical  Society  ot  London  exhibit  appawtm 
which  are  of  necessity  in  a  glass  oaaa,  aad  a* 
there  ia  no  attendant  the  viaitara  will  net'  — 
much  unless  they  already  know  aooutT ' 
the  inatmments.    A  similar  remark 


aowetiangabOBt 
nwrk  uSisa  te 
Mntin£an,nl 


I,  who  have  crowded  appaiatiu  into  •  Mss 
and  Irft  them  without  labels  or  •  ««»d«(v- 
planation.  Two  iusbmetenta  or  msntil—  i^iifc 
attract  mnoh  attention  are  BdmoBdMn'a  QhlriK 
OalonlatingMadilnaforwwkliicUNlgKjMli^    , 
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mental  rules  of  arithmetic,  and  Tate's  Improved 
Aritlimometer.  The  former  is  exhibited  by  J. 
Cdmonddon,  of  Heath-uvenac,  Halifax,  and  is 
an  adaptation  of  the  circular  principle,  which 
admits  of  any  product  disc  being  brought  oppo- 
site any*  digit  on  the  face-plate  while  the  figures 
appearing  in  shallow  apertures  are  easily  read. 
Click  springs  are  dispensed  with,  and  the 
*'  eraser  '  brings  to  zero  any  part  or  tho  whole 
of  the  figures  on  tho  circle.  The  driving  handle 
is  conveniently  placed,  and  must  be  turned  in 
one  direction  always.  The  machine  deserves 
the  attention  of  those  who  have  long  sums  to 
work  in  the  first  four  rules  of  arithmetic.  The 
arithmometer  exhibited  by  Mr.  Tate,  of  Glou- 
cester-street, Clerkenwcll,  rcRembles  tho  calcu- 
lating machine  of  Thomas  do  Colmar,  which  was 
illustrated  in  Vol.  XXII.,  p.  f)42,  but  materially 
improved  and  simplified,  while  it  is  a  strong 
and  trustworthy  apparatus.  It  is  in  use  in 
many  offices,  and  at  tho  Exhibition  an 
attendant  is  ready  to  show  oif  its  capa- 
bilities. M.  Uedicke  and  Co.,  of  Adelaide-place, 
Xiondon  Bridge,  exhibit  the  interest- calcu- 
lating machine  of  Ilerr  ILirtmann,  which  is 
siud  to  be  the  first  of  its  kind  ever  produced.  It 
calculates  the  rates  of  percentage  from  h  to  5, 
divided  in  sixteenths,  and  from  5  to  10  in 
eighths,  the  working  being  simple,  while  the  re- 
sults are  rapidly  obtained.  It  consists  of  a  scale 
having  on  its  right  a  roller  containing  the  nume- 
xical  table,  and  on  tho  left  a  cylinder  with  a 
gxaphical  table  and  two  sliding  indicators.  Tho 
cylinder  is  a  supplement  to  the  roUcr.  ^Ir.  T. 
l5izon,  of  Buttershaw,  exhibits  his  combined 
carcnlar,  multi-circular  slide-rule,  which  is 
equivalent  to  a  straight  role  50ft.  long,  and  also 
the  machine  for  setting  out  and  dividing  spiral 
and  circular  slide  rules.  Aston  and  Mander,  of 
Old  Compton-street,  8oho,  exhibit  the  slide-rule 
of  the  late  General  Hannyngton  (see  Yol. 
XXXVII.  for  a  discussion  on  slide-rules),  and  a 
collection  of  their  own  well- known  productions. 
Not  many  of  tho  opticians  show  telescopes,  but 
Bom  and  Co.,  of  New  Bond -street,  have  one  or 
twOy  and  several  microscopes,  including  both 
monocular  and  binocular  with  the  Zentmayer 
swinging  tailpiece.  Wenham*B  paraboloid,  diffu- 
sion condenser,  and  rollex  illuminator  are  also 
exhibited.  R.  and  J.  Beck,  Comhill,  exhibit 
the  **  star  "  microscope  (illustrated  on  p.  406), 
and,  amount  a  u6tablo  collection,  the  ribbon- 
cutting  microtome,  which  is  really  an  attach- 
ment fbr  taking  av^y  tho  slices  as  they  are  cut, 
and  can  be  added  to  most  microtomes.  This 
simple  addition  is  a  very  useful  one,  as  it  pre- 
serves the  slices  intact.  C.  Baker,  of  Holbom, 
amongst  liis  exhibits  has  an  ether  freezing, 
Haile  s  universal,  and  Rutherford*s  freezing 
microtomes.  He  shows  also  Stephenson's  erecting 
binocular,  and  the  colorimeter  used  by  Drs.  Tidy, 
Odling,  and  Crookos  in  determining  the  purity  of 
water,  or  rather  its  degroo  of  freedom  from 
dondiness.  Newton  and  Co.,  of  Fleet-street, 
amongst  other  exhibits,  show  Wright  and  New- 
ton's patent  lantern  microscope,  and  the  micro- 
polariscope — ^tho  former  being  the  apparatus 
which  was  highly  commended  at  tho  meeting  of 
the  B.M.S.  on  Nov.  12  last,  as  reported  p.  259, 
Vol.  XL.,  and  some  details  of  which  were  sup- 
plied by  Mr.  Lewis  AVright  on  p.  299,  same 
Tolume.  J.  H.  Steward,  of  the  Strand  and 
Coxnhill,  among^  a  rather  large  collection, 
shows  Bridgman*s  triple  lantern,  with  three  and 
four  way  plug  dissolvcrs  and  connections  for 
facilitating  the  work  of  the  operator ;  shde 
carriers  of  different  patterns,  ran^e  finders  in 
some  variety,  and  a  speciality  in  Kapteyn's 
chronograph  for  railway  timing,  with  the  scale 
marked  in  kilometres  and  miles  to  facilitate 
the  ascertaining  of  the  speed  of  trains.  Belle's 
registering  fiuid  me^isuro  and  indicator 
is  also  •  a  useful  piece  of  apparatus,  as 
it  cannot  register  until  tho  fluid  is  ac- 
tually measured.  How  and  Co.,  of  Furring- 
don-street,  exhibit  Dr.  Pupro's  improved 
apparatus  for  applying  the  heat  test  to  dynamite, 
gun-cotton,  and  uimilar  explosives,  and  also  his 
apparatus  for  tho  estimation  of  urea  by  moans  of 
the  hypobromite  of  sodium.  Biological  apparatus 
for  the  examination  of  micro-organisms,  including 
incubators,  steaming  appliances,  hot-air  chambers, 
sterilising  and  cultivating  vessels,  &o.,  are  ex- 
hibited by  Oriffin  and  Sons,  of  Gaxrick-Bteeety 
while  Deane  and  Co.,  King  WUUam-sfciM^  B.0.| 
■how  a  collection  of  Flbtdbe^B  .patent  fagnanss 
foms,  and  blowpipes.  Home,  UMathmi 
and  wood,  of  the  Strand,  ihow  a  tmMI 
aMsSm  oomiMted  with  photogzaphy         Tpk 


ineluding  Ackland*8  astigmatic  disc,  Lennox 
Browne's  throat  illuminator,  and  Wood's  lime- 
light mierosoopp.  They  also  exhibit  a  6iin. 
reflector  on  equatorial  stand,  with  tangent  screw 
adjustment.  Mr.  W.  F.  Stanley,  of  Great  Turn- 
stile, exhibits  a  number  of  inventions  in  mathe- 
matical and  scientific  iostrumcnts,  and  altogether 
the  student  has  an  opportunity  of  seeing,  as  it 
were,  at  one  view  u  collection  of  apparatus  which 
it  would  take  days  to  find  by  hunting  through  the 
shops  of  the  dealers.  Amongst  the  exhibits  of 
special  interest  may  be  notic^^d  tho  stand  of  Col. 
Ross,  which  contains  about  thirty  sublimates  on 
aluminium  plates,  and  a  number  of  other  speci- 
mens, which  will  not  fail  to  interest  the  worker 
with  the  blowpipe  and  the  student  of  pyrology. 
The  gallant  colonel  also  shows  his  improved 
patent  condensing  smoke-filter  tobacco-pipes.  As 
everything  is  clearly  labelled  at  Col.  Ross's  stand, 
tho  visitor  can  spend  half  an  hour  there  with 
pleasure  and  profit,  especially  if  ho  understands 
anything  of  blowpipe  analysis.  Professor  H.  S. 
Hele-Shaw,  of  Bristol,  but  soon  to  be  of  Univer- 
sity College,  Liverpool,  exhibits  various  applica- 
tions of  tho  sphere  and  roller  integrator,  which  is 
to  be  seen  employed  for  transmitting  power  in  tho 
group  devoted  to  manufacture  of  textile  fabrics. 
Mr.  U.  Cunynghame,  of  Fulham,  has  a  variety 
of  exhibits  which  will  interest  the  mathematician 
— for  instance,  a  machine  for  describing  rect- 
angular hyperbolas  for  use  in  determining  ques- 
tions of  maximum  and  minimum  values  in 
political  economy  and  other  sciences,  a  machine 
for  solving  by  mechanical  means  the  real  and 
impossible  roots  of  quadratic  and  cubic  equations, 
and  sundry  other  appliances  which  would  occupy 
much  space  to  describe.  In  fact,  there  are  in  this 
group  so  many  pieces  of  apparatus  which  it  is 
impossible  properly  to  describe  without  diagrams, 
that  we  must  pass  over  them  with  the  intimation 
that  they  are  nearly  all  worth  the  attention  of 
those  interested  in  the  progress  of  philo- 
sophical apparatus.  Townson  and  Mercer,  of 
Bishopsgate-street,  have  a  good  collection  of 
chemical  and  philosophical  apparatus ;  and  the 
Cambridge  Scientific  Instrument  Co.  idso  exhibit 
some  of  their  productions.  Mr.  P.  Ward,  of 
Fulham,  shows  a  collection  of  apparatus  for  illu- 
minating intomal  parts  of  the  bodv,  for  surgeon's 
use,  but  some  of  these  can  be  seen  at  work,  as  we 
stated  on  p.  378,  at  the  stand  of  Mr.  Swan  in  the 
Electric  Group.  J.  J.  Hicks,  of  Hatton-garden, 
E.C.,  exhibits  a  collection  of  thermometers, 
hydrometers,  &c.,  McLeod*s  sunshine  recorder, 
Beckley's  self-recording  rain-gauge,  and  a  great 
variety  of  apparatus,  but  the  principal  novelty  is 
the  opaque  stem  chemical  thermometer,  which 
facilitates  the  reading  of  the  temperature.  The 
principle  of  this  arrangement  is  applied  to 
several  instruments,  a  channel  of  pLiin  glass 
being  left  on  each  side,  so  that  the  position  of 
the  contents  can  be  easily  seen.  The  principle 
is  applied  to  water  gauges  for  steam  boilers  on 
the  patent  of  Crossley,  Hanson,  and  Hicks.  The 
tubo  having  opaque  enamel  at  the  back,  with  a 
line  of  plain  glass,  indicates  tho  position  of  tho 
water  very  clearly,  because  tho  water  itself 
magnifies  the  dark  column,  which  is  the  boiler  front 
seen  through  the  plain  glass.  The  line  of 
demarcation  is  very  clear,  and  can  be  distinguished 
without  any  liability  to  orror.  Mr.  Hicks  also 
exhibits  a  lamp  for  medical  men,  in  which  a 
platinum  gauze  cap  is  made  incandescent  by 
forcing  a  blast  of  air  through  benzoline  contained 
in  a  si)ongo  reservoir.  Adjoining  Mr.  Wims- 
hurst's  great  influence  machine,  the  operation  of 
polishing  cylindrical  lenses  for  remedying 
astigmatism  can  be  witnessed  at  the  stand  of 
Messrs.  Pickard  and  Curry,  of  Great  Portland- 
street,  W.,  who  exhibit  the  magazine  ophthal- 
moscope of  Mr.  John  Couper,  F.B.C.S.,  and  his 
optometer,  with  index  at  back. ,  Both  instruments 
are  on  the  same  princij^le,  and  the  ophthalmoscope 
contains  72  lenses,  divided  equally  between  minus 
and  plus,  which  are  passed  in  rotation  by  a  simple 
mechanical  arrangement  up  to  the  viewing  hole, 
each  lens  being  centred  as  it  arrives  at  the  point 
of  sight.  Tho  app:iratu8  is  so  arranged  that  it 
can  bo  placod  in  any  desired  position,  and  from 
its  construction  tho  eye  of  the  ophthalmoscopist 
is  brought  nearer  to  Uie  eye  of  the  patient  than 
the  far-point  of  the  latter.  Prof.  McHardv  also 
exhibits  his  self-registering  perimeter  with  charts, 
which  registers  on  eiUier  of  two  scales,  and  is 
adopted  far  ascertaining  and  recording  the  fields 
««  ^MiMfc  visioa  and  of  mdizeot  vi|ion,  and  also 
>^ilir  the  BOgLs  of  souint.  Mr.  W. 
M-^aidm,  B.O.,  hu  anotaUe 
If  dsRiwiBgi  and  rarray- 


ing  instruments,  but  his  principal  noveUies 
are  bow  pens  and  pencils  with  spring 
needle-points,  which  facilitato  tho  draw- 
ing of  very  small  circles,  and  Grace's 
patent  epicyclio  elliptograph  and  geometrical  pen, 
which  will  describe  mathematical  ellipses  of 
various  sizes  and  proportions,  from  l^in.  by  Jin. 
up  to  20in.  by  loin,  and  more.  Tuo  instrument 
is  rather  complicated  in  gearing,  but  the  toothed 
wheels  do  not  interftau  with  the  operator,  and 
by  a  combiaation  of  change  wheels  ho  is  (.nabled 
to  draw  an  almost  unlimited  number  of  sym- 
metrical curves.  This  instrument  is  at  present 
practically  unknown,  but  there  will  bo  a  con- 
siderable demand  for  it  when  its  capabilities  are 
recognised.  Mr.  Hurling  also  exhibits  his 
''Engineer's  Own  Level,"  which  is  provided 
with  his  patent  exterior  sights  for  reading  **  near 
sights*'  with  accuracy  and  despatch. 

Mr.  A.  J.  Frost,  G,  Westminster-chambers,. 
S.W.,  exhibits  Mr.  Latimer  Ckrk's  transit 
instrument  for  obtaining  time  from  sun  or  stars, 
which  is  much  cheaper  than  tho  old  form,  and 
the  method  of  using  which  is  described  in  Mr. 
Clark's  book  which  we  reviewed  on  p.  4S8,  Vol. 
XXXV.  A  very  interesting  collection  will  be 
found  at  the  stand  of  Mr.  W.  Groves,  of  Bolsover- 
street,  W.,  where  Stroh's  curve  writer  and  his 
sonorous  vibration  apparatus  can  be  seen ;  also 
Prof.  Hughes's  induction  balance  and  its  acces- 
sories, his  magnetic  balance,  and  u  number  of 
test  pieces  of  steel,  with  sundry  other  apparatus 
of  more  or  less  interest.  Adjoining,  Sir  David 
Salomons,  Bart.,  exhibits  a  case  containing 
models,  &c.,  illustrating  his  numerous  inven- 
tions, induding  a  locomotive  showing  his 
method  of  electric  signalling  to  the  driver 
through  a  centre  insulated  line,  a  system  which 
we  described  some  vears  ago,  and  which  auto- 
matically stops  a  following  train,  when  it  enters 
a  section  already  occupied,  by  an  electro-magnetic 
arrangement  for  shutting  the  regulator. 

Messrs.  A.  L6g6  and  Co.,  of  Tummill-street, 
E.G.,  exhibit  Sir  W.  Thomson's  improved  tide 
indicating  machine,  in  which  the  barometer, 
thermometer,  wind-gauge,  &c.,  are  combined, 
and  also  lioberts*s  tide-predicting  machine.  In 
these  machines  the  paper  is  not  ruled,  but  the 
time  is  indicated  by  perforations  in  the  margin, 
an  arrangement  which  is  said  to  avoid  mistakes. 
Mr.  Baldwin  Latham  exhibits  his  portable  tide- 
recording  gaugo,  in  which  the  paper  is  either 
ruled  or  perforated  by  a  special  striker  every  hour, 
the  drum  being  driven  round  once  in  twenty- 
four  hours.  Dr.  Dudgeon  shows  his  divipg 
spectacles  fitted  with  air  and  glass  lenses ;  an 
air  lens  in  glycerine  to  exhibit  the  refractive 
power,  and  his  well-known  pocket  sphygmo- 
graph,  which  we  illustrated  on  p.  104,  Vol. 
XXXIV.  We  havo  already  in  a  previous 
article  (p.  337)  mentioned  Mr.  J.  Rigg's  edu^ 
cational  models,  which  properly  should  have  been 
grouped  in  tho  ''  elements  of  machines,"  and 
have  little  space  to  notice  other  exhibits,  except 
to  point  out  that  Uiere  is  a  notable  improvement 
in  mariners'  compasses  by  Mr.  F.  M.  Moore,  of 
Belfast,  in  which  semicircular  correctors  act  on  a 
lowered  system  of  needles,  while  quadrant:  J  cor- 
rectors, in  the  shape  of  moWng  iron  balls,  assist 
in  preventing  *'  heeling  errors,"  and  render  the 
adjustment  of  the  comi^ss  easy  and  rapid.  Dr. 
Richardson  exhibits  models  of  the  apparatus  for 
the  painless  extinction  of  life  in  animals,  which 
we  described  on  p.  378,  last  volume.  W.  J, 
Wilson,  F.C.S.,  of  Ealing  Dean,  exhibits  a 
harmonograph,with  S2)ecimuns  of  thu  curves  pro- 
duced by  it,  and  theto  are  in  the  group  a  variety 
of  instruments  of  more  or  less  interest  merely  to 
catalogue  which  would  exhaust  our  space.  The 
student  of  science,  even  if  he  does  not  find  appa- 
ratus he  particularly  wishes  to  see,  will  find 
much  that  will  attract  his  attention,  and  miiny 
exhibits  that  deserve  careful  notice. 


ENOm£-HAKINQ  AT  HOMI.-Vm. 

The  Piston  and  Gross-Head. 

HAVIXG  the  cylinder  both  bored  and  faced, 
chest  and  covers  and  glands  fitted  and 
holes  drilled,  perhaps  it  would  be  well,  befitro 
preparing  any  more  attachments,  to  bolt  these 
parts  together.  This  reminds  us  that  we  require 
a  number  of  bolts  of  various  sizes,  and  as  such 
repetition  work  is  rather  tedious,  we  will  con- 
sider the  best  way  to  get  through  it. 

One  circumstance  is  favourable :  none  of  our 
screws  are  very  small^  andtJ«x^l<sts^\iS2^»  vi^Nss^r^"^ 
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to  cne'a  patience  ai  the  toy  screirt  of  the  model 
Duksr'i.  J  Bhonld  prefer,  alao,  to  nuke  nil  Bcrewa 
of  iteel  irire,  in  preference  to  iron  or  bnut. 
Smtll  wrem  when  mode  of  wrought  iron  are 
apt  to  bend,  and  bnua,  though  easy  to  work, 
looka  ooDunOD  in  engine  work  ;  while  steel  takes 
a  dean,  keen  thread,  leeiits  liability  to  twist  oS. 
or  atrip,  and  keeps  a  high  poUah.  The  labonr  of 
•craw-nukking  consists  chiefly  ia  turning  down 
Irom  the  diuneter  of  the  head  to  that  of  the 
•Drew.  Each  screw  is  better  tamed  separately, 
to  SToid  the  spriiig  inseparable  from  tumiiig  a 
long  strip  of  uight  metal,  and  the  beat  way  to 
chuck  ii  either  between  centres  using  a  apecially 
small  drirer  for  the  purpose,  or  hoLdioK  the  head 
in  some  type  of  bell  or  self-centring  t^uck,  and 
allowing  the  apposite  end  to  ran  on  the  dead 

The  beet  way,  I  think,  to  cat  the  nnte  is  to 
get  a  strip  of  metal  of  a  thickness  and  width 
nitable  for  a  single  not,  but  long  enough  to 
embrace  a  dozen  or  more,  and  to  mark  them  out 
in  line,  learing  a  space  between  each  suSdent  to 
get  a  hack  saw  in — to  ponch  the  centre  of  each 
lor  drilling,  to  drill  and  tap  them  all  while  in  the 
plate,  and  then  tosaw  them  out  afterwards  ;  finally 
to  thread  thorn  in  batches  ou  a  screw,  and  file  thu 
hexagon  flats  off  altogether,  using  the  file  length 
ways.  The  chamfer  on  each  nut  must  be  added 
afterwards,  singly  in  the  lathe.  If  brass  nuts 
wire  'need,  thsy  would  be  cast  in  a  string, 
Fig.«. 

The  screws  required  for  pretent  ose  are  shovn 
tin  the  Bgnres.  l)[  Fig.  97  we  require  foa  ' 
ibolting  down  the  cylinder :  of  Fig.  93,  sii 
the  toTf-holei  in  the  cylinder  flanges  and  coi  .  . . 
of  Fig.  99,  mx  tot  the  ffuii-holes  in  the  same  ;  ot 
F^.  100,  Sire  tor  Qte  slaam-cbast  fisnge ;  ot  Fig. 
01,  three  tor  tbe  cylinder  glaad  ;  and  of  Fig. 
'J,  two  for  the  gland  oi  the  stMm-chest. 


«e,  and  afterwards  temporarily  remoTe  any 
section  as  required.  It  the  instmotfons 
girea  in  the  last  have  been  followed,  there  will 
be  no  material  inaccuracy  in  the  panllellism  of 
the  cylinder  foot,  so  we  shall  bolt  that  down  to 
its  place  on  tho  bed,  taking,  however,  the  pre- 
caution to  try  a  attaighc-edge  through  the  bore, 
to  see  if  it  ia  lineally  true,  both  with  the  face  and 
the  edges  ot  the  bed,  before  drilling  the  holes  in 
the  latter. 

Fig.  103  shows  the  podtion  of  tlie  holse  in 
the  bed  for  the  cylinder  studs,  those  in  the 
cylinder  foot  being  placed  equi -distantly  from 
its  transverse  centre,  or  so  that  the  cylinder 
centre  shall  measure  7jin.  from  the  centre  of 
the  first  pair  of  gaide-har  bosses.  In  the  other 
direction,  the  position  ia  fixed  by  the  receaa  A, 
and  the  corresponding  atrip  upon  the  cylinder 
foot.  It  would  be  more  oonvenient,  in  one 
respect,  to  nse  bolta  in  this  instance,  and  Co  lift 
the  bed  up,  and  bolt  from  uodemeaUi,  tor  the 
ateam-cheat  flange  comes  down  in  the  way,  and 
prevents  our  using  a  straight  spanner  on  that 
one  side.  Still,  it  is  better  not  to  move  the  bed 
from  its  permanent  fixing,  but  to  make  a  bent 
spanner  ont  ot  a  bit  of  wrought  iron  for  tem- 
porary nse  only  to  dear  the  flange,  and  put  in 
studs  through  the  cylinder-foot  into  the  bed. 

The  piston,  piston-rod,  crosshead,  slippers, 
and  slipper-pin  (Fig.  101]  may  now  be  taken 
together  and  fltted  up.  The  piston  in  so  small 
an  engine  is  best  made  solid,  with  Samsbottom 
rings.  It  will  be  turned  to  3)in.  diameter,  and 
boied  to  rsceira  the  screwed  end  of  the  piston- 
cod.  Two  grooves  will  be  turned  out  to  take  the 
spring  rings,  which  rings  maybe  made  by  turn- 
ing a  short  oyliDder  ot  cost  iron,  steel,  or  brass 
to  3i\in.  outside  diameter.  Sin.  inaide  diameter, 
-^mtting  ofl  two  imgi  ^m.  in  ^^\&wi,  eM 


•awing  them  elUier  on  the  slope  aimpIy(Fig 


[Fig.  107).    If  Whitworth  gauges  can 
ived,  it  ia  better  to  turn  all  rods  aad 


parts  which  should  fit  well ;  hence  it  becomes 
necessary  to  take  light  cuts  with  sharp  tools 
to  avoid  the  risk  ot  spring  in  the  rod,  which 
would  be  as  great  an  evil  as  a  slack  fit ;  and  to 
finish  with  a  fine  file,  sliding  the  ^uge  along 
to  get  equal  diameters  in  every  aection.  When 
the  piston  is  brought  up  against  its  ehouldei, 
and  the  nnt  eorewed  up,  a  hole  (Fig.  lOt)  ia 


and  bsooming  loose. 

The  cross-head  (Fig.  101  A),  made  in  brass, 
or,  if  preferred,  from  a  piece  ot  wrought  iron, 
will  be  fitted  up  after  this  fashion  : — Run  a 
line  witli  a  scribe  down  tbe  centra  of  the  face,  a, 
of  the  forging  or  casting.  Bolt  the  qpposite 
aide  on  t£e  slotted  face-plate,  or  gnp  it 
with  the  dogs  of  the  jaw-chuck,  packing  at 
the  back  until  the  axial  centre-line  ia  parslbl 
with  the  chuck'faoe ;  then  turn  the  onter  face, 
bore  the  holes  to  ]in.,  and  with  a  small 
bent  tool  passed  through  the  outermost 
bole  turn  one  ot  the  inner  faces— the  one  whicfa 
shows  outwards.  Alao  skim  the  boeaed  edge  of 
the  facing  to  l^in.  diameter.  Be-chuck  eo  the 
[date  by  this  turned  boas,  and  repeat  the  opan- 
tion  of  facing  and  turning  upon  the  aides  oroo- 
ute  to  these  just  done.  Then  screw  ona  boil 
faoe  agfinst  an  angle-plate,  and  adjust  Uw 
latter  until  the  longitudinal  centre  lise  o  ~  "  ~ 
withQ 


.% 


the  Ii^be  oen^  the  dnniUi  pMtano  alsiJ 
Dutwatdt.  Fix  a  driU  in  the  slida-iMt,  ^ 
ng  the  hok  tor  th«  piston  rod.    EOto  vt 


Jolt  2i,  1888. 
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_  Tlia  Tod  wMj  b«  Mcnred  in  one  of  two  ways 
^ther  bf  msBiii  of  a  acreiTed,  or  a  cottared  end 
II  the  lonneT,  the  acTBw  will  ^  equal  in  diamete: 
to  the  rod  at  the  bottom  of  its  ihreada — that  ig 
•  Jin.  Miaw  (Fig,  107)  would  b«  required.  I 
oottMred,  that  end  should  be  enlarged  to  iSiiu 
diameter,  to  compensate  for  the  weakening  eSac 
cf  _  the  cotbu  wa^.  Thia'Vould  ba  cat  b] 
drilling  holM  in  line,  and  opening  out  the  alo' 
bjr  means  of  a  small  chisel  and  file.  Thi 
cottar  should  measure  iin.  by  Jin.,  and  be  madi 

The  crots-head  pin,  or  "gudgeon"  (Pig.  lot 
■honld  be  turned  of  steel  to  the  dimensione,  anc 
•hould  be  a  tight  fit  in  the  holes  in  the  crass 
head.  The  prolongution  at  a  is  to  take  the  eyi 
of  the  pump  plimger. 

The  two  ihppera  will  bo  filed  paraUal  to  iio. 
and  tried  well  with  calipers,  the  accuraoy  ot  thi 
■honldera  i,  i  being  tried  with  tmall  metal  wind 
ing  atoipi.  When  these  bearing  suifacei  an 
tauB,  we  shall  employ  them  for  the  accurate  pro. 
dnctionof  theotherworkingportiona.  Theblocli 
will  be  eerewed  with  its  back  Eide  to  the  face-plate. 
being  clipped  by  the  fUoges  or  shoulders, — thi  . 
parallelism  ot  the  Bhoulders  with  the  plab  ' 
checked  with  internal  calipers,  and  the  paral 
leliam  of  the  bearing  faces  with  the  axis  of  thi  ■ 
lathe  beingchocked  either  by  set  »quaro  from  thi 
plate,  or  by  the  use  of  an  angle  platt 
for  chucking.  The  centre  of  the  block  meaaurec 
from  the  filed  bearing  faces  and  from  the  ends  ii 
indicated  by  a  centre  punch  mark,  and  this  ain 
ia  adjusted  until  it  correipoads  with  the  oentti 
oi  the  lathe.  Then  the  face  is  skimmed  over 
and  the  hole  bored  with  a  Jin.  drill.  By  metini 
nt  Oua  face  and  hole,  the  block  is  rechucked,  ani 
"le  opposite  or  inner  aide  faced,  not  forgettin( 

■oDunuTe  operaiionB  are  caretuUy  performed 
all  tha  face*  will  be  pamllel,  and  at  right  anglei 
«illL  each  other.  We  mi^bt,  of  coune,  havf 
Tffraned  the  mode_  of  operations,  boring  the  holt 
lint  of  all,  and  driving  the  block  on  a  mandrel 
baTS  tamed  the  faces  thus,  filing  the  bearini 
pMtt  aftarwarda  ;  but  I  thick  the  first  plan  Uu 


rubber  cushion  and  the  carefully  adjusted  angti 
ot  bend,  there  it  little  loM  of  vibration,  ant 
speech  can  be  heard  dittinctly  between  LndgatO' 
circos  and  Chancery-lane,  a  distance  of  abou 
SOO  yards,  with,  as  we  need  scarcely  (ay,  a  largi 
nomber  of  nDaToidable  angles,  In  order  to  shoi 
how  easily  the  wire  can  be  led  in  all  directioni 
without  mtertering  with  the  transmiadon  o 
sound,  a  line  has  oeen  erected  at  1,  Ludgate 
circua,  between  two  rooms,  and  altogether  then 
are  nine  bends  ;  but,  notwithstanding,  apeech  oai 
be  heard  with  practically  perfect  distinctneea 
Telephone*  of  this  kind  ihould  be  toned  ver] 
usetul  in  krge  worka,  in  railway  atationa,  ii 
hotels,  and  on  board  skip,  for  the  eignalaan 
clear  and  distinct ;  there  ia  practically  no  bozzicg 
and  once  properly  fixed,  there  is  nothing  to  ge 
cut  of  order. 


OK  THE  WABPDra  AKD  CRACEIHC 

07   CA8TIH0S.* 
easting  oomes  out  of  the  aand  In  i 
different  shape  ffom  what  the  pattern  wai 

ui  >u  iha  moDld,  it  is  caused  by  uneqnal  oontcao 
tlon,  Boma  wts  of  it  harins  cooled  faster  thai 
othen.    This  it  okuaUy  oanaea  by  i 


.W! 


off.  Hera  thera  ts  no  dianos  fin  the  am  to  bend, 
to  it  naiokt,  and  1*  a  small  illustration  ot  Hie  peat 
abalncastinBaareBomatluetrabjeotedto.  Fa,«all. 
■Dg  the  MOtiraal  area  ot  the  arm  2ln. ,  and  the  break- 
ing sbaio  of  ea«tiron3I,S291b.pei  tquaninoh,  w» 
haTB  63,6&81b.ezartad  In  pnlling  the  annt  apart  What 
appIlM  to  the  above  wheel  anpliea  also  Vi  pulleys. 
II  the  anna  ot  a  poUeT  eiBek,  the  rim  has  eooled 
fiiit  and  the  hub  last,  leaving  the  annt  ia  touion 
or  the  rim  io  eompreasion.  The  t4d  s^le  ot  onrred 
aim  was  Intstided  to  remedy  this,  bat  It  only. 
partiidlT  did  so.  It  the  rim  otaoks,  whiob  is  not  to 
ottan  the  eaae,  the  hnb  has  ooolsd  first  and  the  lim 
laa^  whioh  leaTsa  the  arms  in  oompteieioo  and  the 
rimintendon.  This  Is  shown  to  bathe  ease  in  the 
fiywheeL  where,  if  tba  lim  is  not  ooolsd  the  ariM 
bim  a  tendani^  to  boAle  at  get  dithlng.  In 
pulleys  that  an  ot  auoh  a  design  that  the  arms  haTe 
a  tendency  to  naok,  they  may  be  benefitted  by 
chambering  out  the  hub  ;  tbat  is,  making  the  oore 
largsc  In  diameter  tor  a  abort  diattnoe  in  the 
oentra,  whioh  makes  the  hub  lighter,  digging  out 
the  oore  as  soon  ai  oast,  and  Sto  gating  in  two 
opposite  plaees  on  the  rim,  which  keeps  the  hot 
icon  in  the  rim  and  allova  the  oooling  iron  to  run  to 
the  hob. 

In  coaling  the  eoontra  weight  with  a  2|in.  hole 
throngh  it,  as  thown  In  Fig.  S,  there  is  often  tnnble 
in  kespiog  the  oore  straight,  to  mneh  so  that  in  Iha 
flret  two  tbat  wen  oaat  the  aastainiiw  bolt,  2iu.  in 
diam.,  had  to  ba  heated  red  hot  and  driven  in  to 
aooommodate  itself  to  the  carved  bols,  this  was 
eaoted  by  the  eore  Mints  on  the  top  and  bottom 
holding  the  oore  and  |in.  oore  rods  firmly,  so  that 
it  oonld  not  expand  up  or  down,  and  it  tharetora 
bent  sidewayt,  to  make  op  for  its  ineteaaed  length. 
To  remedy  this  the  oore  print  was  oontiniied 
throogh  the  oops,  and  made  luge  eooagh  to  be  a 
looaeHt.    Some pieoeeofoloth Sin. w" ' — 


to  round  tl 


better  of  the  two. 


THX  KECHAXICAL  lELEPHOVS- 

ON  Saturday  last  a  new  mechanical  telephone 
OD  the  old  principle  of  the  chip  boiee  ami 
■bring,  but  with  aereral  important  improTementa 
ma  exhibited  to  members  of  the  Preea  at  4,  Lud' 
gat»<dmnis,  E.C,  where  it  can  be  seen  and  tested 
b]r  anyone  interested.  The  new  telephone  ia  th< 
invention  of  Ueura.  Kuudaon  and  Ellsworth 
two  American  gentlemen  who  haTs  auooeeded 
in  converting  Hooke'a  wire  telephone  into  t 
piactically  oasful  mean*  of  tmnamitting  and 
receiving  measages  over  distances  ot  about  two 
Bulea.  Aa  oui  readets  know,  there  ia  not  mucb 
difflcnlfy  in  working  the  aimple  te]aphDnea  when 
tlia  wire  or  atring  can  be  kept  atraitiht  as  well  ai 
tant;  but  Meaart.  Knudaon  and  Ellswortb 
have  not  only  succeeded  in  overcoming  the 
difliculty  of  taking  wirea  round  anglea,  but 
bave  also  ditcovered  a  material  for  makina 
the  vibrating  diaphragm  which  answers  af 
miiably.  In  a  simple  wooden  box  they  secure 
firmly  a  disc  about  Qin.  in  diamater,  made  up  o( 
thin  (tripe  of  willow,  interlaced  in  the  fashion  ol 
wicker-work,  and  varnished  to  preserve  it  from 
the  effects  ot  atmospheric  and  other  moisture. 
In  the  centre  of  this  digc  ia  a  mutal  plate  about 
2in.  in  diameter,  with  a  small  washer  aupporting 
a  croes  pin,  to  which  the  wire  is  attached,  and  by 
means  of  which  it  can  be  tightened.  With  such 
ttn  instrument  as  that,  nearly  the  whole  area  ol 
the  diaphragm  being  exposed  through  the 
perforated  cover,  words  are  heard  with  dis- 
tinctnees  and  preciaion  even  at  a  distance  ai 
several  leet  from  the  inatrument,  which 


the  core,  making  |in.Ui 
was  blocked  over  and  dried.  This  projected  into 
the  oaating  4in.  when  the  iron  is  liquid  for  tome 
time  and  op  into  the  oore  print  iin.  wbeie  the  iron 
tela  almost  as  toon  as  ths  monld  ia  full ;  ths  pasted 
oloth  bums  away  and  leave*  a  spaoe  of  iin.  on  eateli 
■Ide,  which  oats  at  a  ttnfflng  box,  and  allows  the 
oore  to  expand  upwards  treelv. 

In  an  air-chamber,  kettle,  or  any  brisk  oore 
Oiat  sets  at  a  toonding  or  aphtrieal  tm  wheia  the 
iron  mus  over  It,  there  is  often  trouble  oaosed  bf 
Uie  loam  eluding,  the  port  tbat  Is  hot  expanding 
or  buokUng  over  the  Mrt*  tbat  are  eolC  This, 
tboo^  it  may  net  ooBoenan,  yet  hurts  the  appear- 
onoe  of  wbat  might  otherwlsa  have  been  a  nioa- 
looking  costing.  A  good  plan  tor  this  is  to  taw  a 
groove  over  tbe  top  in  the  oore  )^in.  wide  down  to 
the  brick  BO  OS  to  divide  in  qoiiter*.  Also  anotbar 
ROOTS  around  tbe  eoie  to  BMet  Uiem  the  long^  ot 
ae  radius  down,  measnring  from  the  oentte  on  t(~ 
This  laaveo  a  mae  for  the  anandfng  loom  to  t 
and  If  not  quAe  filled  up  it  Is  easil*  diippad  « 
The  loam  for  a  eon  of  this  kind  riionla  be  nuxsd 


toot 


A  tedious  (Hnntlon  about  a  briok  eon  ta  to  out 
out  a  row  of  brieki  after  the  easting  is  poured,  to 
allow  it  to  ooDtiaet.    This  bonbla  moy  be  avoued 


mportant  itam  eonneoted  with  thfl 

subject  ia  the  iron,  what  ia  known  as  the  regular 
mix  in  a  foDndrr-  If  this  Is  not  right,  oothiDg 
will  bs  right,  whole  beats  ot  pnlleys  nan  bem 
tpoiled  bj  a  slight  obonge  In  the  mixture.  The 
regular  mix  tbould  have,  basideB  the  other  P">P*'~ 
ties  leqnired,  that  of  a  miuimum  ot  shrinkage.  This 
is  best  aooompliahed  by  Dsiag  three  or  foul  teanda 
of  inn.  Wbm  a  new  tot  oomes  in,  ose,  say,  one- 
tlxth  of  it  tor  one  heot,  east  some  teat  ban  ItL 
longbylin.  aqnare;  oompare  these  withaknown 
good  quality  as  to  shrinkage,  when  more  or  Uas  of 
U  con  be  used  aoDordingly. 


I  both 


and    tranamittar.      The 


greatest  ianprovemeut,  however,  is  the  method 
adopted  for  taking  the  connecting  wire  round 
•Dglea,  for  Uie  wire  must  be  perfectly  free  to 
trantmit  the  vibrations.  The  patentees  accom- 
pUlll  that  in  an  ing'inions  manner  by  sup- 
pmting  indiarubbsr  corks  on  the  wall  bracketa. 


win    at    tha 


and     passing     throngh 

wkioh     bold     the     Sne  .        _ 

qiiiHte    tennco,    and    with     tw« 

•toad  ot  one.    At  first  i 

ttattwo  bttidt  would  d 


it  ot  such  design  that  it  cannot  bend,  then  it  breaks, 
at  enoka.  In  Figs.  1  and  2  are  shown  a  tectioD 
and  top  view  ot  a  tmok  whsel — what  la  known  aa  a 
■oft  wheel.  In  trying  to  obill  tbe  rim  it  was  found 
that  the  arma  woolcT  crack  every  time.  This  wai 
Dsuied  by  the  rim  cooling  fiiit  and  the  hub  last, 
leaving  a  strain  upon  the  arm.  Digging  out  the 
Mire  and  oooling  the  hnb  with  water  did  not  otaangc 
the  result,  to  the  following  plan  wo*  tried  witli 
■uooass :— A  ohUl  was  made  to  suit  sash  end  of  the 
fiab,  and  the  wheel  oaat  with  them  on,  as  ahown  in 
Pig.  I.  This  had  the  desired  effect,  tor  none  ol 
than  have  cracked  that  wen  east  in  this  way.  II 
tt  a  eate  when  ttie  same  amount  of  Iron  was  in  the 
kobeaoh  tlaa,  and  Aowilbsgoodsfleoteof  oool- 
-    Tba  ddlta  do  Dot  VMS  ow  the  mta  ot  tba 


ON  T&IFLX  OBJlCIIVEa  WITH  QOK* 
FLETE  COLOITR  COSRXCTIOH.* 


I  UB  BlHWllUMEJ  ■l^nH^IUU.     xuvi 

itionality  in  the  apeotra  prodnoed 

by  tbe  orown  and  flint  gUin,  hardly  notiosable  in 
small  apertures,  dstrimental  in  teletoopes  of  medium 
power,  la  poduvdy  obnoxioni  in  the  large  iuatru- 
msnts,  and  wiU  speedily  pot  an  and  to  f  nrthsr  in- 
iiinotn  in  .litiiifninM.  On  this  oeoonnt  tfaere  have 
been  many  efforts  to  prodnoe  two  kindt  of  ^ata   ' 
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— IKiiK  MAO 

WIms  tha  nin  iiliU-Kt 

it  podttra;  thk  ngionitMnoaadadbr ■>«•*«< 
_, ■_ „_.    ...  ._,_,^    ___,  ,ftj^  (jri» 


follom  BMoond  ic ^^  , 

i.  7ANnAr-£atM.— B*twMB  cndiMij  nm  u 
tliDiidwnin,  tba  onlj  diflwcnM  la  tb*  mm 
Bbuadut  danloimrait  td  titeMtttj  Sutbthm. 
He  niniDg  doud  mnit  ba  nsudwl  ai  a  oa> 
itantiT  flowfoe  aonraa  erf  alaeUd^.  TlMn  cm 
ba  no  U/AtSuB  witboat  nin  and  thmdv. 
The  (o-MUad  "fiuTMt  UghtniDg"  ia  Danlj  i 
diitaiit  ttonn.  Hie  aoimd  of  tbiaidar  mukA  bt 
h«atdb«roiid21kOoiDitn«(I3nil~}.  «l>fl*  *^ 
ning  i«  petoaiTed  at »  (u  gr— *—  ■«■*-"-- 


DIKEKSI0V8  AVD  HOVEHBHTS  07 
WAVB8. 

THE  ihipi  ot  the  United  Statai  Nan  h>n  bMB 
engaged  iei  tome  time  in  "*^"ir  ohaaTratical 
of  Iba  dimeaiioni  and  ipeed  of  dwp  tern  warn. 
Thaw  reeoidad  obaemtiiiu  are  not  ao  ooopleto  and 
numaioniaaiadeaited,  and  any  artatarfwi  in  tUi 
mpeot  will  do  mneh  to  adianM  ene  iaipcaltat 


■in^  miea  of  appnniinBtalT  Mgolat  wafwan 
moft  valuable,  and  ihoold  b«  Moompankd  brliD 


.  _rekoKlhteaa> 

iieta  In  towing  a  log  lina  attam  of  >  aUp,  and 
DotinB  tha  loiBth  of  line  wban  the  obip  floatan 
±  abaft  tbat  od  which  tl 


C  of  the  dkip  momentarily  floati.     The  dup  (hooU 

b*baad-on,  or  allowMioe  made  for  Oa  depMtan  d 

tbaloglinebomthehead^oajMailioB.   ToiBiami 

the  ware  hnghti,  whan  tba  lUp  la  inthe  tnog*' 

tha  tea,  and  for  an  futant  nai^t,  tba  obauiu 

take*  op  a  poaitian  nob  tbat  tha  aneewatTa  aTtgi 

analogont  in  their  action  to  ehluiewater,  and  can  lie   A,  which  an  oonitnioted  br  temirios  two  dlMi  of    waTeri3gea,atTiew*db7hiBftaBathabo«^Jal 

pnaerrad  foi  monthi,  if  kept  in  tha  daik  at  a    glue  In  tha  lame  plus,  and  than  erindinK  them  to    '•■'^  the  line  d  the  horiion  withont  obaeaAg  it. 

tempentare  not  above  77"  F.    Thar  keep  better   tha  cumtnre  ot  a  lolid  leni  irf  UkediamateT.    Tbebeight  ofthe  ne  aboTa  tba  water  UmloonMer 

itUl  If  a  tnoe  of  add  it  added  to  them;  whQe   TheM  an  than  teourad  or  tat  in  a  frame  made  of    meaannathebaigUofthawaTM.  TomaaMoanqr 

alkaliei  or  liqnidt  of  alkaline  ratotion  promote  da-    an;  aoitKble  malerial.    For  telegiaidu  the  letting    l>i8l>  warea  ttw  obaaner  may  ban  to  aaeend  O* 

eonpodtfon.   'niitiDollnationotoiTP>°*ted  water    maybe  of  some  inforioi  glaai,  o(  Itmajbe,Ba    tig^e,vi^ttain.tmoll»iitiia>A  tk^iamtm 


r   may  be  or  some  inlonoi  glaai,  o(  It  may  

[ygen  irea  plaoet  it  among  toe  oxumen.    thown  in  Fig.  1,  ajmilai  to  thoaa  nied  m  opet*  '""  o*  ""  oaoa  m^  auniae,  or  ■nina  ^ 

re  many  labatanoei  whiob  provoke  tbiade-    glauei.    ThanunetffeotmayheobtaiBedbTtak^K  eip«di«tit  debited  for  pUAig  tha  obaanar  _ 

Hon  without  tmdatgolng ^hemMlvei  any    an  ordinary  leni,  and  by   dlaphngmt   m  otbai  watwlevel.    It  it  dadnbia  toadeot  apodbwai 

BDomMtion.nidiaialDmJe^iOxybydiBtaof  Iron,    meant,  raodaring  it  opaque,  axoeptatdiametrically  nearly  amidibipa  at  poMlbla,  bnt  if  it  baocm> 

efatreoal,  aoma  metal*  in  a  oondit&n  of  extremely    oppoaite  portiona.    It  will  be  nndantood  that  In  naoaamiy  to  take  a  itatlon  near  tha  bow  ot  ^kb, 

lloedivttion,BilTer,gold,andpUtina.  Wlthanothet   oameraa  thi*  sonitnction  appUet  to  the  front  or  allowanee moit ba  made  in  eatimating  tbahapl 

olaaa  of  bodiet,  the  oxygenated  water  bahavaa  like   object  lent,  tha  oondeniins  lent,  C,  being  applied  °'  ^*  V  'lx>"  '"*"  ^^  C^  deepec  imaMnun 

many  other  oilditing  ag«til»— tbat  it  to  My,  it   aa  naoal.     TMi  invention  hai   been  patent^  by  ^^"^  in>7  >>•  Mntad  at  the  metant  by  pitdaiag. 
aunendan  ita  oxygen ;  for  inttanee,  with  araenloni   Uecan.  J.  A.  Smith  and  A.  J.  Atbay.    Fnrtbu       "^^  longeet  reoorded   wave   met  wired  hall  a 

add  it  prodnoaa  araenio  add,  and  taaniftsmi  tha  partlealan  can  be  bad  bj  addreming  the  Utter   at  mile  from  oraat  to  onaL  with  k  paaiodoftweo^ 

metalUe  *nl[Aidaa  into  eulpbatea.      Upem  oertain    Sparland,  minoia,  XT  3  A.  three  aeoooda.    Vaveebannea  bngthafUOfLet 

(a«xidlaedtnb*taneea,flDa]]y,theoxygauBtedwatei  '  6001t ,  andperlodiof  ten  toelev«iaeaonda,anae 

can  aot  lediMlDg ;  for  tnttanoe,  upon  the  peroxides  iTWnBi>TTii<i»Tn    vwnipTivnvnrv  ordinary  itorm  wavea  of  the  Ntoth  Adantk.   u 

<ltlMdand^^^n8aneee,which^iedn£^bylU         ATMOBPHERIC    ELSCTBICITY-  regard  V.  the  baight.  of  vravea,  tb.  moat  tn*- 

pttiuuee  to  the  oxide  atate.  FTIHE  toUowing  notes  on  atmotphario  eleetrid^  worthy  meatniemeDta  abov  from  Uft.  to  48lt  to 

All  «'■—'-«*  who  bav«  oecQpied  thamaalvae  with     ±.     are  given  by  L.  Falmierl  in  Biadtmuxim'i  be  a  lemarkable  height    Wavaa  hknng  a  gnatm 

Ibii  BoMeet  are  nnanimoni  in  predicting  a  brilliant    Ceniralilait :  —  height  than  SOtt,  are  not  oommcnly  efwmiiitwtd. 

fatnre  lor  the  employment  ot  onganated  water.        I.  Eltarieity  with  a  CUar  Sig.—Wbmx  within  a  The  n.8.  Hydiograpbio  Office  bailuaiiktaime  la 

DQmia,ln  IB30,  reoommended  it  for  eleaning  old   cirda  of  about  ItO  kilometres  in  radios,  naithei  recording  theae  obaarvatlaai.  and  wwnld  b«  gad  to 

paintiDga,  beoante  the  llghia  of  paintingi  become    run,  hail  nor  mow  is  tailing,  tha  aleotridty  at  the  toinish  them  to  any  lUpmaiter  who  take*  adBaiot 

black  ^  the  transfcimation  of  tbe  white  lead  into   place  of  obeervatlon  is  always  poaitive.    IfnegatiTa  interett  in  the  anbfect  to  mako  obtwrattooa  lAan- 

•nlphide  of  lead,  whidi  being  rebninttomied  Into   eleotriolty  Is  observed  with  a  clear  iky,  dowslall  at  ever  the  opportim^  oecnn. 
■nlphate  by  the  aotlqn  of  oxygenated  water,  the   tome  little  dittauoe  may  be  Inferred.    Aa  regards  — . 

liflf  t  oolonn  mnat  be  rettoted  to  tbdr  original    the  daily  periodicity  ot  atmospheric  electrloi^  In  

^ipeMBDoe.      Oxygenated  water,   however,  was   calm,  bnghtweather^wo  maxima  and  two  minima       NewBanotlontorlllsltalliia. — Tbadifiealtr 

Ignored  (or  a  low  time,  nntn  in  1870  a  psrfnmai   nu;  be  reoognited.    The  first »"«-!— —"  appeui  at  ot  dittingiDthing  by  chemical  metlwdi   betwtM 

nvafledhimBelf  oflta  bleaching  pcDperUtt,  to  Intro-    the  ninth  hour  of  the  morning;  the  leoraid,  which  —"•-"■  .iv.i~'^.  i...  .i— y.t-jn  »»yjp«»t     lUs 

dnee  a  3  per  cent,  eolation  of  ft  aa  a  hair  dye  nndet   la  more  dedded,  a  little  after  tnneet.    Itoftenoon-  diffioolty .  whece  foHndc  mattaia  an  oosMtned, 

flia  namee  of  "  Aorieome  "  or  "  Eau  de  Fontaine   tinnee  dnriog  a  great  part  of  tha  night.    Toward  neca««U«tea  in  many  oiiea  the  emploTmeBt  e<  vivi- 

da  Jouvnnoa  dor^e."    About  the  sametime  A.  Yon    daybreak  a  minimiim  appears,  and  a  teeond,  lets  aeotion  in  order  to  tubaarvo  the  enda  <rf  Jnslfee. 

8aliiaetttr,B.Boettger,asinr,andHagendiTeoted    distinct,  in  the  afternoon.    This  daily  period  ii  Digltaline may  be  oettainly  reeogniaed  ttamkally 

the  pnblie  attention  to  tha  therapeutic  {vopertiea  of   euily  diitnibed  by  movemente  ot  the  wind,  by  a  bv  the  followmg  method,  aeearding  to  M.  Lafoa : 

czmnated  water.  clood  appeeilng  on  the  horiion,  by  •  mist  rismg  If  a  trace  of  dlgltaHne  b*  ttsated  with  amixtna  «f 

Ita  'dlfflonlties  of  pnpanDg  pore  oiygenatsd    from  the  eomma,  and  by  other  oaneea  often  hard  to  anlphsrio  aoid  and  aloobol,  of  eadi  one  Paxt,  and  if 

water  on  a  grand  scale,  oauaiog  ita  fomoriy  high    detannine.     It  may  be  asserted   that   when  tha  to  this  mlxtnieadiopaf  teariaperebkcidebeadded, 

pdee^  have  been  ■tpTaBentoveroQiiie,sothata3per   maxima  are  vary  considerable,  oi  when  deoided  abewatitDlgreenisb-blaa  oolomtiatt  it  devakipad, 

mbI.  (Inr  weight)  aqoeonl  eolnticn  can  be  had  at  a   maxima  appear  at  ■nninal  Uniee,  tte  thy  on  the  whidilaltl  fntevwalhotm.    ThemaetfaTonisble 

moderate  iprioe  and  in  any  qrnnti^.    With  its  ex-    following  days  win  soaroely  be  eerene.    U  the  iky  conditiMMlor  tbt  reaction  an  tba  following  :—nBS 

eellent  bleacbing  propertjee  anjd  mfety  of  amtlca-    begins  to  be  overcatL  tba  eleobia  indioatiaia  grow  a  ve^   Bnall  qnantt^   of    digftaUoa;    aiT  tb* 

tton  the  road  eecnu  to  be  opened,  therefore,  for  its   stmngar,  and  if  at  the  time  ol  the  evening  maxl*  mbetueewiOiavery  tmallqnantitaoltliai^itnie 

oiandve  ntilitatiai  in  indnttilet.  mum  the  teUtive  molatiire  increaeea  with  a  heavy  of  tDl^nric  acdd  and  aloohol,  and  watntti^lly 

^^^— ^—  daw,maximaofBpedal  intensity  uid  duration  may  nntllayellowiabtint  wpeart;  thanaddtbadmM 

ba  e:^eted.    The  general  asaomption  that  atmo-  ferrio    petcUotid*,   wuob  abould  ha   allowed  to 

OSTECT- nT.AHS    VOIt     nmtnrnVTta    >[^ienceleatrldtybeoomaeitrongar«iththealtitade  tpieadont.    Thia laaotiao it peooliar to  digUahne, 

WJMA\.1.     ''^J^B    'Utt     AJEUSBlfUrUB    h„  not  been  oonBrmed  by  thSobeervationa  made  f£r  M.  Lafon  hat  letted  the  vSola  of  the  dCwS 

....^c.       *"**    I'iMJmAO.  timiOtaneonsly  on  Teenviuj  and  at  the  obeervatory  and  dneotidea  nioally  employed  in  tbenpeotica. 

r  I  uilS  invention  bat  a  twofold  obi tet:  to  obtain   of  tba  Univanlty.  The  valnee  obtained  on  Teauvins  Horpbinaprodueee  with  feniopaidJorideUw  bias 

J.     the  cffaot  of  a  lent  of  large  dlanetar  irith-   were  generally  amallm.     Aa  regards  (he  yearly  oolonr,  but  this  only  ocoma  when  Ibe  reagania  tie 

OoUheli^otirandexpentareqa&ed  for  the  pro-    p«^iodGiity,  lower  tensioni  ue  generally  obaerved  neuttid.      DigCtdUne  pcepuad  at  Darmaladt  by 

dB(*in>  of  large  lentea  ;  and  to  Improve  photo-    oohot  mmmer  daya.    In  tpring  and  autumn  the  Herok.ndtheri&itaoiTitaUiiiaMt  Initapowdsnd 

gi«I*Io    pictnrea    by  the  uae    of  leneat  whlah   indieatlons  are  ationget.    In  winter  the  valuae  are  oonditfon,  BaTatbeabovaieaclion    —  "'"■  —  '■ 

aerve  to  intenai^  the  image  and  produce  a  alereo-    nnoertaln.  a    marked    difference    between 

toopUeSaotin  the  piotore.    The  lent  is  of  com-       2.  Eltttrieity  wilh  a  Cloudy  5ly.— In  the  abaance  duitallnaaand  the  Fmdi  alkald 

ponnd  or  double  form,  each  nortion  being  ground    of  distant  rain,  fto.,  tha  atmo^eria  eleotridty  on  wbiob  fa  snid  to  be  ibown  In  the  vs., 

to  the  cnrvatnra  of  a  eoUd^lent  tA  the  mqoired    dcndydayi  it  alwaya  poaitive.    It  ia  leas  intense,  of  the  alkaloidi  at  well  m  by  the  ,. 

diametec,  and  tba  two  parb  being  bald  in  their  piom  variable,  and  without  a  dedded  daily  period,  effeola.     Cblorafoim  dimohMa  bat  li . 

*"PP?^*?,!f  to  <>•,  retained  in  the  same  reUtive       3.  BUctrintf  <•  Timt  of  Sain.— During  rain,  Oerman  alkaloldt.    IDf.  Laborda  vtd  Duq 

£0^600  n^tbnward  to  each  other  that  they  would    atmoapbarlo  aleotrisUy  inoeates  eonaiderablv,  both  have  t«)tnlly  minted  cot  the  diflaaatpbysiD 

M*™^^  •Mbd  leB*  ot  Om  aame  diametar  and   atthepUat  of  obeervatioD  and  at  tomedla^iee,  effeeta  al  digiUiia  aoo<ndii«  to  ttia  towea 


^iwww  ir/HinftBiu  HinwuoHiaruuHuey  wonia  asnaapnaru  aleoBlsuy  moeaaet  eonaiderably,  both  1 
^""^^  •  MUB  "lu  ot  Om  aame  diametar  and  atthepUat  of  obeervatioD  and  at  tomedla^iee,  i 
owntAuw.    23M/in«A0onipoasdof  the  twopar^    aTOL  ttongb  no  Wtf't"^«B  oeoon',  \Ua  moEnaa   i 


J«LT  34,   1B8S. 


ENGLISH  HBOHAHXO  AND  WOBLD  07  8U1EN0B:   Ms.  1,061. 


BCfflimgic  NKwa 

"TIBOM  Dun  Echt  Circular,  No.  95,  we  leu 
J?  that  Om  elements  and  path  of  Bamard'e  ne' 
«omBt  (lee  p.  426),  u  computed  by  Ur.  8.  ( 
Chandlerjun.,  tnaa  three  obseivstionB  made  ( 
Sortoo,  D.S.,  are  ■•  follows:—!  Hay  Id'; 
a.M.T. ;  «■  -  ea  no*  B-  ;  B  Sr  28' ;  i  81-  21 
<maui«qiiiDozie8fi]:lo^.  f,Q-39340).  Theephi 

'i  for  G,  midnight,  July  25,   is  R.A.  161 

*"-   -  1.  Dec.  14'  32'.    The  brightooM  i 


<Sm.  Ut.  ; 


A  year's  tainraU  at  Ben  TSevU  dieerrator 
Qnrlgding  melled  snow  and  hail)  amounla  to  ote 
163in. — that  is,  for  the  twelve  mouths  endio 
vith  Jane  iMt.  The  meaiares  hare  been  take: 
••  carefully  at  possible  at  evary  hour,  and  th 
*,-wvmgfiot  the  monthly  returns  ainca  June,  1881 

K*  •  DMftU  annual  rainfall  oq  the  summit  ol  th 
of  t4fi'73in..  the  largest  observed  at  any  spc 
in  SeotUnd,  Falls  of  an  inch  a  day  are  c 
MNunoQ  oocmrence — about  one  day  in  seven 
bnt  the  lai-KeeC  laU  ia  a  month  wu  26-30in.  ii 
T- 1__  ,_  j_  i^jj  yj^  „nalle»t,  4'8.iin.,  in  Apn 


th*  Albert  Palace,  on  Monday  last,  th 
ie  ngnalling  balloons  of  Mr.  Eno  8.  Bnic 
«  Med  (or  the  first  time.  These  balloons  ar 
ibit«d  ia  model  at  the  Inventions  in  Grou 
26,  No.  1913.  The  invention  consists  of  ai 
orailMn  balloon  made  of  a  material  as  translucen 
•apoMiUe  (in  the  case  of  the  one  at  present  oi 
■CTliiWttnn  the  material  is  cAmbiic)  in  which  sr 
flsad  k  number  of  incandescent  lamps.  Thi 
iMQeoti  is  a  captive  ons,  and  the  rope  whic] 
Muuia  it  is  also  atilised  for  conveying  the  elec 
trio  omrent  to  the  lamps  inside  the  balloon.  Illi 
■■jrtijiii  of  ioDB  and  short  flashes  of  light  i 
>d  toe  experiments  were  complatel] 
It  ia  pioposed  to  continue  the  ei 
met  ■ignalluig  for  a  month.  Thechie 
Otrtioh  to  be  oveioome  in  introduciiig  the  elec 
tiie  S^it  into  the  balloon  was  that  occaBione< 
"bjT  tto  Ittehly  inflammable  nature  of  the  go. 
witbwluiA  tke  balloon  is  inflated.  Mr.  Bruci 
leotnrea  on  the  signalling  balloon  every  nigh 
tiefme  the  ascent,  and  will  also  lecture  on  it  a 
tlw  Crystal  Palace  this  afternoon.  Mr.  Bruc 
iain  oommunication  with  the  military  author!  < 
,  who   will   probably   order  a  tnal  of  thi 


Thtt  Irish  Lights  CommiHBloners,  who  an 
miMng  a  toor  of  inspection,  viaited  Mew  Island 
BaUut  Loug^,  last  week.  The  Ughthonse  is  ai 
Um  eotianoe  to  the  Lough,  and  has  an  illumina- 
tiag  power  of  over  2,600,000  sperm  candles. 
Uador  the  •nperintendenoe  of  Dr.  Ball  a  seriei 
4>t  Intvraatiiig  eiperiments  w«ra  proceeded  with. 
TSia  ninmination  with  the  Snt  or  ordinary  sup- 
ply, and  also  with  the  additional  or  second 
qnaatnm,  of  gas  was  tested ;  but  the  full  etiength 
wed  in  very  thick  weather  could  not  be  shown, 
ai  the  glass  reflectors,  &c.,  had  been  lent  to  the 
Bklglish  authorities  for  kindred  experiments  at 
ttM  NMth  Foialand  Light.  Those  tried  were 
CDond  to  be  in  admiraue  condition,  and  the 
nnlti  were  in  the  highest  degree  satisfactory. 
Hm  light  ia  one  of  Mr.  Wigham's  patent  triform 
■roup-flashing  gas-lights.  The  Board  of  Trade 
SirsaAedthat  oil  should  be  used  as  the  illmninant, 
and  not  gas;  but  the  Commissioners  of  Irish 
IagU>  insisted  that  gas  should  be  used  not  only 
■a  tbe  illumiiuat  in  the  lighthouse,  but  also  as 
the  motive  power  for  the  fog  signBl,  and  in  the 
<ad  thay  oarried  their  point.  However,  if  the 
gaa  duDuld  fail  at  any  time,  there  is  a  very  com- 
plete let  of  appliances  for  illuminating  with  oil, 
and  theae  were  also  experimented  with.  The 
na  was  turned  off,  and  in  afew  seconds  thelight- 
Inepeis  hod  a  brilliant  illumination  with  oil. 

What  is  a  diaphragm  F  is  a  question  which 
hat  been  mgaging  the  attention  of  a  number  of 
oxpartB  recently  ;  but  judgment,  at  the  time  of 
writing,  is  deferred.  I'he  question  arose  in  con- 
neotion  with  a  telephone  case. 

The  Council  of  University  College,  London, 
haTo instituted  a  professorship  of  electrical! 
J,  and  have  appointed  Dr.  J.  A.  Flemi 


Details  of  an  important  geographical  diaoover 
in  the,  shape  of  another  great  African  waterwa' 
have  been  received  from  the  Sev.  G.  Grenfell 
who  has  proved  that  the  Hobangi,  which  enter 
the  Congo  on  its  right  bank,  is  probably  th 
greatest  tributary  of  the  latter.  Mr.  Orentsl 
navigated  the  Uobangi  in  the  little  steamer  Peaci 
on  a  mean  ooune  of  north  by  east,  from  thi 
equator  to  4°  30'  N.  lat.,  and  left  it  stiU  an  opei 
waterway.  At  4'  'J3'  N.,  just  bebw  the  seconi 
rapids,  he  found  it  673  yaras  wide ;  at  no  poin 
lower  was  it  less  in  width.  Its  mean  depth  1 
26tt,,  and  although  the  current  runs  not  mor 
than 8i»  to  100ft.  peri  '  - 


great  affluent  of  the  Niger.  The  Mobangi 
probably  the  lower  part  of  the  Welle,  a  rive 
whose  course  is  one  of  the  unsolved  problems  o 
African  geography.  From  the  notes  sent  homi 
by  Mr.  Grenfell  it  would  seem  that  the  Hobang 
is  navigable  the  whole  way  from  the  Congo  t< 
4°  .Si;' N.,  a  distance  of  probably  400  to  430  miles 
taking  account  of  the  bends.  A  large  map,  ii 
ten  sheete,  of  the  explored  part  of  the  river  ha 
j  ost  been  received  at  the  lioyal  Geographical 
Society.  This  map  will  appear  in  an  early  numbe: 
ot  the  society's  proceedings,  and  a  long  nartativi 
of  Mr.  Grebfell's  recent  work  will  probably  b 
published  in  the  next  number  of  the  Saptit 
Uiitionary  J,.«mal.  It  is  hoped,  moceovet 
that  a  fuU  narrative  of  Hr.  Grenfell's  explora 
tiona  wilt  reach  England  in  time  to  be  read  at  thi 
Aberdeen  meeting  of  the  British  Association. 

The  death  is  announced  of  Mr.  N.  W.  Post 
humus,  secretary  of  the  Dutch  Geogiaphica 
Society,  and  one  of  the  editors  of  its  Jimriutl. 
He  was  also  one  of  the  founders  of  the  Society. 
Mr.  I'osthumus  wo*  only  forty-seven. 

On  Tuesday  last  week  the  etaumahip  Carriei 
made  her  first  trip  from  Langston  to  Brading,  i 
distance  of  eleven  miles,  canyiog  a  train  o: 
twelve  railway  waggons,  weighing,  with  tbeii 
loads,  about  IbO  tons.  That  is  the  first  time  ii 
which  a  train  has  been  oarried  by  a  ateamahip  ii 
England. 

A  trial  trip  of  the  NanliKa  took  place  in  Nen 
Vork  bay  recently,  and  everything  was  deemec 
wtisfactory.  The  A'atAuain  a  side- wheel  steamsr. 
ind  has  the  first  compound  oscillating  enginei 
3verputintoa  paddle  steamer.  The  cylinder! 
ire'l:lin.  and  78in.  diameter  respectively,  witl: 
(  stroke  of  10ft.  6in.  They  are  set  below  tht 
ihaft  at  an  angle  ot  90"  to  one  another,  and 
M>th  piston-iocb  are  connected  to  the  eame 
uranb-pin. 

At  a  meeting  of  the  Coalrille  Branch  of  the 
Amalgamated  Society  of  Railway  Servants  held 
ast  week,  after  full  discussion  and  considera- 
ion,  it  was  unanimously  resolved  that  iron  crank 
Liles  are  better  and  safer  than  steoL 


LKTTES8  TO  THB   EDITOR. 


M  tanOmt  r-rmtOli  fjr  Oi  iij  liiluiil  »/ 


]    Fuaaoai  ■dwuids. 


[24603.1-1  FHKL  truly  very  oaoh  obliged  to  Mr. 
Sadler  lor  hii  kind  and  prompt  answer  to  my  last 
letter  ou  double  stara.  I  am  sorry,  however,  that 
through  a  wrong  reading  of  my  deolinatian  drola  I 

Save  a  wrong  position  ol  the  supposed  new  double. 
t  ia  XYh.  3Jm.  +  34'  47',  and  this  brings  fteo  nsai 
totheplaoeof  £.  1069  which  Mr.  S.  mentions,  that  I 
have  no  doubt  but  it  is  the  same  star.  Wbatsar- 
pilsss  me  is  that  this  star  should  be  ooniddend  as  of 
ths  8  7  mag.,  and  its  cm<«  of  10-2  mag.  I«st  night, 
between  olonda,  I  again  looked  at  it,  and  I  would 
still  have  called  it,  for  the  leaat,  ot  the  7th  mag., 
and  as  its  ecmii  shone  brightly  at  its  side  It  ap- 
peared to  me  near  the  Bt  for  the  least.  Ths  dis- 
fauiae  uemsd  greater  lut  night ;  butlts  poaition  il 
somawhere  between  260°  and  260°. 

I  will  try  what  I  can  do  with  the  liit  ot  doublea 
kindly  gifen  by  Mr.  S.,  and  report ;  but  I  must 
wait  for  the  abaenoe  o(  the  -moon  and  tor  floe 
weather,  foe  I  auppose  they  are  ditBcalt  ohjeets. 

The  veiy  evening  I  received  the  "E.M.,"  No. 
'  ''^''    1  looked  np  63  Ophiuehi,  and  lairmanj 


I  diagram 
it^tbe 

line  joininB  Q  to  the  comii  ot  C,  and  two  olbanare 
preceding  E.    The  aii  remaining  are  doubtless  tha 
Hy  diagram  ihows  tout  other 
One  is  preceding  H,  and  &e 
ween  H  and  the  N.  comsaalMl 


L.  Fleming 


Ilia  Intertiational  Telegtaph  Congreei  will 
sneet  in  Uerlinon  Auguatlu,  and  will  l^attended 
by  dalagatea  from  nearly  all  parts  ot  the  world, 
and  bj  repieaentatives  o(  all  the  great  cable 
eoBipenies.   The  principal  subject  for  diaciission, 

n  Uf  M  tbe  public  are  concerned,  is  a  general 

-'— "-Bof  tariffs. 


New  Bygrometera.  —  M.  Bourbouia  haa 
levissd  two  intersstiDg  and  novel  forms  of  tiie 
lew- point  hygrometer.  It  is  well  known  that  when 
rater  vapour  oondenses  on  a  plate  of  gloat  ~ 


«nes  ot  thin  glass  cIosiDg  the  parallsl 

ery  aensitive  thermometer  is  plunged  into  the 
iixaid  to  a  amall  dfpCh,  and  when  evaporation  of 
he  Uquid  is  Bst  up  by  a  current  of  ail,  ths  dew  halo 
onus  on  the  panes,  and  is  obssrved  by  looking 
lirongh  them  at  a  luminous  point.  The  halo  is 
sd  outside  and  violet  inside. 
Msnthol  ■■  a.  Snbatltnto  for  Oooaina.— 
)r.  Albert  Bosenberg,  ot  Berlin,  has  found  in 
lenthol  (Jhrl.  liUn.  Woth.  No.  28],  in  etherial 
r  aldoholta  solution  (SO  to  30  per  cenL),  a  useful 
iibstitute  for  the  eipeniive  oooaine,  in  case*  where 
)cal  auffistheaia  of  mucuous  membrane — e.g.,  ot 
oaa,  pharynx,  and  larynx— is  required.  ITie  effect 
I  menthol  is  not  so  tasting  as  that  of  cooains,  but 
.  appeara  to  have  aomewhat  of  a  cumulative 
etiou  1  tor,  when  repeated,  even  after  a  long 
iterval,  the  later  a[mlicalion  pioduoed  a  longer 
aiiod  of  anEQsthetios  than  the  earlier. 


be  ha*  found  six  ni 

I  made  i  find  11  more;  but .  _. 

"  ■     ■  of  C,  and  two  olbanare 

.  doubtless  tha 

alarsas  auapeoted.  . 

three  others  are  between  H  and  the  > 

ot  S.    There  are,  baatdes.  other  gUttoinp  polnbi 


Has  any  on'e  obsnved  a  darkish  spot  on  the  S. 

-       1   the  floor   of   CyriUua?     T;    ' 

.  small  oraten  ot  eqni  ~ 

live*  only  OI 


JZ4S04.1— I  in  much  pleased  that 
ion  wueh  appsand  Aom  me  In  a 
it  ths  EaoHSHMBOHAiiicihadthaefleototdMitiDK 
nit  tcom  two  oorremondents  very  ezaet  aooonntsd 
>K.  ..h_~M_Df  Que  phenomenon.  At  Fleetwood 
sumdent  to  prevent  Its  being 
Biuih  interchanges  at 
learn  to  plaee  a  vain* 

,   „J   Bie   snoouraged   to 

.._~ leirresearobas  more  diligently.    Assun- 

hg  that  Mr.  Peak  takes  his  sidereal  time  fi«m 
[lymeBegis  In  aoaordaDoe  with  its  longitoda,  I 
Ind  that  the  time  ot  immersion,  as  be  observed  it, 
liSars  by  Im.  43*.  slow  ot  that  which  I  calculated 
or  Greenwich  by  the  partially  graphic  method,  aad 
he  time  of  emersion  alow  by  only  23*sa.,  but  I 
eel  sure,  it  he  will  make  the  oompntation  tor  him- 
elf  aocording  to  the  principles  of  my  method  be  will 
irive  at  results  etill  more  accurate. 

"A  H.  9."  appeara  ta  have  been  exbemaly 
ortunate  in  hia  opportunity,  and  I  trust  he  may 
avour  n)  with  equally  intereatiDg  details  ot  tha 
laylightoeoultation  ol  Aldebarao,  which  oaonra  oai 
iept.  20, 1BS6. 

Jamea  Fearaon,  MA.,  7.B.A.8. 
■.July  17. 


in  through  a  lode  i 
ive  been  found  for  a  dlstanoe  ot  nearly  half  a 
lile.  A  great  many  claims  have  lately  been  pentad 
it  along  this  line  of  country  tor  mile*. 


00  TO  TBI  ZNO&  —  KAaBirSTVa 
FOWBBB  OF  A  BT-OONB  AQB-VAST 
TaAIKS-BKBAtUH. 
[24606. ]-Ms.  HoLXBS  (letter  24481.  p.  130J  in 
ningtogetme  on  the  right  path  falls  into  thediteh 
iinsalf.  MyquotationfromapriTateocRespondent 
ras  logioaUy  sound  as  appl&d  to  plaaetuy  and 
ther  objeots  having  a  soitlble  area ;  for,  tn  this 
ue,  it  lithe  intrfnAabrighfaKBaottheimaetthafc 
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11  in  qveition'iiot  the  total  amount  of  b'^ht  form- 
ing that  image.  Granting  that  the  una^  of 
Jnpiter,  as  seen  with  a  power  of  100  on  a  2m.,  is 
jnn  equal  in  brightness  to  the  same  image  with  a 
power  of  200  on  a  4in.  it  would  be  a  hduclio  ad 
abturdum  to  infer  that,  therefore  the  smaller  glass 
shows  the  same  amount  of  detail  as  the  larger  one. 
The  diameter  of  the  image  would  be,  of  course, 
twice  as  much  (and  superficial  area  four  times  as 
much)  with  the  4in.  as  with  the  2in.,  and  it  canuot 
need  much  reflection  to  show  that  the  eye  would  ))e 
more  viTidly  impressed  with  the  larger  image. 
But  the  case  of  a  star  is  totally  different ;  'for  here, 
bejond  the  enlargement  of  a  flashing  point  of  light 
into  a  tiny  spurious  disc  with  surrounding  diffrao- 
tioD  rinps,  magnification  hatf  no  other  effect  than 
tiiat  of  mcreasing  the  angular  dis^oe  between  the 
leparate  components  of    a   double   or    multiple 

3 stem.  Consequently,  the  intrinsic  brightness  of 
Aier  a  bricht  star  or  faint  comes  depends  upon  the 
aperture  of  the  object-glass  or  speculum,  and 
nothing  else.  Further,  does  Mr.  Holmes  ignore  the 
^iiotatK)n  from  Prof.  Newoomb,  relative  to  the 
nze  of  the  emergent  pencil  of  rays,  when  he  says 
that  he  finds  a  9in.  to  stand  000  easUy  enough  on 
itan?  Also,  I  must  maintain  my  argument  that 
ttie  atmosphere  does  enter  into  this  question  ;  be- 
oanae  the  atmosphere  is  always  mat^nified  to  an 
Mual  extent  with  the  ^object,  and  its  distiurbing 
•neot  is  a  factor  in  the  ultimate  result— a  variable 
one.  truly,  but  one  which  can  never  be  eliminated. 
And  I  venture  to  assert,  with  all  conceivable 
deference  to  Mr.  H.,  that  his  dictum  respecting 
'<  the  failure  of  a  26iD.  to  stand  1,300  (on  planets, 
nleaae^  on  a  steady  night  as  a  proof  it  was  defect- 
ive "  u  one  which  few  astronomers  would  be  dis- 
poied  to  accept,  experto  crede, 

Mr.  A.  Mee  (letter  24477,  P.  428)  would  do  well 
to  peruse  the  following,  by  Prof.  Newoomb, 
before  believing  in  ancient  **gnants":— *'It  has 
■ometimea  been  said  that  Sir  W.Merschel  employed 
a  power  as  high  as  6,000  with  one  of  his  great  tele- 
scopes, and,  on  the  strength  of  this,  that  the  moon 
may  have  been  brought  within  an  apparent  distance 
ol  40  miles.  If  such  a  power  was  used  on  the  moon 
we  must  suppose,  not  merely  that  the  moon  was 
leen  as  if  at  the  distance  of  40  miles ;  but  that  the 
fidon  would  be  the  same  as  if  he  had  looked  through 
a  pinhole  i^sin.  in  diameter,  and  through  several 
yuds  of  running  water,  or  many  miles  of  air.  It 
u  doubtful  whether  the  moon  haa  ever  been  seen 
with  any  telescope  so  well  as  it  could  be  seen  with 
the  naked  eye  at  a  distance  of  600  miles.  If  such 
has  been  the  case,  we  may  be  sure  that  the  mag- 
nifying power  did  not  exceed  1,000.''—"  Popular 
Aitronomy,"  2od  edition,  p.  145. 
::  In  letter  24487  (p.  432)  there  appears  to  be  several 
aerions  errors.  *'  M.  B.''  is  omitted  over  the  section 
lelating  to  the  Midland,  and  '*  Ih.  Om."  cannot  be 
the  coiieot  time  of  four  exjpresses  between  Ketter- 
ing and  Nottingham.  The  distance,  too,  between 
Nottingham  and  Kentish  Town,  via  Kettering,  is 
•urely  not  142^  miles  ?  From  Nottingham  to  Loo- 
don,  via  Leioeeter,  the  distance  is  only  some  126^ 
milet,  and  my  impression  is  ihat  the  new  line  was 
to  shorten  this— instead  of  which,  it  appears  to 
make  it  16  miles  further. 

In  my  letter  (24478,  p.  429)  there  is  a  sh'ght  mis- 
print, occurring  in  the  last  line,  where  **  lat."  should 
be  "  est."  W.  S.  7rank«. 

100  TO  THE  INOH. 

[24606.]-!  AH  inclined  to  be  rather  sceptical 
about  the  high  powers  said  to  have  been  used  with 
advantage  on  telescopes  in  former  times.    Probably 
the  observers  were  not  very  careful  in  verifying  the 
nominal  powers  of  their  eyepieces.      Browning,  in 
hia  "  Plea,"  mentions  haviog  a  telescope  brought 
to  him  with  an  eyepiece  engraved  70,  which  only 
magnified*  13  diameters,  and  my  own  experience 
leads  me  to  believe  that  the  powers  marked  on  eye- 
pieces are  generally  more  or  less  exaggerated.    It 
leems  eaa^  to  find  the  power  by  dividing  the  diameter 
of  the  object-glass  or  mirror  by  that  of  the  bright 
spot  seen  at  the  eyepiece,  but  it  is  very  different  to 
measure  the  diameter  of  this  spot.    The  dynameters 
of  the  Berthon  type  are  of  littie  use,  unleaa  tiie 
■traight-edges  are  absolutely  true,  and  this,  I  fear, 
18  seldom  the  case  with  the  instruments  generally 
sold.     I  have  tried  four,  with  most  cUiMK>rdant 
results,  one  making  the  high  powers  nearly  double 
what  another  made  them.    Moreover,  the  screw  for 
the  dark  head  keeps  the  dynameter  some  littie 
distance  from  the  eye  lens,  and   this  renders  it 
difficult  to  be  quite  certain  that  the  diameter  of  the 
■pot  is  accurately  measured.     I  believe  that  the 
]K>wer  can  cnly  be  accurately  measured  by  the  use 
of  an  instrument  made  on  the  principle  of  a  micro- 
meter, and  unless  we  have  good  evidence  that  the 
powers  which  Kitehener  and  others  are  said  to  have 
used  were  measured  in  this  way,  we  may  well  be- 
lieve it  more  likely  that  the  powers  were  much 
lower  than  stated,  than  that  their  telescopes  were  so 
far  suj^or  to  modem  ones  as  to  bear  300  or  more 
to  the  inch,  even  in  the  steadiest  air. 

I  have  seen  it  stated  that  at  least  about  35  to  the 
inch  is  ivgoired  to  show  star  discs.  From  this  it 
would  appear  that  large  apertoicB  would  scarcely 


ever  show  them,  as  36  to  the  inch  on  30  inches  would 
mean  a  power  olf  upwards  of  1,000.  I  should  be 
glad  to  Know  the  experience  of  those  who  have 
worked  with  large  apertures.   T.  Perkins,  M.  A. 

BBBATT7M.— PAIB    NEAR    d   OBPHBI- 
VBGA.-70  OPHIUOHI. 

[24507.]— In  letter  24474,  for  Bode  (LUande 
28500)  read  CoronsQ  26  Bode  (Lalande  28500  ) 

The  triple  near  S  Cephei,  referred  to  bv  **  H.  D." 
Getter  24479,  page  429)  is  evidentiy  'l^.  iv.  31. 
Through  some  strange  oversight  I  have  identified 
this  with  0.2.  473  in  my  Notes  aad  Corrections  to 
^.  ^  says  of  it,  **  Treble,  the  neareRt  about 
•20"."  The  prindnal  ster  is  Arg.  (+67**)  2542. 
8*3  mag.,  45  seconds  of  time  exactly  p.  c.  I  see  I 
examined  it  in  1881,  and  identified  it  with  ^*8  triple 
then ;  but  I  will  look  it  up  again  on  the  next  op- 
portunity.   It  has  never  been  measured. 

If  **  H.  D.*'  will  do  me  the  honour  to  refer  to  a 
note  of  mine  in  the  English  Mechanio  for  Oct. 
19,  1883,  he  will  see  that  I  there  refer  to  the 
mctst  distent  (misprinted  "distinct*'  in  letter 
21924)  companion  of  Vega  at  40"  140"  +  as  being 
probably  variable,  as  well  as  the  nearer  comes.  In 
October,  1870,  it  was  a  full  magnitude  fainter  than 
the  nearer  eomes^  which  Dembowski  has  measured 
less  than  a  quarts r  of  an  hour  after  sunset  with 
7iin.  I  am  obliged  to  Mr.  Franks  for  the  date  of 
his  observation  of  the  colours  of  the  oomponente  of 
70  Ophinohiin  1876.  De.  saw  them  **  gialla,  rosea ; 
bene."  1876*566, 1876*613.  H.  Sadler. 

THE  DOTJBLB  TBLBSGOPE. 

[24508.]— I  AH  able  to  report  some  progress  in 
foliowing  up  the  suggestion  of  *'  W.T.N.''  (23850), 
page  539,  f^b.  20tb,  to  bisect  a  large  object-glass 
and  mount  the  halves  binocularly.  Opticiaus  in 
Paris  divided  a  2in.  lens,  and  found  the  two  sec- 
tions to  give  the  desired  resulte.  I  have,  oonse- 
quentiy  entrusted  them  with  an  8in.  object-glass 
to  divide  into  two,  and  mount  for  me  in  a  12io. 
tube  of  8ft.  focal  length,  to  be  furnished  with  the 
three  movemente  for  the  independent  adjustment 
of  o.g.  and  e.p.'s,  as  already  fully  described  in  the 
account  of  my  5ft.  binocular  (23670),  page  368,  on 
Dec.  26th,  1884,  of  3|in.  object-glasses. 

This  will,  of  course,  take  some  time  to  accomplish, 
and,  in  the  interval,  I  hope  to  elicit  from  our 
readers  all  improvemente  which  may  occur  to  them 
on  the  following  device  for  making  a  perfect  stand 
for  binoculars. 

The  suggestion  of  the  observing  fioor  being  con- 
stmoted  on  tiie  equatorial  plane  was  thought  too 
cumbrous.  Mr.  H.  Bitchie's  counter  proposal  and 
sketch  (24228),  May  15th,  is,  he  will  see,  not 
equatorial,  but  only  an  inclined  stand,  with  alt- 
sz.  motions.  I  have  not,  however,  been  able  to 
find  a  flaw  in  the  following— viz.,  the  **  Philip 
Yallance  '*  stand  with  an  equatorial  motion. 
I  start  with  his  centre  tube  firmly  atteched  to 
base ;  within  it,  the  second  tube  revolving  on  pivot 
point  at  bottom,  and  within  brass  bearings  at  top, 
ending  in  the  T-piece,  through  which  runs  a  third 
tube  some  24in.  long,  on  to  each  end  of  which  I  pro- 
pone to  screw  (and  make  fast  with  bolt  and  nut) 
a  3-80cket  piece,  one  socket  to  screw  on  the  end  of 
the  24in.  tube,  one  to  receive  A,  a  6ft.  horizontal 
tobe.  and  the  third  to  receive  B,  a  3ft.  vertical  one, 
whi(m,  having  a  right-angle  socket  at  end  to  carry 
a  3ft.  tube  C,  at  right  aogles  to  B,  completes  the 
Yallance  stand  as  applicable  to  binoculars. 

The  two  horizontel  tubes.  A,  suitebly  fastened 
together  at  intervals,  will  form  a  ladder-shaped 
cradle,  on  which  the  12in.  tube  will  be  fastened 
with  a  sliding  attachment.  The  two  other  hori- 
zontal tubes,  0,  will  carry  two  counterweighte, 
aggregating  a  few  ounces  less  than  the  binocular 
plus  its  cradle. 

The  object  in  raising  the  counterweight  tubes  C 
3ft.  above  tiie  level  of  the  cradle  by  means  of  the 
upright  B  tubes,  is  to  keep  them  clear  out  of  the 
way  of  the  observer,  who  will  sit  at  the  eye  end  of 
the  cradle  with  the  centre  pillar  tube  between  his 
knees,  thereby  insuring  the  unvarying  position  of 
the  eyepiece^  and  of  the  observer,  whatever  direc- 
tion the  telencope  may  be  pointed  to. 

The  binocular  will  sUde  on  ite  cradle,  in  order 
to  preserve  that  unaltered  position  of  the  observer 
when  used  terrestrially,  which  will  lengthen  the 
instirument  from  8ft.  to  9ft.  6in.  The  counter- 
weighte will  be  also  adjusteble  on  their  tubes  C, 
with  rack  and  pinion  to  correspond  with  the 
increase  of  weight  incurred  by  the  terrestrial 
position  of  the  telescope. 

This  completes  the  description  of  the  stand, 
leaving  the  telescope  a  few  ounces  heavier  than  ite 
counterpoises,  and  resting  on  a  section  of  a  circle 
in  metiu,  with  a  rise  and  fall  motion  by  rack  and 
pinion,  attached  to  a  stout  pUlar  about  2ft.  from, 
and  faatraied  to,  the  centre  tube. 

Now  comes  the  equatorial  idea:  the  revolving 
tube  has  a  toothed  circle  attached  to  it,  moving  instru- 
ment in  az. ;  one  single  fixed  rod,  with  a  convenient 
wooden  handle  in  the  centre  of  it,  has  an  endless 
screw  at  the  observer's  end  of  it  which  gives  ike 
I  movement  in  az. ;  it  has  alao  a  toothed  pinion  at 


the  other  end  of  it.  whioh  a<  M#  «nN«  <MM  1^  tks 
movement  in  alt,  by  raising  the  motal  aaelion  ols 
circle  on  which  the  telesoope  roate.  And  if  tbs 
sizes  of  the  two  wheels  which  are  revolved  by  tlis 
one  fixed  pinion  rod  are  calcnlatad  of  the  nIatiTe 
sizes  proportionately,  which  alt.  and  az.  motiooi 
bear  to  each  other  in  the  compoaition  of  eauatooil 
movement,  I  ought  to  prodnoe  eqnatocial  motion 
by  clamping  the  two  actiona  together,  and  alt  sad 
az.  motions  respectively  by  ungearing  tb«m.  As 
telescope  cradle  must  of  course  run  on  a  anafl 
wheel  where  it  reste  on  the  supporting  metal  circle- 
section,  to  facilitete  the  application  of  the  az. 
motion  simultaneously  with  tne  alt. 

Perhaps  our  <*  F.B.  AS."  would  kindly  teU  me 
the  relative  proportions  of  alt.  to  az,,  say,  in 
number  of  teeth  m  each  wheel  to  prodnoe  eqoa- 
torial  resulte,  and  at  the  same  time  inform  me  of 
difference  of  teeth  needfol  for  change  wheel  to 
gear  for  lunar  vice  sidereal  xato,  if  botn  are  dssirsd 
to  be  attained  from  the  use  of  the  same  driving 
clock. 


8HOBT-FO0US  BBFIAOTOB0. 

[24509.]— Ik  answer  to  "  B.  B.  W."  (244W),  I 
may  just  say  that  that  proportion  of  foeal  langtt 
to  diameter  of  mirror  is  the  oeet  that  given  the  belt 
baUnce  of  advantages  with  least disad vantage foithe 
object  for  which  the  telesoope  is  intended  to  be 
used.  A  short  focus  has  the  disadvantage  of  re- 
quiring a  larger  flat,  and  thns  the  loss  of  more  of 
the  best  part  of  the  mirror,  and  of  li^bt,  too,  as 
well  as  requiring  a  higher  power  eyepieee  to  get 
the  power  the  amount  of  U^t  will  bear.  Ite  gnst 
advantage  lies  in  ite  shortoess,  which  allows  men 
convenience  in  using  and  less  cost  in  mountings  aad 
if  in  an  observatory  less  cost  for  building.  Now, 
these  disadvantages  and  advantages  each  observsr 
must  find  out  the  balance  that  for  his  purpose  sod 
means  is  the  best  in  his  estimation,  i  have  often 
thought  over  this  subject,  and  oonld  only  wish  ths 
Cassegrain  could  be  made  as  perfect  as  the  New- 
tonian, and  then  with  a  fiat  interposed  between  tbe 
two  nurrors  to  throw  the  image  to  the  side  of  ^ 
tube  at  ite  lower  end  we  eould  get  a  veir  shut 
telescope,  which  would  require  very  maoh  Ims  lor 
mounting  and  observatory  than  for  a  Newtonisa  cf 
equal  power  and  light.  This  saving  oould  been- 
ployea  in  getting  a  larger  Cassegrain  and  obserra- 
tory  than  a  Newtonian  and  observatory  for  the 
same  money. 

I  believe,  for  Newtonians,  eight  diameters  is  best 
for  small  mirrors—say,  up  to  Izin.— and  seven  dia- 
meters, or  a  little  under,  for  larger  mirrors,  whioh 
can  be  better  used  on  nebula  where  light  is  tiis 
great  desideratum.  This  is,  of  coarse,  only  my 
opinion  of  .what,  for  me,  is  the  best  balance  <n  the 
advanteges  with  the  disadvantages  of  longer  and 
shorter  telescopes. 

**B.  B.  W."  says  he  finds  no  difficulty  in  para- 
bolising  a  5in.  mirror  of  only  25in.  focus.  I  nope 
his  judgment  of  the  figure  of  his  5in.  is  depoideat 
on  somethingmore  than  a  trial  of  it  in  the  tolcneops 
tube  witii  an  eyepiece.  By  this  means  he  cannot 
be  sure  that  every  zone  is  of  the  right  focus  or 
curve  to  form  with  all  the  others  a  true  parabola. 
Even  tested  zonally  in  the  telesoope  only  a  compa- 
ratively rough  estimate  can  be  formed  of  the  foeos 
and  figure  of  each  zone,  and  the  figure  as  a  whole. 
The  zonal  test  at  so-called  centre  of  curvature  is  at 
least  four  times  as  exact,  besides  giving  the  figum 
of  each  part  of  the  zone.  If  he  would  like  to  have 
it  tested,  I  will  do  it  for  him  with  pleasure ;  it  wiD 
only  cost  him  the  carriage  to  and  from  me,  and 
then  he  will  know  exactiy  what  he  has  done.  Bot 
I  hope  he  has  mastered  the  zonal  and  shadow  test 
for  himself ;  it  is  an  immense  advantage  to  evsiy 
worker  of  mirrors. 

I  am  glad  the  Cassegrain  has  faUen  into  twosoch 
good  hands  as  Dr.  Pi^^ott  and  Mr.  W.  Bradbury ; 
we  shall  have  all  that  is  at  present  known  about  it 
which  will,  I  hope,  lead  to  some  improvement  I 
am  sincerely  glad  that  the  iUness  in  the  doetoi's 
house  has  so  far  abated  cm  to  allow  him  to  resmas 
this  interesting  subject.  S.  A.  WstaaelL 

Addenbrook- villa,  Love -lane,  Stourbridge. 

THE  OASSEaUAIH. 

[24510.3—1  WAS  indeed  sorry  to  see  by  his  letter 
in  to-day's  '*  E.M."  tiiat  illness  in  his  iamily  had 
been  the  real  cause  of  the  interruption  in  Dr. 
Boyston-Pigott's  interesting  letters.  Now  tibat  ha 
has  returned  to  the  subject  I  trust  he  will  do  for 
the  telescope  what  he  formerly  did  for  the  micn>« 
scope  in  making  it  proclaim  ite  own  defects,  sad 
thus  indicate  the  path  of  progress  towaids  par* 
fection. 

If  the  mathematicians  will  give  the  mum  of 
determining  the  aberration  measurementa  at  caatie 
of  curvature  for  tbe  figure  that  should  bo  ^twm  tD 
the  great  mirror,  Mr.  WasseU's  BMQiod  of  tailing 
woud  soon  settie  the  matter  as  regards  its  aonuMn 
and  then  there  would  seem  no  gnat  ilHlaaHi  m 
working  a  truly  spherioal  small  mtim  to  MM  & 

I  fear  it  is  of  no  great  valna  iWMiHnaUlCi  MI 
would  throw  out  the  saggenttoB  ttat  il  i 
possible  to  vrork  and  test  the  snaU  BilCnt.r 
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IbaeonTCzaf  ftCMMgnisluftlaiubatoisnlTBring   tmt  will  ran  tb rough  both  ooili,  and  thii  vfllpm-  oonititneDta.    Bat  wh;  ahould  Air.  Allen  drawtha 

It.     Am  Dr.  B.-P,  hM  donbtleu  obamvtd,  tbere  ara    daea  tha  laine  iat«Diitr  of  magnatiiatltni  in  both  line  at  a  platinnm  crocibla  full  of  malarial  in  hit 

anaral  minta'i  arTon  In  hii  latten  whioh  rather   magneti.    Ai  wflhavn  aaen,  the  E.M.F.  thna  pio-  definition  of    "a   raaiouaLIj    larga    qiianti^"F 

obtcnra  bii  meaniiig  at  timea.  A.  B.  L.        docsd  will  be  E  -  4  c,  and  will,  thBi«lare,  bajnil  Other  eperatom,  working  in  a  diffxrant  linn  jtom 

■efficient  to  keen  up  the  repaired  eurrent,  and  the  Mr.  Allen,  might  call  tnii  qnintitj  nuraaaonablf 

^ent  will  thenrfora  oontinne  to  work.  imall.    The  diitilW  would  aay  :  ''Operate  ana 

cus  the  H.P.  waited  in  the  laTfcer  ooili  ii  bnekellal  if  fon  want  to  bare  a  coTrect  knowledga 


rrangement  will  therefore  oontinne  to  work.  imall.    The  diitilW  would  aay  :  ''Operate  a 

.»n..  ._.  ^.»».™.-.»~._,K..  »™^.— ..        Inthi»(«eetheH.P.  wartedintheUiiterooilaii  baclteHal  if  yon  want  tobaToa  correet  knowle_„_ 

Oiir"ti;i.i.S;^irt^^n*^^   ^T^f^^i     only  (our  time,  that  watted  in  the  iniaVleT,  while  of  the  .nHeot."    The  amelter  woald  contend  tlwt 

Sr.«i??Thr«n>Sn.e™™iS^I^"«   ?-*?*?' ?'P-/~^».«?>  th-Urg"  dynamo  i.  32  ■' jou  cou  d  da  nothing  with  U,e  than  a  ton  of 


™^ri^?)?^^^  ™  j''™'^?!:^^  "  '''kS  I°"  Ui«"  ionnir"^,  the  H.P:  reqnired  from  the  On  the  other  hand,  the  rapidity  of  rainltaobtain- 

uT^mT.  .  ™.„  .Jivfl    '  f    .1    ^       ^  Uttery  whioh  manetiMa  the  Urge  magnet)  ii  onlj  abU  with  the  blowpipe  enablea    the   operatoi  to 

o*llBtJui5™w.n^:-._™           '^U'' 5°  twice  that  ttqoSed  from  the  battery  which  mapiet-  oonflnn  or  diqilace  the    lereUtiont  oT  hie  fltrt 

to2Sa  i!tlS  t-nSi.^?iTIl^r^            S?  «"  the  nnall  magnet..    Hence,  ib  both  arriiga-  ttnalyu.  by  Ihoie  of  half  a  doien  other,  in  a  not 

fa  M  iffS.^  -h.. w  ^  ^   ,17              "'^  rtquite.  that  In  both  machine,  the  current  .hall  be  not  reuonable  ground  for  condnding  that  rwnlt  to 

'""^f^J^*^"^"^^"?""?"^'  the  «me  per  «nare  centimetre  of  croM  motion  of  beconect. 

i-isTl'hSiirJS^^'^  ?''^"*.'"  lheconanrtoi.7Wti.,C  =  4c,andlfweprodnM  I  h.™,  far  more  Uan  li.  lime.,  fonnd  qnlck- 

^M^^Z^^^C^fzSS^'  -f"^''  '""  ^^  l»^"  magnet,  twice  the  intenrity  of  magnet-  lime  to  combine  with  boron  trioiide  (or  anhydiow 

■^MT.^lITiTjS    \SErT^i^'   PT?  "•'i'm  prodnced  in  the  Bnall  magnet.,  we  ^,  by  boric  acid)  Ufon,  the  blowpipe,  to  form  ealdum 

JiS!f^^           I       S'^'^,*'""'    ■'''  umilMieawning.obtainE-Sefuad  pymbaratii  in  the  inTariabla  prapottion.  of  M  p« 

SJilXS^S^n^^^^wV!,""'""""  B     ™"           "•"'  S«Voftheformerto75p«™nt.ofthelatlat;5rt 

^■^ES^faannt^*^    «^     K- ^I,°"22^  '^         la     1  Mr.  Allen  reiterate,  the  ateord  objection  that  £e 

loS^t^'^M^LS.^'^^         J!  been  orer.  . :  32  :  1.  faTariaWe   r«ralt   might    be    merely   aoaidenl.1. 

ISSt  llS   ,-™^S!^   7  ji''J'™''°v"f"'  In  tW.  wrangement  the  total  reaiitanoe  of  the  "  YonhaTenotproTed  (aiji  he)  that  lome  of  the 

ta2™iM.  Sit  r?r  «  n     ^"T         *?i^   ■•  main  circuit,  inelndiog  the  armature,  mn.t,  in  the  lime  wai  not  di.perud  abbnt  the  bead."    U  Mr. 

b^mbh  from  the  G*lile.u  tel»H»pe ;  thi.  we  i^,  machine,  be  ti^  that  of  the  >)arre.pondlng  Allen  bad  ever  feed  to  perform  thU  ample  (^er»- 

I^.^ri.iji.  «jtii        1,                •..            .  circuit  in  the  nnall  machine.  tion  (tor  it  lake,  far  leu  time  to  perform  than  to 

1  am  quite  ready  tn  aUow  A  +  t  -  j,,  but  cannot  Mr.  Sutdifte  .eam.  to  haTB  Mtirfed  himnit  that  write  long-winded  letter,  about)  hSrtelf,  he  woold 

-SSfw  A"*"   i'    ""  '''°'"  qne'tion  turn,  on  the  .tatical  attraction  i.  inusaaed  iu  the  ratio  of  hare  found  that  "  You"  Anrf  pro»ed  It-i>»/w(<. 

wT^lf  ™.^       .■  i'_if  '    K  'i-  ■.         '  ^"^f'  "^  to  '■    ^t  '»"=""  i™>i«li«W7  that  rince  all  di.-  -by  the  oparation  itaalf.  .  Fof,  if  Uy  like  wm 

^^Iz:,r"\  t«L|«ope  ■  but  if  <y   then  the  tance.  are  doubled  in  the  larger  machine,  the  dia-  ■' dliperKaaboutthe  bead,"  it  won^  In  ewh  or 

5\S!^.r.-^-'      ih      .;!Lf^      ^' "  '^*'^  '"'»  through  which  the  latgar  attmetion  acte  i.  any  of   il.  localitie.,  form  calcium  pynborata  In 

£ffil^*J,!'  .^  '.     .h^i""'°5^         *?"■'  twice  the  dfituioethroogh  which  the.mallepattimi^  thit  locality  before  the  blowpipe,  aiid  a.  .uah  b* 

oi^^J^l^T^  ■        "™^''"'  "^  ^^  *^'"  tion  act.,  and  thn.  w.  get  the  ratio  ol  icw*  *»«•  to  at  once  diakiTered  a.  a  baU  WTthe  len^  eapaUe 


t.^1.Z~:LV^'.^    a-     t. ™^     =-.,.,  be32tol.  of  being  baaed  out  and  weighed  with  the  rert  of 

™™^n7!?»^  JrC^*^'~n  "  ^"°^\f  Cleredou.                                         W.  K.  M.  the  c.Idum  borate ;  but  be  would  be  a  wr  eltunn 

'^t.^i^t'^i.'^^  nSr,"r:='tor"ir  ^i  —  ror'r;:i'''t?Lk"T''"a:d"a'i^i33 

™|^,thebIuepat^^^n.eo«rtbedi«.ll.he  BDBB-B  DEVBLOPan.  a^o-^^^_^  to  t^e  pla«^d  a  «^  fo^^^^ 

S^  lij/?h.Sl^«^r^,£"^'^""^'^  [24513  l-lHyoor   No    1.06U    nnder  -E.pari-  U,.t ««,  forSepwita  lime-bJl.  alway.  oo'alaua 

^^:  S^  ^      iT^^,    P  *?  "■■  '5r-   T^  "*"'•  "'"■  ^-■•t*'"  Emulrion,,"  a  very  impottaut  into  one,  in  a  beifd  of  boron  trioiide,  B.B. 

The  Held  of  my  ij  bmoculan  i.  2'      They  are  error  appear.,  which  call,  for  in.tant  leotiScalion.  Hut  U,b  fact  i.    thi.  clever  che^iat  ha.  nerei 

SS?(^™i«'**';?'"*""T""^J^-*"J'..'^?i'^-  ^"^  B'"Edar-.  admirable   formula  for  dayelop.  tried    th™thbg.'p™ti^T  hkS^  «id  thM.- 

atr^tnameon  them    and  coat  £!,.    I  bought  a  ment  a.-l.  Pjro.  10,  .ulphito  amm  ,  30,  water  fore-to   call   a   .™de    eupliemiMia>ily-iemaiM 

Sr^aSS'^.^'*'T^-°  "^  "K".  •b«^-  "t  a  100.     H.  Brom.  amm.  6,  water    160.    II.  .honld  .lightly   unacquainted   with'^the  matl^  in  hand, 

TT^^ipSS           The  name   on  them  wa.  Ch.  be    in.tead:    Brom.  amm.  6,  ammonia   (-880)    M,  aoB  ehould  no^  therefore  write  about  it  at  all  untd 

ShlS«/Vl^;  n            wj       _i  w    ■«  .  water  160.  he  ha.  removed  thi.  diiadvanUae.     If  Mr.  Alten 

aneuann,  July  13.         Edward  U.  Nalaon.  In  your  formula  the  ammonia  ha.  baenomitted,  will  go  into  the  lubjeot  pnujti^ly  at  hi.lei.un, 

and  anyone  trjing  it,  then,  would  naturally  gat  up  „ii  ,tatt  a  email  blowpipa  apparatn.  in  hi.  UbM«- 

nvwAirn  mArrnjiann-v  P'^"-'.'  *i*":  tory— heiinot  farfromWaniogton,  whaiehacaii 

UYSAJIO  aAOHINBBT.  Thi.    developer  i.    qmte    admir«blB,   produeiog  get  a  flnt-cla..  footblower  froi  Mr.  Fletcher-I 

[21G12.]— Mr.   J.   StrrcuTT-E  (letter  2ili;9)  wiU  very  .oft  yet  vigorou.  picture,  at  will,  and  appear,  win  aak  my  pnbliihen  to  Mod  him  a  cop*  cl  «J 

find  that  ProfeewiT  ThompMu'i  calculation  i.  cor-  to  work  eoually  well  with  every  make  of  plate,  laet  little  wor^  toe  hi.  guidance  at  fliat.    Itunallr 

raet  under  certain  condition.,  whish  are  fnlly  neci-  ^"^  ^^h  Morgan  and  Kidd*.  negative  paper.  painful  to  we  anch  a  writer  a*  Mr.   Allen  eliding 

fladinfaiibook.  Briti.h  LegaUon,  Darm.tadt.        K.  Jooelyn.  £to  the  lanhi  of  those  chemical  boohie.  who  pre- 

The  hone-power  produced  in  a  dynamo  i.  well  aume  to  write  and  publieh  on  a  difllcalt  Bub]aot, 

known  to  be  eipraued  by—  PTBOLOaY  without  any  practical  knowledge  ol  it  whatever, 

EC„.        ,      „  deeming"wel"method.otanaly.i.,inwhichthoy 

.^-g(£mvolti,  Cm  ampere..)  |215W.]— \onn  readen  wfll   welcome   the  re-  are  doabtlen  praflcient,all-iufllcientIor  everytbing 

'  appearance  of  Hi.  A.  H.  Allen  in  the  column,  of  elia,  however  diHerent.     One  never  flndi  (ierman, 

ThnaH.P.  of  laiga  dynamo  St  to  h.p.  of  .mall  tne  EnoLien   Uecbanic,   and   none   more   than  French,   or   American   chemiate  doing  thi.,  and 

dynamo,  a*  E  C  i.  to  c  e,  nnng  amall  letter,  when  myielf,  although  hla  fint  revived  contribution  ap-  although  I  am  not  awan  that  they  j-alTtr.  like 

nfitTfawtonnall  dynamo.  pean  to  eantainanunfavourableDritiqueonmyown  thoM  Engliah  chemiit.  of  whom  Mr.  Allen  neaki, 

Now,  £  f.  to  <  a.  the  onmber  of  magnetic  line,  of  work.    Mr.  Allen  generally  rememlwn  what  wnne  any  power  of  "attention"  whichii  not  "eertou.,'* 

fonaont  by  the  rBTolvingooils  of  thelaree  dynamo  modem  En  glish  chemirt.  eeem  to  forget,  or  rather,  aome  of  the  moat  Oelebnted  have  long  ago  "  ditected 

i«  tolhennmber  eat  by  the  revolving  eoiJs  of  the  not  to  be  aware  of— viz.,  that  aoeiety  expect,  them  their  urion.  attention  "  to  thi.  matter.    Profeno 


■mall  dynamo  in  the  lame  time,  and  if  we  make  to  ahow  hy  their  polemied  wntmp  that  they  are    Bruno  Kerl,  ol  Berlin   ha.  unt  me  originali 

tho  large  armature  revolvo  u    many  time,    per  gentlemen  a.  well  a.  chemiete  :  hu  chemical  eriti-  he  haa  contributed  to  hi.  own  paper,  the  Serg  und 

aeeond  a.  the  unaJl,  we  diall  have—  uimi,  therefor-,  u.ually  exhibit  the  (in  England)  HHltnmnaaiiche  Zeilung,  upon  it,  and  Profeoor 

„          . ,  ..  prculiarauomalyof  beiDgcourteou.a.wellailabo-  Cornwall,  of  New  Jariey  College,  the  well-known 

.        „      ,             ■      ..'    ■  ratoiical.  traQ.latorotPlattner'e  "Probirkon.t,"  ha.  written 

when  &  and  n  are  the  total  number  of  line,  pas-  K  Mr.  Allen'i  logic  and  acqoaintance  with  hi.  to  toll  me  he  ha.  procured  my  laat  work  on  the 

mg  between  the  polea  in   the   Urge   and   email  preuat.ubject  (theheadingofthiiletter)  wateosly  blowpipe,  and  conrider.  my  .yrtem  of  anhydraua 

mMhlDM  reapKtively.  equal  to  hi.  knowledge  of  chemletry  and  coarte.y,  analyne  worthy  of  hi.  profound  (and  now'being 

What  II  the  relation  between  N  and  n  F  he  would  doubtlen  prove  a  fermldabla  autagoniat,  applied)  attention.                         W.  A.  Boaa. 

Fint,^  sn^tpoH^  the  magneti  are  independently  If,  in  that  event,  he  remained  an  antagonirt  at  ijl ;                                     

the  magnetiiing  current  be  but  aa  nothing  ii  more  painfnl  to  ma  uan  givi 

je  battery  in  both  reana ;  then  direct  coDtradiction  in  print  to  the  etetemante  < 

— 1  through  the  larger  coil,  will  be  twice   poliahed  a  chemist  aa  Mr.  Allen,  I  wiih  that  in 

that  Ihroagh  the  (mailer,  and  Uiia  will  ixoduce  an  future  publicationa  he  would  pay  moie  attention  to  ^24516-1— No.  6  KCm.  to  be  a  Kida  feldapar,  oon- 

aqnal  intouily  of  magoetiantion  in  both  Urge  and  the  truth    of    hi.    premiH.    before    allowing   hi.  taming  alio  potaah.     If  there  wai  no  water,  or 

Mall  magnate  :  whence,  eince  the  orou  section  of  chemical  leal  to  hurry  him  to  nich  nub  and  wrong  very  httle,  found  in  it,  I  ahould  be  apt  to  think  the 

tha  larger  core  ia  four  timea  that  of  the  emaller,  oonduiiona.    For,  I  am  aorry  to  tell  him  that,  in  mineral  what  Dea  Clolreaui,  after    the  Fnndli 

N  wiU  =  4i>,  and  therefore  E  ^  4e.    Thii,  again,  my  portion  of  hie  contribution  to  the  "E.  M."  mineialogiate,  call.  "Schorl    Blanc  "   or    Altritn: 

wiU  make  C  •  8c,  and  Ec  =  4cxSc  =  32rr,  (page  4.: )  the  flntporition,  which  he  aaume.  a.  a  which  ia  daued  by  Duia  among  the  '' uniailiottaa," 

whence  H.P. :  h.p. : :  33:  1.  nell-kii0wnfact,andthereup3DbaM.biientirearga-  and  analyied  (by  Brook.)  a.  followi :— BiO,  e7'39, 

Ws  have  auppoHd  all  the  linear  dimanuon.ot  the  ment,  ia  ao  falae  and  exactly  oppoHd  to  the  truth.  Al.O,  1<.<  24,   Mg  0'61,  CO  0'31,  N.,0  G'23,  KiO 

Urge  djoamo  to  be  double  thoM   of  the    amall  aetoappeac  (faramanothiBMgaoity)iuthelaetde-  6  77  =■  IDOo^ 

djnamo.and  thcretorethe  reiiitance  of  the  large  gree  cbUdiahaud  abiurd.   Be  awumee  that  accuracy  No.  7,  "  Au  alkaline  (aoda)  alnminou.  ulicate," 

Mil*  to  be  hall  that  of  the  nnall  coil..  of  analyiie  ii  in  invene  proportion  to  the  minute-  probably  centaining  watn,  as  the  "  ioelike  maai " 

Thi*  remit  can  hardly  be  looked  for  in  practice  ueu  of   reault.    revealed,    and    lAatea  ei  cathtiri  contained  in   the  boric    acid    bead,    diHotved  M> 

VfilaM  ipedal  arrangemente  are  made  to  lender  the  fAiiiiieri  (let  ua  hope  he  i.o'iily  neakiog  for  York-  rapidly  before  the  blowpipe;  in   which   caw  we 

lelie  magnate  mare  aufceplible  to  maguetiution  riiire  or  ShtfReld,  and  not  for  England,  Ueimauy,  .hould  have  to  look  for  it  in  a  mineralugy  under 

tfaas  the*  wontd  be  it  of  the  aame  oon.traction  a.  and  America  here)  that  "  chemiate   cau not  direst  the  head  of  the   Kida-reolitee,  probably  analcUe; 

tte  iBaU  magneU.  their  Mrioua   attention  to  the   matter  "— amofo  but  really,  in  the  abeenoe  of  all  isdications  derived 

Other  anangemente  may  be  adopted  with  the  qiiaraaiui leria  IhJo—"  nnleu  the aubjest  of  analy-  from  cryatalline  form,  and  the  prewnce  or  abwnM 

■ama  lesnlt,  the  fnndameutal   requirement  being  uiiaoperatcd  onin  raawnably  Urge  quantitie.."  of  water,  it  ii  hard  to  uiy  where  one  aho old  look 

tbat  the  larger  mtgnete  ahall  be  maguetiMd  with  How,   it  i.  soi^iaing  to   &nd   a   oUver   and.  for  the  particular  apecie.  of  auch  minarala.    An 

tbe  lUM  intenutj  an  through  a*  the  emaUecMf-  MnenUljnMking,  weltintecBed  manto  far  be-  analyui  of   "aeolite  dure"  (or  hard  caolite)  of 

mmIb.    It  the  dynamoa  be  both  drant-wonBd,  tte  hfad  the  liifiiiinltnn  of  U*  own  time  a*  not  to  Dolomien- i.e.,  analcite— from  Qiant'a  C^uMway, 

dednditfectBiwbaabteinadbTwindiDgttahm  kMwrtitthand(nMap*and*p*etM*MM  (notto  i.  SiO,  »-60,  A1,0,  2300,  K.,0  1466,  U,0  7-EK) 

■aneti  with  lb*  *eme  gaaga  c<   «fa  m  Oa  manUgatha  Uente)  Iwn  low  tbtm  (bown  ni,  -  1D1'16  (Thommj. 

udUiandwlthaeNM  mnbwel^H:  te  tel  «lnH*  iihhii  hi  the  ert^Utan  of  tb*  No.  B  1  diould  ny  wa.  Heulandite  (T),  whleh 

■ulitaaea  d  tha  Jmiwb  wO.  wMttia  Wlofil"-  ■         -             Mijlinili  ifiiillli*.  iiil  In  m  hMnpeodlai  ".bade  of  white  naming  into  red" 

thUalflM«naUK,udUB  -  t  *  fla  I— '  r-^Mtwiilfciiiiilillii  if  Mlow,aBdBhaidDe«*i>lonlr3'^;  bat  it  again  hH 
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Ham  of  TUJellM    al   W.  W.  pnrsDton^ 

1,1  wnld  DMst  witb  at)  Initmetioiii  tor  T»- 

ftb*  ball-oook  uijwhBre.  I  thsraton 
1  pi*M  (it  wood  flnilj  bttWMD  the  Imi 
r  tha  W.W.P.  direotijonrthalnUDftlifl 
■ck,  at  Muh  k  hught  u  will  piednde  the 
•*•!  evmUoe  to  withia  jth  oi  an  iueliof  the 
w.    A*  ttui  &  an  itom  whlok  affeota  itbij 

"•  wall   aa  arary  lioatalialdgT, 

now  a  □•cavity  by  Ant  ol  Fai- 
1  ahoald  be  dsTiied  and 

y  thiidefeot. 

>  wtitinf  the  abore,  I  toe  tliat  Itx.  DaTiei 
jidly  adriied  on  tha  oaw  on  p.  239;  but 
:of  Iiii  two  Moggtit-' '  """  -' 


UontDUurtTS. 

OBGAir  DssiaNina.   ' 

13.) — Ajiomwi  the  TaiioDi  legiiten  whioh 
nake  op  the  ODoteota  of  an  organ,  one  aliraye 
I  naSMT  of  atop*  which  are  nsTer  dnwn 

and  which,  moieovei,  ue  olmyi  dram  in 
I  oombinatioDi.  Amongat  thoae  ngiitan  of 
leatb  litA,  nob  aa  f nmitnTe,  o jinbaU,  &o. , 
iMlpw  I>  Blmyi  tecoguiaed,  and  thtM  oi 
anka  of  pipae  plaeed  uudei  the  ODDtrol  ol  one 
lodU. 

than  an,  in  addition  to  theae,  itopa  of  tha 
on  dam  6}tt,  3ltt.,  SJtt.  &e.,  and  atopa  of 
td  3(t  pIMh  whioh  Bie  never  lued  lingly. 
bat  I  want  to  know  ii,  Would  It  not  urapUfr 
idc  of  an  organiit  inuneniely  to  have  all  nion 
n  M  tiMaa  nndu  ewlet  oonbol  than  at 
t  ?  For  JiMtaooe,  on  tiw  gnat,  one  mw 
wpcino^al  withont  the  open,  noi  the  twelfth 
It  both  Utawitb  and  ^dp«L  What  I 
t  would  q^r  diiaflj  to  thoae  large  Inatn- 
wharain  nfty  or  mon  atop  handlea  oonfcont 
»jn,  on  not  mom  than  twan^  o(  which 
a  he  am  layi  hii  handi,  all  the  mt  eomlng 

gioapa  onder  the  dlreotion  of  oompodlion 

or  iMwiiiotia  piitou.  Let  there  be  oo  the 
oisaik  a  itop  Bontalniog  lanka  of  pipei  of  Sft_ 
Itt.  and  2A.,  and  if  thoo  be  an  open  ISIL, 
a  3ltt.  tank.  The  lame  wiU  mpfij  to  the 
lod  the  pedala,  and  in  thii  way  no  lau  than 
im1m«  atop  handle*  in  eaoh  organ  will  b« 
ated.  AattUjiut  poaubkthatlntheiwell 
mar  be  naad  foi  ipeolal  effect,  a  wooden  itop 
tpBoh  might  be  addad.  In  thitwayanln- 
•nt  with  £lrty-iix  viiiUe  ttop  handka  would 
>a  lunT  pjpet  paih^a  ai  one  of  «Ix^,  and 
would  be  lu  len  to  penlaz  a  itiBnge  onaniat. 
nte,  ij  many  peopl*  tb*  «Im  of  the  uitni- 
li  ganged  ly  the  nnmber  of  itopi  wlthoat 
Anooa  to  ttie  nnmbtt  of  pip«a,  and  thai  It 

to  pMi  that  buQden  dawon*  of  oakliig  a 
. "  ipaoifleation  at  impoiing  aa  povIUe,  will 
.  T.-lank  laiqDlalten  into  two  of  IL  and  UL 
,  and  divide  tha  dooUe  into  Tenoroon  and 
Ids  ;  alao  have  .a  alopt  diapaaon  Baai  and 
lOMt  Ante  "  table,  and  pat  in  a  nombai  of 
•neh  M  tieme  and  twenty-aeoond,  whioh 
:  pnipaily  to  be  contained  in  a  mixtnra.  I 
caowol  two  oigana  when  tha  method  I  ba*e 
4ediao«nied  out-Til.,  in  the  pedal  of  the 
Inatnimant  at  Bodon,  U.S.,  ud  at  in  the 
organ  at  Edinbnigh  Uoirenlty,  N.B.,  oi  the 
mgh  Hnaia  Hall,  I  foraat  whioh,  than  ia  a 
Mia  miztoie  of  XIT.  laoka,  beginning  at  Sft. 
dtaatandontha  aonndboaid  M  the  aolo  till 
Misaetted.    Thiaprinoiplaofoombina- 


OUTUK-BA.B. 
'24626.1—1  HATX  read  with  mnnh  plsaann  I 
at''0.  J.  L."  on  cnttor  ban,  &c.,  in  t 
I  harawith  aend  drawing  of  one  I  h> 
naa  m  nae  for  aonw  time.     It  yea  ahoold  thinl 
worth  angiaviug  and  pobliahing,  pleaM  do  r  ~ 
ihooldlike  t~ '' —   — '~' — "■     '  " 


[24626 
leUenol 


to  hare  opiniona  npou  it.    1  will  i 


, arthi 

I  think  the  dnwing  will  aiph 


D  dlffennt  ban,  and  that  in  i 


the  n 


twa  aomemie  wiU  aay  if  tbe  large  oigan  by 
a«-CoU  in  St.  Fetai'i,  Boma    '        '  * 


arge  oigan  by 
la  jat  opened, 


OTBIOITT  IN  KAOBINB  BOOS8. 
52i.]— EuEcnuCTTT  il  BomatimeiTeiytaviable- 
in  -"'*'"  looma,  where  the  belta  and  otbei 
nm  at  high  apead,  and  MpeoiaUy  ao  in  dry 
Mr.iAen  thenia  little  moiatnie  In  theaii: 
aatnie  ■iiiiiii  to  have  little  infloenoe.  A 
I  write*  BW  OM  in  hi*  ihopa  laat  Jannaij, 


KBW  IBUHI,  Ae. 
'The  oompaniea*  woiUl 

fiend  to  the  pnbUo  dilf  «c 

and  tbon^  I  am  not  in  nnaaaarifin  d 

N.E.B.  <dMal  time  tablea,  I  ooool „-  _ 

gnnt  an  «Eba  atop  betwMn  Newoaatle  and  Bdi 
ourgh  far  water,  a*  wu,  I  bdiare,  the  oaa*  w 
the  op  Umlled  HaU  of  the  a.W.B.  w  it  ran  a  yi 
ortwo  ago.  Aoeording  to  Bmdahaw,  It  ran  wil 
ont  (top  from  Bath  to  Paddington<l061m.)  in  t 
minataa  ondar  the  three  boon.  Again,  doil 
1S82,  the  up  Hiffhland  expr^  by  tbe  Weat  Co 
Bonta  waa  timed  on  Sonday  momingt  to  run  oc 
tinoonaly  from  Crawa  to  WHIaadan  (lfi21  m.)  on 
pnbliihed  bill*,  bat,  I  beliavs,  it  alwaya  atoi^ied 

ling  that  h 

roA   to  a 

,  ^_,  , __laTa*Ine< 

leot,inlBTS.  A  pictorial  Moonnt  of  the  trip  in  1 
lUiulraud  Zwufen  iViuw  of  the  period  atafaa  tl 
tha  longeet  pieoe  of  oontlnDoni  mtmiDg  wa*  i 
mOe* !  Did  they  ooople  two  or  three  coba  tend 
to  tha  engine  Or  ""g*"—  that  draw  the  Iwn,  and 
oonvey  the  neeeaaary  water  and  fuel  ! 

In  anawer  to  J.  T.  Lawnnoe.  t  may  aay  Q 
■areial  Componndi  and  Fneedent*  an  now 
ngolar  running  bom  Orawe  to  EMton  and  book 
tbo  aame  day,  and  <nM  twiJ :  bat  tha  L.N.' 
engine,  dolnf  the  largaat  dallf  milaage,  and, 
ahoold  aay,  daothe  haidait  worked  looo.  on  a 
line,  1*  No.  ess,  Charlea  Dlokena.  She  la  a  S}- ft 
Praoendent,  and  bean  the  date  Feb.,  1882.  8ii 
ffnt  pot  on  ahe  ha*  rmlurly  woriied  the  aa 
train*,  going  from  llan<£eater  toXiOodon  and  ba 
Intheaame^y.  Sh*tBke*tbe7-t6antofLaDdc 
road,  acririlw  ID  town  M  12.10  noon,  and  retnt 
•t  4  p.m.  witEi  the  4)  honn  expnaa.  Both  traj 
ran  viil  Colwioh  and  tha  Pottariea,'  makf^  t 
JDnmsn  ol  162}  milaa,  whiah,  with  5  milea  of  *b 
to  plationD  mm,  hringe  her  daily  total  to  37D  mil 
Aa^ia  engine  goe*  ont  every  week-day,  I  nndi 
atand  that  altainate  acta  of  man  woA  bar,  and  . 
tnmiag  ap  of  wheali  and  alight  repaln  an  dons 
LonguAt  (     " 

That^-' 
don  and 

■ud  reviled  "  by  the  three  catering  oompaniee  ;  t 
pnyar  of  a  Uidland  iharaholdoi  at  a  reoant  meati 
lor  a  onifonn  and  non-aompetin^  eerrioe  by 
three  routee  in  6  honn  has  been  disrmarded  ;  ai 
though  laat  year's  minimnm  time  of  4i  hoora  1 
'   "      lumbar  of  traina  oomph 


nd^,  and  nndared  worUng    I 

Mttan-room  is  In  tho  enond  atory,  and  aa 
tMV  I*  uaad  lor  beating,  the  floor  waa  dry  aa 
r,  IniQlating  the  maobinaa  sa  completely  as  if 
stood  on  a  glaaa  plate.  Tlia  friotional  eleo- 
r   from   th*  ball*  ohargcd  the   machines 


a  drlnn  Into  a  orack  In  the  ffocr    bnalneas,' 


SorelyUi.      _, _  , 

M.S.  aud  L.  oompanlaece ,_^ .._,  . 

ooaobta  and  uanaUy  a  doien  throngh  paatennn  a 
speed  en  tailing  extreme  wtar  and  tear  of  both  roll! 
stock  and]        ' ' ' "^~  "  ~~ 


jS^' 


tbanui^^isi,  and  to  the 
aUowhiff  the  ,>~^-"-  ' 

lOBtaOtMliDgli 


Again,  the  60  miles  24  chain*  between  Northamp- 
ton and  Willasden  in  TO  minntei  la  the  wod  of  an 
np  Uanoheater  express  on  Sundays— via.,  that  due 
into  Boston  at  4.30  p.m. 
Would  it  not  be  advisable  torthe  O.N.,  on  wbieb 
1  nmnlng  appean  to  ba  deonasing  in 
to  it*  pnaent  inareasae  In  speed,  to  take 
tha  Noitb- Weaten  and  Midland,  whioh 


laa.  xuenorui-TYvawnL  naa  oevn  um  nnt 
an  throughout  this  ocmpetltlon,  beoaoi 
ig  by  tar  the  shortect  route!  it  has  been,  a 

ining,  well  within  itealf .    Next  year  we  m 

expect  a  fnrthar  aooal^ration  of  a  quarter  of 


lliaaN.  6.16  a _.  ,        

O.  A. P. " fuppo*M ;  It  laaUowad  (tioap 

It  AooUnfe  CMi 


propor:w 

a  hmtfromlhaNi—^   __  ..    . 

have  attained  such  wnoethncee  of  bavel  by  m 
of  radial  and  Ix^y  oairiagee  respeetiTelr  t 
It  would  interest  many  it  one  of  our  railway 
' '  publish  the  woridnK  time  table 
~  ■  between  Iiondon  and 
-  -8.30 


DcnbAuton  would  pnbli 


Scotland  by  the  Wast  Coast  Bonte-i.*.  tl 
p.m.exEnston,*nd4.10a.m. iuEuston.  Aa.  . 
cairies  paasengen,  no  aooouot  of  them  appean  in 
the  pufiuo  tables  and  time  books.         Ii.  H.  T. 


RAIX.WAT  BiaiTAZ.  BBTTTBHC. 
[24937.]— List  waak,  p.  436, 1  gave  a  summsry 
of  the  block  syatem  isturna.  Tha  following  taUo 
glvas  in  detail  the  facts  relating  to  the  mora  im- 
ptvtant  nQwajs,  from  whioh  it  will  be  seaai  that 
some  of  the  principal  lines  an  in  a  NtittMtoiy 
position : — 


Total  length  of 

Distance 

worked 

Binwv. 

Line  open  for 

upon  the  Abto. 
luto     Btook 

Trafbi 

System. 

Doable 

Single 

Double 

Single 

UOm. 

MOes. 

MOes. 

UOm. 

joini.. 

126 

92 

FumsB*. 

n 

34 

71 

34 

Ot.  Eastern.. 

4M 

473 

494 

208 

Ot.  Northan 

670 

169 

666 

91 

Q.N.andO.E 

jofait.. 

111 

6 

111 

5 

at.We.teni.. 

1,041 

988 

889 

T63 

Toiksbln.. 

423 

17 

423 

.9 

L.  and  North 

Weatern    .. 

1,363 

Sll 

1,347 

280 

L.  &  N.W.  £ 

G.W.jotot.. 

111 

27 

111 

16 

London      and 

South-WstiD 

623 

226 

623 

200 

ton,  and  rc 

339 

lie 

339 

118 

Loudon,  Chat- 

h»m»Dover 

167 

10 

167 

10 

Uanoheater 

ShaSkld,an( 

Lmcoln'.... 

266 

3 

IS5 

9B8 

278 

961 

216 

North- Ei^te^ 

921 

426 

916 

412 

North  Stafford- 

ahlra   

149 

19 

143 

19 

Sonth-Eaitem 

333 

37 

333 

37 

Somenet    and 

Donet,  joint 

2 

89 

2 

S9 

TaffVal 

62 

12 

6 

Caledonian   .. 

426 

35i 

421 

205 

Qlaagow    and 

Sonth-Wstni 

318 

112 

211 

TO 

23 

275 

23 

269 

Highland  .... 

6 

403 

6 

408 

North  Briliah. 

400 

469 

353 

139 

Qt.  Northern, 

Ireland  .... 

136 

371 

3 

14 

Gt.    Sauthem 

Md  Western 

206 

301 

21 

17 

lOdUndQ.W. 

149 

276 

68 

9 

Hon.  Mean.  A.S  B  8. 
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■  Cooke,  a  7]m.  and  a  7^a  AItui 
a  Ota.  (lOSO).    lOln.   Cooke  ;  powgn  260 


EteiTH  Tory  diatuiat  iio&izsa, 

rdonble-iUrWoik. 

ttd  Oba.  riOOO).     Ifin.  Uaii  and  Mahler  : 

i  1660  r-"-     -      ■■  


idin  tbatnofiret  eeriel ,  ™ 

*  I>een  almott  doubled  by  the  use   of  a 

lent. 

aa.  (484).    91iii.  Cookv  ;  nmal  powei  4D0, 

1  Oa  fian  niBhu, 

(1670).    2fiui.  AI*an  Clark  ;  powero  400, 
)  ;  1282  BKd  Hvrn  time*. 
pw«lli._{iaiO).  _8'6[a.M8«and  Mahler; 

udMahier, 
.  liiB,    U5S  in 

j(  the  stmoipheiB  ; 

le  higbcst  power,  ii  newr  ntcd. 
Wk.  (TOO).  13-2m.  Can<ihoii;uni«lpower« 
flO  ;  object-gliM  not  verj  good,  (reqiiontly 
down.  Driving  clock  bid. 
•jewicr.  (1660).  fl-4iD.  Steinhea  (no  dock). 
iwntl;  lued  in  the  firit  Kriei ;  TGO  and  800 
nplojed  JD  the  K>cniid. 

Dnati.    (3TI).     ll'Oin.MeiE  and  Mahler  (DO 
dock).      U«ual  power  230,  600  on  a  (ew 

MUili.     (3fl30).      Same  feleieope.    Obfeet- 

iflgnred    by    A.    Clark   and   ariving  olock 

M.     A  power  ol  i»10uaei  fourteen  timei, 

ma  iiam.     Utual  power  450. 

ham.  (460).  160  new  double  etareiiKOTwof 

with  6in.  A.  CJBik,   power*  112  aadaome- 

M  (do  driving  clock). 

ham,  Chioagu.    (3000).     ISlin.    A:    Clark. 

(   the   doie   pairs  were  mcasared  bj  Mr. 

■n  with  tbe  htgheit  power,  926. 

iam,  Wubbnin.   (l560).     ISJin.  A.   Clark. 

lin  meainred  naiiallj  with  liigheat  power, 


7  t 

169, 


aji  — 

(1400).     A  71in.    (F)   Meii,  usual 
oocaiionelly    680.     Later  on^   ll-4m. 


ft,  powen  (f)-800ioaietimai  need' 

t  am  naablfl  to  nndeiitaod  the  obiervationi. 
2m.  H.  Sadler. 

DOBS  HATUSB  QSOW  TBBBS  IN 

aSOUFS  ? 
13.]— Tbx  qneelioa  baa  often  been  aikad 
utnnie  areaa  are  Bometimee  found  oovercd 
tat  of  one  ipeciei,  and  hore  and  there  iu 
lit  o(  a  varied  vegetatioa  we  occuionally 
Uiderable  patcbea  of  gronnd  occupied  ei- 
'■J  by  treeg  or  plinU  of  one  Bpeciti.  One 
f  thie  phenomenoii  may  poisibly  be  f  onnd  in 
tirrfated  by  Mr.  J.  8.  Cumpbail,  in  the 
■n  Naluralitl.  Some  hive  ascribed  the 
■enon  to  ■  peculiar  fitneu  of  the  aoit  to  par- 
klndiofTegetition,  which  ha  doei  not  find 
■  Hii  own  eiplanatiiiQ  is  very  aimple,  and 
thn  effect  that  the  matter  lies  wholly  or 
Uthe  factof  the  groand  being  in  a  &t  oon- 

0  leoeiTe  tbe  laeds  of  the  virioua  epedes 
la];fallapon  it.  Seeds  of  difFerent  ^inds 
nations  eeauns.  and  when  tbe  ground  is  in 

ODQditioua  as  to  moUtuie,  &<i.     Thoee  that 

1  ground  in  good  condition  sprout  and  grow, 
cidtnt  occurs  to  remove  the  plants  when 
neg.  Mr.  Campbell  has  lettad  this  view 
•Tbjs  in  the  occasionallj'  Hooded  botlom- 
'  the  Wabash  Kiver,  and  ijlustratei  it  by 
«  the  futures  of  the  seeds  of  three  apedes 
'  The  balls  of  the  ajcamore  oi  button 
'Rin  falling  early  in  the  ipring  months, 
^  flood  is  recediog  at  the  time,  they  stick 
■OK,  moiit  banks  wherever  they  touch 
ad  parEonlarly  along  the  bigheet  parts  of 
'  bus.  Were  it  not  tor  the  aubsequent 
I  the  same  spring,  no  other  tcaea  could 
'«■  these  would  occupy  the  ground.  But 
>  eaiily  killed  dunug  their  infancy  by 
^  aud  this  is  what  happens  to  muet  ot 
Xka  oottonwood  is  the  nciC  iu  order  ot 
t  Med,  and  if  another  flood  is  reoeding 
>l*  1«  takiDg  plaoa  it  will  have  killed  aU 
•awn*  whkli  it  ha*  MToid,  and  epront 
nonrooda.    TbaM  ia  torn  — »  >~  Ul|ad 


iver   bank*   three  bdta  of  joang  tnel,  . 

distinguish  them  by  their  general  appearance.  The 
upper  belt  waa  of  BTcamorH,  the  second  (downward) 
of  oottonwood,  and  the  third  of  soft  maple.  lujune 
a  bigger  flood  came  than  any  that  canaad  the 
seeds  to  sprout,  and  killed  all  the  young  trees. 
Probably  there  *ie  other  leaiona.  Ifeo.Iihoold 
be  pleased  to  read  them.  B.  O.  U. 


aEPLIES  TO  QUEBIES. 


•,•  In  Iheir  anifBeri,  Coi 
iptct/<dlg  reijiieWtJ  (o  mewii 
iht  title  and  Himiitr  q/"  ike  Ji 


[24634.]-!  _. 

paper  some  remarks  about  cupola  bl 
melting,     I  send  you  soine  uotea   I  Lam  iusud  uu 
the  method  adopted  by  Mr.  B,  K.  Masters,  one  of 
our  foreman  monldeia  iu  the  railway  ihopa. 

As  aoon  as  the  last  charge  of  cast  iron  begina  to 
settle  away  from  the  charging  door,  in  meltiDg 
2,000  poand*  ot  steel  in  two  chargea  iu  tbe  30[n. 
cupola,  we  put  on  200  ponnda  of  ooks  and  1,200 
paucds  ot  steel,  then   lUO  pounds  of  coke  and  SOO 

Eauuds  of  steel,  melting  at  the  rale  of  6|  to  1.     We 
aep  the  cupola  full  ot  ated  up  to  the  ohargiug 
doors  until  tlie  last  has  been  put  on ;  this  gives  it 
the  benefit  of  a  longer  beat,  and  wt^  it  reaches 
the  melting  point  it  comes  down— to  use  tbe  ex- 
pression ot  a  moulder  here— "hot  enough  to  rona 
needle  with  the  poiut  up."    It  ia  very  fluid  when 
it  first  comta  from  the  oupoU.     While  it  does  not , 
remain  fluid  as  loEg  aa  case  iron,  I  am  aH  '    ' 
very  large  pieoe  oould  be  poured  with  it.  .  1 
by  sgitating  it  in  (he  ladla  it  "  gums  up '    . 
the  ladle  quicker  than  cast  iron. 

Charging  in  this  manner,  the  cast  iron  all 
down  ahead  ot  the  steal.  Than  there  is  a  W 
in  the  mdtingtor  a  tew  minute*  betora  tl 
starts ;  onoe  started,  it  melta  very  fast.  The  s 
ance  of  the  metal  ia  so  different  from  east 
tbeflnidetate,  that  weoan  tellitassocmaiil 
from  the  cupola.  This  steel  soiap  il  of  I 
known  as  "slab  or  agricultural  atael,"  and  a 
melted  60,0001h.  out  ot  76,0001b.  letated  we 
hand,  beudee  uidng  up  all  the  sorap  that  Iu 
made  aiuee  then.  We  are  going  to  tr^  a  ] 
the  heat  of  etsel  roils  as  soon  as  we  work  u 
eerap  we  have  on  h 


porous.     Br  adding   oae-aixth   cast  iron 
diaTgea  we  find  it  runs  the  castings  ven  do 

solid,  and  harder  than  the  *teel alone.   Fort 


Uueis,  back  platee,  grate  bars,  brake  *hos 
it  is  iBpaiior  and  more  eerrioeable  than  cos 
In  light  castings  annealed  I  feel  sure  it  wouli 
stronger  cutingsthao  malleable  iron. 

Lost  Fall  J.  C.  Albreoht,  M.M.  of  the  i 
shops  beie,  complained  about  the  chilled 
wheels  shipped  hiin  here  for  section  masters' 
ears,  catting  out  and  gBtting  Bat  places  in  tl 
a  short  time.  We  asked  him  to  let  us  mal 
ot  sted  rim  wheds  for  a  trial.  Be  placed  ai 
with  us  for  two  sets  of  wheels,  sted  rim,  2Cii 
3]in.  face,  ]in.  thick,  liu.  flinge,  ten  ]in. 
wroDght-irou  spokes,  set  aigzag  in  hull,  ] 
cast  iron,  weight  of  wheal  1201b.  They  ha 
to  stand  the  test  through  the  most  severe 
we  have  had  iu  the  South  for  years.  Havini 
ordera  tor  160  since  then  is  evidenoe  of  the  as 
tion  they  are  giving. 

Chicago,  Jnly  11.  J.  ( 

Z.IFB  WITHOUT  OXTOBIT. 

[24636.]— In  the  Recue  d'AilniBmit  io\ 
1885,  M.  C.  Plammaiion  writes:— "The  1 
AmylobactBr.wliidi  is  found  in  butter,  not  on 
not  require  oiygen  for  the  support  of  its  I: 
this  gas  lotually  kills  it  when  brought  in 
contact  with  it.  The  Arojlobaoter  is  the  ten 
butter,  and  altacka  sulnlances  the  most  ( 
olaiys  jiroducing  butyric  acid.  It  develop 
in  situations  most  adTerae  to  other  forma 
and  is  found  most  profusely  in  natore." 

W.  B.  Keni 


KiNd'a  oBoas  AooiDBsrr. 

[^24536,]-"  NOH.  Dob."  (letter  24490.  p. 
right:  there  was  the  usual"  blunder"  andtt 
lasting  "goods"  train;  but  I  think  we  had 
not  lay  whose  fault  it  was  before  the  inqnln 


-<-S&i^* 


Tobaooo  and  Oholer*.— Tbe  Anti-T 
Sodetr  ot  France  has  offered  a  prize  for  tl 
essay  bearing  upon  the  question  of  the  liab 
otherwise  ot  smokers  to  eontraot  cholera. 
object  of  thaSooiety  in  oSerlngtbe  prioe  is 
not  to  b«  tbe  oondtunattnn  of  tobacco  In  tl 
ottaot),buttoaMsrtdnthafHii  aa  Uuiya 
asnTamutfiottabuad  npoi  ttiBries,  bn 


r66620.]-8tMm.aarrUaea.-Onp.  437,  near 
end  trf  tetter,  "  Procress  (4)  "  a  email  sompoiitot'a 
error  crept  in,  which  rather  destroys  tha  meaning. 
For  871  per  owt.,"  read  87t  par  cent.  '■  Nun, 
Dor.''  seems  lost  in  "  wonder  on  tbe  subject ;  but 
he  must  "  move  on "  with  the  limsa,  or  stand  on 
one  side.  The  piston's  pressure  on  the  road,  aa 
spoken  ot,  is  not  a  long,  bat  a  short  stroke,  a  law 
ounces  of  h,-p.  qoickly  repeated,  a  mere  throbbinB 
motion,  such  as  you  nught  conceive  to  be  at  woik 
in  an  elephant  when  looomoting.  We  want  now  a 
familv  oarriage  for  the  newlj-enf ranchised— osefnl 
and  dieap — such  ai  will  be  required  by  the  thou- 
sand whoi  the  system  ot  iron  bearing  on  roadi  b 
generaUy  adopted.  The  new  Oventry  triejolft 
chair  is  approaching  the  style,  but  requires  to  b« 
enlarged  as  a  four  or  siz-wbeel  carriage,  and  fitted 
for  all  its  oocupants  to  assist  in  ap^ying  motive- 
power,  either  by  hand  or  foot.  "Thrift"  is  mj 
motto,  in  all  its  parts  and  workingi.  The  weight 
ot  vehid«a  now  generally  osed  is  double  what  will 
in  future  be  required,  and  the  present  waata  of 
motive-power,  both  medianioal  and  animal.  Is,  In 
msny  easel,  as  aaoh  at  that  adTontageoody  uaed. 
For  tbe  storage  and  tcansmisdon  of  power  is  a  wide 
field  open  to  mechanical  genius,  and  any  penon 
who  can  in  a  simple  wa7  store  the  power  lopplied 
by  a  flied  eteam-engine,  and  transmit  it  for  loco- 
motiTe  purposes,  would  esonre  an  easy  fortune. 
ElectriatT  at  prasent  doe*  not  aatistaotatUy  per- 
form the  operation.  I  ipdke  of  a  oompetilian 
having  commenced  between  tram-caa  and  a  new 
*tyla  01  omnibn*  with  wheel*  fltted  to  gaag*  to  nm 
on  the  rail*.  The  nmnibus  whsn  oo  the  lul  la  ad- 
mitted as  decidedly  of  easier  motion  than  the  car. 
The  oar'*  laiee  are  reduced  one- halt,  audtheieenit 
is  the  can  keep  fully  loaded,  and  the  omnHmssa 
also  have  a  satiuaatory  share  of  patronage.  IhnliiK 
the  week  ending  July  4th  the  tramway  companj 
carried  no  fewer  than  140,426  passengers,  by  which, 
at  one  penny  each,  they  would  net  the  leapeotable 
nimot£6862a.ld.tortheirwe«k'a  work.  When 
the  iron  bearing  i*  generally  provided  by  tbe  road 
anthoritieB,  the  ohJuKCs  will  probably  settle  down 
to  one  bsltpenn^ perholf  mile,  and  ^ople  will  at 
most  all  time*  nde  in*tead  of  walk,  either  short  or 


18(5). 

[6GGaO.]— LeadBuminK.-ToW.HaB.-Seeuia 
yonr  letter  headed  "  Lead  Burning,"  readers  would 
uatorally  snppoae  that  ;ou  have  teated  the  appa- 
ratua  there  mentioned  for  lead  burning,  although 
your  latter  does  not  in  the  least  state  that  you  hare 
so.    It  you  have,  I  shdl  ted  obliged  it  yon 


lead  bur 


a  compare  it  with  the  work  d 


another  protessionsi  lead  burner. 
P.  J.  Daths. 

[6G650.]— Lead  BarninK. -I  cannot  speak  in 
favour  ofBriggt's  maohine  for  lead  burning,  eepad- 
ally  as  I  cannot  get  one  to  tsst ;  bat  will  write  it* 
'  '  ir  I  have  tested  the  same.  Theipeoineii 
itiAatthe; 


>t  lead  burning  in 


machine  con  do  I  should  say  that  li ^  _ 

generating  gas,  £o.,  i*  decidedly  tha  best  pi 
nave  written  to  Mesara.  Brigis  to  send  the  nUHuuue 
tor  testing,  but  they  have  not  sent  one,  althouiA  t 
told  them  that  I  would  not  det^  tbem  more  than 
an  hour  in  making  the  test. -P.  J.  Ds.Tlzs,  78, 
Sari's- court -road,  Kensington. 

[66676.1— Fiea  Beeds.-I  cannot  foUow  Hr. 
Fryer  iu  his  remarks  on  p.  437.  becansalknow 
nothing  about  hi*  private  oorrespondenca.  I  re- 
ferred merely  to  a  query  which  appeared  in  thase 
Ssges  and  to  a  so-ciUed  reply.  The  querist  on  p. 
OK  (60676)  asks  clearly  enough  how  he  can  make 
a  "  toning  apparatus  for  harmooiam  reeds,"  and 
towards  the  end  of  bis  query  ba  implies  that  he 
want*  lo  use  it  for  toning  other  re«ds  a*  welL 
Xdw,  Mr.  Fryer  notwithstanding,  thia  spparatu*  1* 
perfectly  wdi  known  asa  "  tuning  bellows,"  and 
certainly  every  reed-tonar  who  has  to  do  with 
American  organs  has  one:  hence  tbe  reply  on  p. 
288  was,  and  is,  simply  nonsense,  whatever  privua 
oarrespondenoe  ma^  have  paiaed.  I  think  Mr. 
Fiyer  is  mietaken  m  asserting  the  identity  id  two 
querists,  for  the  sacood  qnerist  give*  unnuitakeUa 
evidence  that  he  know*  a  little  mora  about  hanno- 
nlum*  than  a  gentleman  who,  on  p.  220,  appeal*  to 
be  undecided  as  to  the  prioe  o(  leed*,  thongh  he 
"  ntains  an  iiiiBllarable  opinion  that  18s.  Is  a  veiT 
medarate  obarge  for  a  set  of  reeds  ot  good  quality  " 
—why  not  beat?    Mr.  Fryer's  waj  ant  ol  ^i!a 
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Uondar  la  to  'uuwei  tba  qnrj  wKhont  ralennra 
to  bit  priTste  oanefpondeaoB.— a.  L.  B. 

[56796.'— Boiler.— "  W,  W,"  wOl  Snd  the  error 
of  W.  JDitsftd  ol  21b.  wu  dot  J  oomoted  tni  cx- 
pUlntd  on  pags  416. — InviCTA. 

[B6T9T.]  —  Lmmii  Wlok.  —  Somo  cHifolly 
•UMted  umplsa  at  lUIiui  Mbaato>  will  uiBwer 
mil  foi  Ump  wicka  ;  but  I  Iut*  mutrsll;  f onnd 
that  it  hu  not  Iha  lifUnit  powar  of  the  ootton  wiok. 
That  ia  ramedlsd  by  kaapQig  the  oil  nauM  the  aaat 
of  combnatioD.— ^BAS. 

[66799.]— Butd  fbr  Ooro*,- "  Q.  Q."  h»d 
bettor  pMODie  the  "aaud"  from  thoae  who  deal  in 
tonndrr  nuteriala.  The  aand  he  flade  in  plen^ 
"tBlbaoonatiT"  isnot  exAcUy  the  mateml  to 
UN,  withontazuuination  bju  expert.  Uooldioir 
wnd  ahoDld  be  nf  ail;  all  pnre  ailloa,,  with  aboot  3 
par  oaot.  of  alniniiia,  and,  nr,  1  per  oent.  of  oxide 
of  ilOD.  Sand  oontaioing  lune,  niuneela,  and 
Qlldaa  otmetala  wiU  not  do.    If  "Q.  Q."  haa 

&itj  of  land,  he  shoiild  waah  it  thoronghlf ,  and 
pel  it  with  tilaj  water  when  monldiDg  np  hia 
oona.- B.  Q.  H. 

[(6S0I.1— OrKan.— Uight  not  thli  qneriat  joat 
aa  well  aak  how  much  water  it  takea  to  blow  an 
ornn  with  a  potiehed  pine  oaae,  aa  with  three  rowa 
of  keyt  T  It  aependa  on  the  nnmber  of  pipea  and 
the  pMMnra  on  which  they  are  Toiced,  anil  to  be 
aafe  he  moat  allow  wind  anongh  for  all  the  atope  at 
oooe.  I  woold  reoommend  "  A.  H.  F,"  to  iiupeat 
WiUia'e  o^an  at  the  "  InTsntioDB,"  and  theo, 
periutp*,  be  will  oondnde  that  it  ia  mnoh  obeaper 
to  naa  a  gaa-engine.  Willia'a  organ  ia  blown  bj 
hjdiMiUe  engine,  bnt  it  ia  fitted  for  working  bj  a 
belt  ftmn  *  motor,  while  the  high'preaanre  oheate 
•lanppliedbyhand.- N.  £.  Child. 

___    Baoometer.— Ferhapa 
n  white  the  Torrigelli  dial 

-jiio  cannot  mean  the  Torri- 

eallian  barometer.    Tbat  ia  without  a  dial.  — Nm. 


[£6806.1  —  TonlcelU  i 
thM  a««tlat  will  explain  whi 
oan  ha  aeen.    Snielrhe  ca 


anrfMM.    Now,  the  faot  ia  thia :  the  ball  bearing   organic  dieaMO  of  ^ 

boi  beoomaa  foU  of  ao  mnoh  macadam,  and  when    — '-■  "' —  ' ^'■ 

yon  work  yanr  machine  yon  are  oaing  yoor  beet  to 
grind  np  Uiia  material-  Now  if  you  look  at  the 
action  of  the  balla  when  the  wheel  ia  running,  yoa 
wUl  &od  that  the  balla  don't  run  in  harmooy  with 
each  other,  bat  mo  in  a  contrary  way  that  ia  rubbing 
againat  each  other,  and  not  roUing  together  aa  they 
ahonld  do.  Furthermore,  I  know  aareral  flrit  nta 
ridsra  who  era  thoroaghly  oppoaad  to  ball  beahuga. 
— Cbab.  Hoskzh. 

[66966.]-BalI  Baarinffi.- "  Seonndna  Band 
nili,"  on  p.  438,  thloka  I  am  wide  ol  the  mark  in 
comparing  the  bearinga  of  a  bicyole  or  tricycle  with 
thoae  of  a  itaam-engtna,  and  a&ya,  in  the  one  caae 
yon  bare  eteam  aa  a  great  farce,  and  in  the  other 
the  di^ht  power  exerted  In  ■  man'a  body,  therefore 
requiring  only  verf  amall  beariar  aurtaoe.  He 
■eam*  to  fo^et  that  whetbar  yon  baTO  eteam  or 
manual  labcwr  aa  a  motive  power,  that  all  mauhlnea 
ahould  be  arranged  to  prodnoe  aa  little  friction  aa 
poaaible,  beaeoae  with  noneaeaaary  trictioTi  in 
machinery  diiTan  by  ateam  the  oonaumption  of  fuel 
will  be  greater  than  it  need  be;  ao  alio  with  a 
tricyde  :  if  yoor  friction  ia  greater  than  oeoaaaary, 
yon  arill  have  to  expend  more  Uboor  to  driTC  your 
machine.  Beoauae  you  h&Te  driTen  yoor  trioyele 
6,000  milea  thii  la  no  proof  that  ball  bearinga  are 
better  than  I  haTeadviaed.  Try  both  airan^ementa, 
and  then  I  ahall  be  glad  to  bai«  your  opmion.  I 
can  qoite  Dtideratand  when  you  renewed  your  ball 
beanngi  yon  obtained  the  aame  remit  M  before  the 
b«arinn  wore  out ;  thia  il  only  reaaonable,  bat  no 
proof  m  faTOar  of  the  ball  beariogi.  ^wun,  he 
aaya  if  proof  ia  .wanted,  take  oat  the  balla 
and  Tva  the  maohine  on  the  oollaia.  Nov 
thia  it  no  proof,  baoaiue  the  ooUara  are  not  broad 
enough  to  bold  the  lubricatioD.    I  atill  adviaa  all 


organic  oiaeue  oi  ue  ear,  the  erMafw  of  ** 
oonld  alone  be  aaeeitained  by  perwuttl  (OThaSa 
and    that   only    by    a    oompetant   medial  m 

■killed  in  the  treatment  of  diicaaea  of  the  aK.-< 

[66969.]- HTdr»nllo  Bam.  — "  Invif**" 
mute  wrong  in  inppoaiDg  that  ■•  the  »alm  ■  aa 
m  iUelf  he»Ty  enough  to  mcao  than  batoMl 
permanent  head  of  water."  Sw*  »  "^TV? 
network.  Let  him  j  net  oooaldM  what  w«rt«l 
wonld  imply  for,  aay,  s  Sin.  vajT*  with  ao  tt^t 
faUof  lOfL;  or  let  Km  add  wdjUi  to  eny  n« 
can  find,  nntil  "  the  pMuanent  hakd  of  wata 
more  than  balanoed."  Tlie  valee  will  fall,  M 
will  wait  in  Tain  for  it  to  riaa  agHn.  TWm  i^ 
oouTaa,B  reoomaa  "In*ioU"  goeaon  ""y.i 
moTing  the  pie«ue  fcom  below  the  ww.  I 
thia  liea  the  whole  glat  of  the  thing.  Bat  why  * 
the  water  leeoil  F  I  eewched  in  ram  tor  a  lef^l 
thia  oneatlon  until  I  vme  acroBi  a  FieaA  eri 


bioyde  or  tnoyole 
ball  bearinga  unit 
labour  than 


trioyole  ridera  U 


[56808.]— AJcohol,— An  alcoholometer  or  hy- 
drometer witl  read  the  proportion*  of  watec  and 
mUI  aCMirately  enongh  tor  a  "rongh  teat."- 
Aom  Officer. 

[fi6810.1-8taiaii  Dnt7.— "J.  C."  aeema  to 
imagine  Uiat  the  atamp  on  a  aheqne  ia  the  equiTa- 
Isit  of  a  receipt  atamp.  The  payer  of  a  oheqne  paya 
Jotthaatampon  that,  and  tbe  glTw  of  the  receipt 
paya  the  penny  lor  the  receipt  atamp.  The  itamp 
on  the  obeqoe  haa  nothing  whatever  to  do  with  the 
leoeiptof  the  money;  but  ia  a  mean*  of  laiaing 
rereniw  in  a  very  aatiafaotorj  manner. — Inams 

[G6g3S.]-Tela*oop«.— Thanki  for  the  adnoe 
Ctren ;  and,  althongh  I  cannot  do  the  job  mygelf,  I 
dumld  be  glad  of  more.  I  hare  an  ordinary  eya- 
^»ee  bj  me.  It  hu  been  tried  with  the  erector  in 
a  paper  tnbe,  ahortaned  by  degreea  until  object* 
.,  bnt  not  dearly;  hence   the  idea    -' 


I  nothing  to  do  with 

ripared  to  exeit  more 
look  upon  the  baU 
'-tangled   idea.— Ceis. 


[56961.1— BoatdnK.— Mr.  Hnsdel'a  exjdanation 
ia  not  at  dear  to  me  •■  might  be  desired.  Bnt  a 
little  oonaidBration  at  once  made  the  whole  theory 
clear  to  ma.  Whilat  the  motion  in  qoeatioD  would 
prodnoe  In  a  boat  motion  and  by  mean*  of  (be 
differential  motion  aa  well,  it  ia  competent  to  make 
one  wheel  go  ahead  wbilat  the  other  goea  aetem, 
or  lice  veiw,  which  ia  no  doubt  Uie  dotcI  point  In 
the  arrangeiiient,  yet  I  moat  oonfee*  I  don't  like 
the  idea  ol  baTing  a  handle  athwart  ahips  to  fet 
motion.  It  la  ao  very  like  an  OMaa-grinding 
motion.  By  the  apparent  nzea  of  the  wheela  the 
paddles  must  be  either  very  lault  or  they  moat  go 
far  too  ilow  to  get  much  epeed  oat  of  the  boat. 

Like  all  other  mattera,  mecluuiioal  ipeed 

power;  andpowei  ■'-------•-■-••  — ■ 


catting  t 
aBarbi 


Barbw  lena  would  ooat  too  m 

[G6948.1— Oaa-vroduolny  AppaiAtoa.- Many 

Oanfc*  to"Innati,"  for  hi*reply  tonyqoery.    I 

faaT*  referred  to  the  back  numbua  aa  directed,  and 

think  that  the  apparatua  yon  there  deecribe  would 

— oaeTBiy  well,  but  WOu'^  ■---"-"-"■ 

.__  intoimation  from  you _. 

the  apparatua  (my  ennne- cylinder 
'=-    ---- •--    "="  to  200  rcTolntiona 


_  right  angle  of  the 

airangementT  I  have  aeen  in  London  more  than 
one  tnal  of  paddle*  driren  by  man  power ;  and  the 
moat  anooeaiful  of  all  waa  a  boat  in  whidi  the 
wheels  were  driren  by  winch  handlei  on  the  wheel 
ibatta  thcmaelTea.    11i»Ba  btina  joat  long  enongh 


lenaolinei 


la  would  be  more  earily  made  f  (3)  Are 
aoline  and  gaaoline  different  namee  tor  the  aame 
IB ;  if  not,  which  givea  the  best  gaa  ?  <1)  What 
iM  be  the  probable  ooet  of  thia  gaa  par  1 ,000  cubic 
feet,  and  what  ia  ita  atrength  aa  compared  with  coal . 
gaa,  tOi  driving  a  ma-engine  ?  If  you  could  gat  me 
a  est  of  eastings  for  one  of  theee  generators,  I 
will  Advertise  my  addresi :  it  wontd  aave  me  the 
trouble  of  making  pattetna,  let. — Qabbodel 

[66949.] — Alu  minium.-  In  a  reply  under  thia 
bead,  I  nad  with  aatoniabment  that  "F.W.O." 
has  obtained  Ca  from  CaO,  and  fonnd  it  to  be  a 
"beiautifu]  whitomatal,"  wliich"  willnotoxidiaa." 
Ha*  "  F.W.Q."  ■  ipecunen  to  spare  F— S.  B. 
[56949.]  — Alnmln  In  tn . — I  would  atrongly  ad- 

™e"  F.W.Q."  (fiaga  438]  to  patent  bU 

for  obtaining  aluminium  wiUiout  delay,  — 
'-•    ■■■       He  i 


md^rtit 


J   that  calcium    does  , 

rapidly  tamiahe*  in  mtost  air,  and  deoomposes 
water  in  the  oold  leadOy.  AlumlBium  costs  uont 
'  100  francs  per  kilogramme.  What  has  become  of 
"A.  G.  S.''^udluaproceasr  We  bare  twen pro- 
mised cheap  aluminium  ao  often,  and  it  has  never 
ootne.— Wk.  Jomi  Qbet,  F.C.S.,  Analytical 
Cbsnuit,  New«atla-on-Tyne. 

—BaU  BaaiiDKa  — F.  J.  Qanaid  says  I 


—  graap  with  ons  hand,  aUowed  a  tree  paaaaga  to 

KM  fore  and  aft.  Thn  power  was  applied  directly 
the  wheels  ;  whilat  almost  a  tyro  ecnild  go  ahead 
one  wheel  and  back  (he  other.  An  arrangeuent 
waa  aubsequantly  propoaed  by  myaelt  so  that  two 
human  motoia  oonld  be  applied,  or  even  tour ;  the 
handlee  being  made  to  give  a  long  or  short  tluow, 
and  to— by  meana of  a  sliding  motion— couple  both 
•rheela.  The  way  a  powe^ul  aquatic  fnaud  of 
mine  propelled  me  along  on  one  occasion  waa 
umpi;  immense.  The  actiou  being  so  much  like 
rowing,  he  seemed  to  propel  the  boat  quite  eaal/ 
after  atarting,  with  very  little  exertion.  If  the 
paitioulan  or  akatch  would  be  of  interest  generally, 
I  would  look  op  the  drawings  made  at  the  Ume.— 

[6696T.]— SeaCneaa. -In  mv  reply  to  thia  query 
which  appeara  on  p.  439, 1  find  that  I  have  uniu- 
tentJonaJy  used  a  wrong  term,  as  the  word 
"tnmour  haa  been  written  inateiad  of  the  term 
"  absceaa,"  bnt  the  reply,  being  written  in  aburry, 

will  perhaps  be  a  sufSciant  exonae  for  the  mistake  I 

mads.     I   may  heis  inform  the  queriat  that  any  a 

obstruction   in  the  tranamiasion  of  sound*  of  any  t 

kind  through  the  eztenul  cavity  of  the  ear  vrill  i 

cause  deatneaa.    All  aonnd*  are  conducted  to  the  a 

ear  through  the  air  which  enter*  through  the  eusta-  t 

chian  tubes  and  the  external  cavity  of  the  ear.  t 

When  the  euatachian  tubea  are  blocked  by  iuflun-  t 

mation,  throogh  the  (ffects  of  a  oold,  the  internal  f 

cavity  of  the  ear  ia  deprived  of  the  air  which  ia  the  overlmng  of  I 

neeeasary  to  produce  the  action  of  the  Tarionsparta  weaknaea,  sutce 

of  the  medianiam  ol  tbat  portion  <tf  the  ear.    The  knock  out  a  pieee.     HeDoe,  tM  *■  w- 

intansitj  ol  the  deafness  from  this  cauas  will  dspead  bcced  up  to  aopport  tbt  edMt  n*  ' 

on  the  amount  of  air  which  is  prevoited  from  llie  maehiiia looks aD tba  whr !)*■■' 

entering  thtODih  the  eostsohiantubss.    Aceumula-  but  ia  not  any  mote  effioiaat.    ufMai 

*inmt  nt    _»««■>•*     A^^ti/.Mmm      luuMnaa    i»     «Ii^Pii**»      *l.  «>*+*»  »«h.H,  Ma    V«1  Wilt  An^  f^  Bgtf' 


roftheVee'd" 


HcidMElbl 


[66966.1-] 
am  mbtaken  about  gun.4netal  bearing*,  and  aays 
the  giit  ou  sn  ordinary  road  would  out  gun-metal 
bearings  to  fieee*  iu  a  weak.    Hais^yidentl 


a  deafnsH, 


because  it  obatruots  tbeaxtrabouMe.yoa wiUfliidtksMI^ 
wUdi  paase*  OaoaA  nmtlwr  too  thin  to  oast  wsO,  p"  ' 
r  to  the  drum.    If  sir  rigidity.    Infefenoeato  Iha  ay 


[s  to  pieee*  iu  a  weak, 
r  on  Uia  lubjtet :  he  as 


Mi  hta^  OB  &e  tabjtet :  he  aayi,  in  baJl  bearinn  the 
gritgta  bttweta  the  balk  but  not  on  tfae  beufuB 


the  extnnal  portion  of  the  ear  to  the  drum.    IfSr  rigidilT.    In  left 

enten  beely  thnmgji  the  eustaohien  tub**,  Hid  wspadiag  tba  au._> 

there  i*  also  nothing  to  obstruct  the  eobanoe  of  air  casliDg*  pailiallT  m* 

fiimwh  the  extenal  porUosi  of  the  ear  to  the  drum,  saaiatanos,   but    mak 

them  the  cauae  of  deafness  wonld  probably  teaolt  Coopauy  iroald  be  m 

traBthapertoralijui  ot  ^«  dM)aa,aT "—    -" »*-•> ■ 


mtOUBH  mOHAMIO  AND  WOULD  0>  BOimWM;  Mo.  1,W1. Jctt  M,  It 


SNOUSE  WSBHAXCBJ  AND  WOBLD  OF  BOHiMaE:  No.  l.OSl. 


BNGIJ8H  MECHAMIO  AMD  WOBLD  OF  BOIBNaB :  No.  1.061- 


Jpi-T  14, 


ii  tha  WKt«r  cotmjad  b;  the  otli«c  jdpt.    Tbo 


mlud  mien  curjisg  praapitkted  c 
Urns  ua  DOW  p«inia  tATODsh  filler 
"0.  H.  D."  U>  the   Journal  at  the 


rSTO690— BotWktw.— Theboilei  ipedaedbT 
"La*  DsDti"  ii  tar  too  muU  for  the  nqotrad 
woik,  mod  gal  would  be  en  ezeeedical;  wetly  f  oel 
for  w  iHge  an  Mnugetnent.  A  mu  of  Illn.  iion 
lte»ipl|ie,  nreii  tone  on  e  Bin.  mandiel,  owd  u 
■n  nnight  Iwihr,  let  ie  brickwork  with  p»te  ben 
4in.  &e£w  the  bottom  ooU,  wouia,  if  find  with  ooke 
in^e  tha  ooU,  do  ell  that  ti  nqoind  aaiiir  at  eoost 
tt  ooe-tenth  that  ot  Mi.  To  nt  at  the  ooatot  gai 
to  the  puipoee,    calealela  the  iThole_[i' 


, y^.,l. 

w one eobft  foot  of  gaiper  honr  tor  trnij  H 


oylindar  mfeoe  to  be  kept,  lay ,  ■ 
allow  one  eobft  foot  of  [     ~ 

Sinaie  foot  of  nufeoe. 
!  gi     " 


.dS^  t 


U  n*  fOr  vntj  nlloo  ot  eoaldliig-hot  water  n- 

aoutS  during  the  oaj.  For  tha  coit  of  ooke  take 
le  sort  of  gee  at  3t.  for  l.DOO  cnbio  feet  and 
divide  it  by  10 ;  tbia  will  giTs  the  appnilinate  «ort 
ofookeat4d.p«cvt.  Tbe  eboTa  role  li  the  nnilt 
of  12  montha'^  workiog  ot  each  of  the  two  ayitenu 
with  a  dioiiit  of  80 square  feetof  radiatinKrarface, 
kept  hot  oontinnoail;f  night  and  day.— T,  P. 


on  it.    The  faolta,  lo  far,  a 

faoe  i«  iiuuffioiBnl,  aud  thi ,  — 

great  length  of  flow  and  rettm  pipe.  The  hot- 
water  ejlmder  ihoold  be  aa  doae  to  the  boiler  aa 
Cible,  and  I  pr«t«r,  if  it  be  powfble,  to  plaoe 
1  in  a  enpboard  by  tha  aide  ot  the  flieplace. 
Hw  heating  and  atoraga  of  hot  water  doe*  not  aa 
jet  team  oealt  with  In  uijfliiiw  like  aa  aoientiflo  a 
way  aa  many  other  thinga.  I  oonaider,  for  the 
length  alio,  the  |iii.  pipee  are  too  amall.  llie 
amount  of  heat  loat  in  the  length  of  pipe  alone  la 
ooniideiabla.  Than  tha  boiler,  having  no  donbt 
the  fire  on  the  ooe  aide  only,  baa  little  root*  than 
ona  hall  tha  heating  iuifaoa  it  might  make  avail> 
able.  My  remedy  wonld  be  to  inBraaae  tha  heating 
nirfaoe  ud  the  atorage  oapad^,  and  at  the  lame 
lime  I  woBld  in  aoma  way  olothB  tike  hot>watar 
datem,  by  afthai  roBghly  Iwgingaiid  fiUinB  op  with 
aawdut,  or  tome  eqnaliy  aimple  plan.  Br  infetanoa 
I  nndantand  that  onleai  the  fln  be  wdl  kept  np 
the  temperature  of  the  water  rapidly  decreaae*. 
Thii  ii  bound  to  be  lo,  aa  the  atwage  oapaoity  ia 
10  imall  that  the  TOloma  of  bot  wuei,  whan  the 
whole  oontenti  of  the  ojlinder  an  hot,  wonld  Taiy 
qtdokly  be  eshanated,  thi*  being  Inenaaed  by  the 
cmding  of  tha  water  duo  to  paaaing  through  a  long 
length  ot  (mall  pipe.  To  get  a  pwatltul  aupply  ot 
bot  water,  a  good  and  ataady  fire  mnit  be  kept  np, 
and  aran  tlian  tLat  moat  be  lample  (torage.— Ih- 

[GTOTO.]— TaloDhose.  —  Aa  yon  aay  that  the 
tatenhonaa  give  a  eliok  on  bains  eonneotad  with  a 
r,  than  ahoold  be  no  (Uffiovlty  In  getting 

-  -  •     ij^  provided  yon  gat  tna  right 

Bujmimmt.  ui  ounrBe,  I  need  not  teU  yon  not  to 
ate  a  battery  with  them  for  aotnalwoik.    Scrnw 

-^thla  yon  oan  taU  ^  the  peonliar  tnbby  noiae  given 
on  tapping  with  the  finger  naU.    Now  aonw  Back 

the  belt  poaffioi.  Be  aon  to  put  yonr  t»x  elote 
agaioit  die  ball  of  the  monthpiaoa,  and  be  ann  alao 
tojdaee  the  apeakei  at  aooh  a  dlatanoe  that  yon 
eannot  hMthuvoioedireotwlienbeneaka.  No. 10 
win  ii  very  fine.  No.  SO  would  hare  bean  better. — 

UBAHSWEBED    UUBKIBB. 


themto 


.   Wataking  Boom,  p.  IIS. 

.    Sauntor  Ou  Suloilie  Fone,  MS. 

.    Iia>dl|fat,HS. 


Wheel  IioomgM. 

'.   Ue^c  light  tdt'theOptlaalLi 
.    PoUdiliurBlHl,  IM. 
.    TiKima  BlmitoDa,  HI. 

.  Bnkt  ?*llnna,  lu. 

.  FhoUwimphio.  lU. 

.  WitaUse,  Ml. 

.  Clamp  SuiniDg,  M4. 

.    Bfauoti,  p.  833. 

,    Sliotricu  CelcutfttlanL _, ^_  

.    «[Ea»  Uglitei  Dtuubd.    To'Mi.  W.E,'Xav«, 

an. 

I.    Stuuhi)  (ui  An  Liglili.    To  Iti.  W.  H.  ^vei, 

'.    I«iiauid'gDuilGba]adBalli,SB. 
Anilla  J^aapf.    lb  Mr.  natMbwalt*,  888. 


ftUERISS. 


Ir.  Botton».— It  ti  Um  umatme  ot 
Unaak  pettcia  that  I  ahoold  like  ■ 
UuT  lluiok*   tot   70111    npl;.— Ao- 

tr.  Bot^ra—UutJ  thenka  for  ywr 
it  joaimalbt  ig  i 


a  for  Mirror  GhalTanometer.— 
pOal  socicapaBdeDta  gtn  ma  ■  n> 
pnpar  lana  to  nia  toe  a  Tlumuon 
elerl  Whin  woridng  with  the  lamp 
B  Stt  dlatuia  tcDEB  tha  -* 


DMna  io  a»j  :  fa  tiet,  the  aOKiant  at 
•eemi  tt  vary  u  aa  nDplAaantlr  high 
iHM.  Wbatlwut,  Inatort,!*  thla:— 
■Caoee  between  the  bap  and  odcrar. 


iDtheboUer.and.  If  poa^blctba  n)t 
unt  DoUer  pti  hou  sandaarlttfaeieiaanalai 
orablutt  IwanttoBoUMidateai  to  tbtlB 
tasenqnlnd  twthia  due  at  Imilai.  iaa*U 


A  aban  blaak  Una  la  leqalnd  temm 

1  Sft.  dtttanee,  tt  la  r"-"-* '-  - 

n  Haall,  but  tor  long 
,    What  lathaa 


tluima  to  giTi 
;   wDa)d   take   „-  > 
o  the  above  quaatlon, 
ithafoUowlngaatBl- 


ahirp  hlaeh  line  oi 


I  hiatjng  (Difaa,  indieatad  k 
and  kind  of  bUri  la  glvn,  I 
will  be  ot  gnat  naa.— QLim™. 
[6708«.l-CollloryWajiiliig«.— ToT.  J 

■nom  what  data  do  nu  know  Uiat  tb«  oale 
I  page  411  (Ha.  HH8]  wUl  be  Ughlj  da 


ilsh  (good  bodr  and  baid)  !    Almo,  qujak 


..    eft. 


nmlshlgood 
af   poUahlDW 

WOBEIIO  Ml 

■r  whither  A 


H.  lasf  th  of : 
LanHterotapottnbfl    ttn. 

haa  forgotten  the 
t.-h.— G.  O.B. 
rohmant  Paper. 


J^l' 


[BT(W.]— Xleotrlo  Oomant.— Can  tarn 

nil  metal,  will  not  be  affected  by  malatano 
ot.aav,  IWdcf.  C,  r—  *■ *"-*  ~" 


tunot.aav, 
^^   notaiI>*nd< 


otUea  ?— ToiTLi  Dotb. 
Aold.  BiuIMotataTa.FraofOiird. 
'  a  reqalze  for  a  partloular  porpoee 
iuul,  ud  moiaton-piDet  oaidboaid, 
.  Ji  thin  abeati,  and  at  an  axpenae  of 
.  or  Sd.  par  aquara  toot-  Can  aa*  of 
u  vhatheraBBha  mateibillBobtainabls  1 

iraolo  Aoid.  —  la  thla  inbatviDe 
a  whu  uaed  fur  prHHrving  artjclu  of 
k,  bottar.  aonpa,  £c?    WUlHalKpn. 

Elndlr  aay  what  quinCICr  (honld  bB 
artUng  better  than  thla  for  the  par- 
nnv* !— AoaiooL*. 
ibatore. — I  have  made  an  [oeubator 


[snWD.  I— Copper  and  Zlnxi  PoUali 
■ome  nadet  of  the  "  B.  U."  Undly  Infora  i 
wav  to  taaa  iIdo  aod  eopBir  plalaa  raadv  for  i 
W.  H..  Bolton. 

[snfli.^-Ooatlns  Oaat  Iroii.— What  I 


[V()».]-ainnr  I 
sormpondsiU  giv?  m 
[Ingar  beer  plut  T 


[»70W.l— Beam  Snoine  Slide  Valvi 
Ii.  Sis.  aCroke,  diwaeter  jain.,  t*  lera.  pi 
tide  n1v0  Kin.  long,   14^iii.  wide,  rrhn"!* 


e  I-D.  B 


irMag  with  a  tnvel  of  Uin.. « 
<in.  of  tfaral.  I  don't  uiink 
awbatMooghttobei  I  abonl 


and  only  to  uer  tkiea  and  a  halt  aotavti 
'  Orgaaon,"  Mr.  Wenham,  or  maj  olh« 
oe  bow  1  can  uae  It  for  paper  valva 
.  ao  tbaC  tbs  papat  will  paaa  over  the 
d  not  under  aa  in  tbe  or^biette.  Can 
of  neda  at  plMaoie.    A  rough  ekttoh 

toil.— Would  any  of  "onti"  give  the 
phou  oonatnetcd  under  tike  tallowing 
not  flow  oonllnaoaaty.  but  after  btiag 
all  enough  for  a  day  or  two,  and  then 

Tlie  lupply  le  from  a  wall  eontahuog 
Che  pipab  a  lln.  lead,  and  haa  Ita  Inlet 
the  well,  lift  nnder  water.  Siarting 
are  b  a  giadoal  rlae,  till  at  adlatanue  oi 
pe  paaaaa  over  a  anmalt  31ft.  at»Te  the 

I  the  luuimtt  It  reaohee  toot  of  wall  ot 

II  of  Ktt-  below  bottom  ot  well.  The 
ipl6ft  tnalda  tbe  bouB,  end  temlnatca 
Kk,  lift,  ibore  bottom  at  wall.  The 
ad  at  TWft.abonesteTel.  Orintiog 
dear,  and  with  a  auffldent  aupply  itf 
sa  tha  ateppaga  I— SoaTaioa. 
atobtnaker'a    Bow.  ~ 


thaMeaoWowanl^haTeto  be 
waa  made  lln.  longer  and  the  a 
would  It  aSaet  the  eshuut  t 
to  leogtheu  the  valve,  i 
■■ '-if    II 


have  a  new  valve  ?  It  apptari  to  nt  at»ai 
quite,  tbe  whole  of  (ha  Btroka.  With  ateam  a 
iqure  iDDh.  noD-oondeaeiiig,  what  power  o 
gett-J.Q^BriatoL 

IfiTDM.]— Xcoentrlo  on  Shnft.— To  ■' Ra 
— 1  advertbfd  my  addreaa  ae  rcqueeted  la  '^  On 
ltd.  and  ahoold  be  glad  to  reeeiva  the  u 
promlaed.^S.  9-  Tf. 

[MOTS.l— Photo jTraphy,— To    Ua.   Lm 

SutronaoM  In  No,  BlS.VoL  XXKvn',  of  tiw 
and  abould  feel  obUged  if  ion  would  oOigfatia 
fallowing  pointa.  1.  Am  t  rtoht  In  pieeneiia 
width  of  the  body,  when  flniihed,  ia  to  Iw  eia 
Aainthatcaae.thetwo  shortn  at  pleeee  olwi 
r^qniie  to  be  4)ln.  long,  Inatrad  of  4iB.,  ai 
S.  How  la  the  foeaaalDgiUde  attached  uibel 
eametal  I  auppoae  ueground  glaaa  nanat  t 
afrune.  8.  W&t  la Uie  conatnetloD of  lU < 
andbowialtad^itod  to  the  back  of  tha  ea 


to  my  qoary  laitweek,  and 

Kd  bow  ftu  driving  tuma, 
a  a*  I  Bhosldllke  T- 


ISTim.]— Ooverlnr   Blaotrio    1Mb* 

with  I,aad,-CaaaBrofo"  laadatiia- 

,    ladoDcandwhttUadufamaehfaeianeadla 

alea   the  plan  at  the  ■"-■*'-«,  the  lead  m 

IhldiBlliaiift^otanlBohl— Aaxnoa  n  & 


,  18M.  ENQUBH  MBOHAMIO  AND  WOBLD  OT  BOIBNOBt  No.  1,061: « 

fnolnv   Oopp«r    Wlra-  —  I    Iuts  to  tlu  tMcblng  of  ma».  on*  ii  ulced  to  Mian  tha  flRIERR 

tim>U«Bp*iA«Cot&i.I«lih  toknow  reTene :    tor    lutuin.   Bilnoiu   F.  ThompKiir  in  hli  .7? 

•■  wtullMr  tb*  ooU  la  dliool  In  it  OMO,  '■  BemBiit«iT  I>a»oa»  on  BlMtriollT  and  UigoeUnn,''  ~ 

if^  afnilT,  alia  thaUnd  olHldiucd.and  pi«a  IM.  Art.  <H,  not  onl^  r<na  ft  •katch,  botdaalar-'i       All  CanunnnlMtlau  for  tUi  darutoant  mw 

llMwba  Ii  nqnliadforalaotrtaUpni-  tba  muraBt,  attar  barloc  pofoimad  ita  work,  tntan  the    addnaadto  J.  Fiiio,  Lu; lar  Hooaa,  Doiklac. 

a  K  BJmr.  sarlh  br  miaiia  of  oua  plata,  tnd  (OTala  baak  br  the  

khnoTledM  of  lUta   ba  Uad  enOMh  to  "S"  "*  "?■»*■  P^T  ™^P«Jt  «  «»Mni*»,  Ii  it  nst  _^. 

!t^^uES.SrioSrt.Sto.TatS  -a>at.wo.fTatfflrdaJp.tMf-L«TO«t  ^^■ 

wofloota  of  •  wuthOBM.  ud  whether  a       [97111.]— Wat  PUit«  Photoampbr'— Will  aome 

Iddotha  voTk,iUtlDv&ah.p.Ta<]nlnd,  of  "  onn "  kiadlf  Call  ma  whan  I  can  get  ■  book  sun- 

aat  iBdudlnc  Bttftig  op,  and  at  what  nt*  tilninr  toll  Inatmistioni  tor  Uiii  prooaiai  atatlDg  price  ? 

nnl?— W.  J.  D.,  U,  AlbTs-road,  St.  A)H>,  which  lalbaaaalaatlaraiianutaai  tomutar,  wat 

or  diT,  for  portrait  work,  and  wUl  drr  pUteakeeii. 

■.tnlimiTk.— To     "  f!.    A.    ■W.'— I    am  '' "»th  of  I'       '     ■--»" 


timat— J.iWht. 

■(d  to~CA.  W- "for'hiahlnia  on  [imfl.]— Plioto«p»pl»T-— Cm  Miy  of"onn,"who 

Sr  toxny  qmarr  (96^73).  If  it  la  not  ^Ttng  hav*  tried  Taiioui  platca  ukd  deTaJopcra,  recommanda 

a  on  BO  niaQ  ■  nwttei,  nur  Itmnble  betler  make  tar  m  uutrar  fgr  porlnit  work  Ihu  Frr'a 

ter  ?    I  haTa  bcfn  uain^  red  atulf .  and  and  (hair  udic  aidphiCe  7    At  one  tima  I  got  an  faMT 

1  dluouiUna,  *Bd  do  not  know  bow  thl>  well  with  theee  :  but  bit  pUtea  now  tgra  a  mr  mitooi 

wDIbt  bow  thlala  mixed  format  ahiU  eolonr  whan  flnl^iadi  aiidao  arenaeleia. — E,  T. 


JBOOW.— Wl , , , _.._ 

Mdn  of  thla  baantital  initroiDait,  fnfoim  ihlAncaa  la  naMaaarr  tot  a  Tft.  erllBdai    [oaat  iron) 

uDon  of  flva  priama,  giTaa  anongh  dia-  flanged  Inalde  for  ■^"""g  down  wall  for  leaeiaulr  about 

the  red  eoUi  promineneaa  with,  or  ia  it  Ktt.  deep  (b  aboot  Btt.  Irngtha)  T    What  li  about  ptob- 

— VI 'laipeolio*eop*to««iatro.  aUa  auat  par  ton  !~a,  W.  B. 

[SIllS.]-FKtiIty  Telsphone-— I  haT«  mala  a  pair 

^>.i_i. 1  •!- 'TUmflng  parte:   Magnet-  "-   ••- 

id  with  about  ioi.  of  K_ 

_  ^-_  — „ „- . ,.  , _  pall  of  fPTOtype  platca  l^in-ln 

bH  or  aoda  OTD  tha  diamato.    After  flttjag  totetber  anil  eopBecMn*  on  In 

at  toknow  ota  few  aboat  I3*d.  of  double  wlra,  I  oould  not  hear  tba  alyhteat 

owlnaoanaapond-  aoondwben  ipoken'tntathe  onaatthsfuther  tna.    So 

jmer,  the ipeetzaol  other  anbatanoaa-  Ido  jon  think  it  wonldbebettvfvmatoTewlnd  thebobbini 

Aoee  iiitatanMa  an,  if  the  expoimtoti  with  a  Sner  wire,  aaT,t8ot40.aDdiiaalarg«raikdthlnB«T 

atrikingaa  the  «xhll>ltloB  of  the  D  liaa.—  plataa  ?    1  forgot  to  lar  that  when  1  oonneeted  apthe 

endi  of  one  of  U*  telipbonaa  with  the  aaoondary  lerml' 

ledintoflreawiihgraalaefftct.oooaldn-  [BTItI.]'-Bell    Telaphona    Olioalt— To  Ha.  B. 

Beat  piodtued  by  the  alapla  blaat  of  a  Bamn.— What  I  wiah  to  know,  quarr  HMO,  la  how  to 

OAi.  eoQBiat  u  a  Ball  talapbona  and  microphone    with  a     A.  A.  B.  I^cliue,,  and  T.  S.  Pochin. 

lalvaia  n.f  tiA-n-nirr  ■vrirm.—Tn  M.  ^milar ta&pboDa  aod   tatantboat  at  auothsr  atation.        To  917  br  V.  B.  Foohln,  T,  L.  BoUoi,  V.  A.  T,  B. 

i^S^lB^raEPSfriJ;  S^iLsi  J!iL  «nljo«togt«olloawlwa{aDaaithietuni),aadnuLklne    Stanley    yollwdl    (lnter«ttair  and  prettr),    Ber.   W; 

JtoTwiiirfl.e'^xss^issSbS;  s:;i:sr;s:;;"i!;it'^b^Srtid^'d"wat'i£:  S^  '°""  ^"^'^-  ^  -^ ^°^''  "*  «■ 

S»;i^?S!adS^Sietho".S3Sir^  end.oftheprtm«T»«aaecood.r7wl™™ne<i»dnp?       To  B«  br  Ber  W.  AndereM  (bnt  not  «H>o»d  mm 

S^JJ!rifi{ir?y."h  ™  rl!:™'i"    lamaonr  (iraaUng  jon.iomanrqoeit[on..-Tai.i-    lomainpUT).  

tn>ri>l^wmian»>a/4iiuTkliid1>t.1l  [CHIT.]— Sut  Oout  Bxpiswa.— Can  aof  nnwar       "  B.  U."  Toatsn  game  batwaan  Kann.  J.  H.  Blaka 

^?^™tI^^d1SS«ta3irti  read.raaTlftheBp.m.fmmK&g'.Craa.m.keaanTatop    (WUlaj.and  W.rfaJh  [Blackl. 

^idft SSLtii;  taiJS^^J^SSl  belwa«i  Seweaatia  and  Bdtaborjh  for  water  or  other-                "                  (henahdafenee!. 

ii«^St    .^4^?^tV^^  *1-'    Bmdah»wai«inooa,buiitdoaath.aamawlch       i,  P.K4.PK8/ 1.  P-a*,  P-Q«  /S.  Kt-aB>.  Kt-S 

Bipeioeni.,  ana  fpeTosii.T    Amuir-  the  T.W  aji.  Caladoolan  SSi  from  Perth  to  Abertaao,    Bl  /  *.  B-kKtS,B-K»/5.  PK  i,  K  Kt-as/ 9  BtakM 

raot  OoU-lamabontmaklnftaeoilOB  »l««.«h»*  tnOnWopa  at  Fortar-A.au,™.                    ?'i*^^Wt  qS^/'io^KbV'/q  K^'fiPit^a 

lple,IballaT>,  aaiaadrott  [BTIlB.l-PfcpM  Oapa  for   Tor  PUtola.-inU    S' S'9?,^j,^Lq?  Viwfi  /rft^(i.2— (iiuirTf 

1  Oo,  flriatol;   would  any  aujonaHodly  tall  ma  how  to  make  Am  f-A.  B.  J.         l-J-^ia  S^^.%^,^t  4^4  t  o^^S^^'tic 

b? m'lfT S^U^  [wn»]-H-rb  B«r-I  would   be  gr«tly  obUgad    ^.^^-^t^B? T^'B^ffi^S^lfW  K-R^ 

Sl^XllTa^^h^  UaOTreideroftha"B.M.»wonld  teUmehowtobrew    K-Baq  /  II.  K-K  Ktaq.  P-B(  (=W  M.   K^-Kt  8.  B-kK 

uJ  bJR.Sf!;»uSl  CSk  «.dpn.p.r.fordiinkfagtonlo!urbbe«^f-OLBaoLoi.a.    .,/  j'C  QBK  Kt«rtt-B  t/  »».  Q-K  Kt  t%B«/ 


S.  boftSi«»S«  b^Sm  "■'  P"«™  fordiinkfag  tonlohub  be«^  J-Olb  SoLoiaa.  .,  /  jl  Q  B  K  Kt  «rit;B  »  /  tt.  %'K  Kt  t  OB  «/ 

«SifSr^JSi!S:  T^  [wmi-ThB  EaomUon  of  UkM-Iu  none  of  "  «-» J"  ^^Wti^^'tUi   "^r^^iVii^ftl^^ 

I-  How  Bvuh  nlmaiT  »  Uii  aatioimntaal  booaa  I  haro  la  th^  aax  deaerlpHon  P  I'l'^-^^i  *iSJ^iy''  ,*V*  |'J!?^?^ 

Bow  to  make  in  ItaW^canee  of  Iha  uathod  of  MlanlaUng  the  eontcHoii  due  to  the  5^"  ^ '  *'■  '  ••*"  B,  B-K  eq  /  *S.   Kt-K  Kt  S, 

-- ri-fnir '■■irmirrrtTTtTTi.  tilrrfrtrnrtrrb  pngro^n  mettoa  of  UiM  is    Um  eaaa  of.  ear,  Iha  realgna. 

r.aadhanlltBr  lAonldalaoUtatohaTe  eeUpaaaofJupttar'aBatdUeea,  or  the  minima  of  AlgoL  Horu  bi 

atoppiag  acotaat  biaakai  at  will,   and  IbaTa  mTaall  worked  out  tba  following  matbodof  al-  (a)  Twi  ooneolllne  ■—  ___  . 

I  baOa;  tba  win  OMmeettooa  Aonld  b*  ealatbw  tba Baotaaarr eorreotlon,  and  would  baobUgad  brsk  Ihroagh on  the  Q  aide  befof < 

t,  and  alao  tba  balla'  eltetr»magneta.    I  11 "  F.  SLA-B."  would  Uodly  ear  It  the  method  la  a  oor-  i.     l.       .t.  i.          .v.  ji—  j  - .  .. 

Inbaot  braaaforregulatinc^rpower,  reatooa?    Enowing the rlgUiManaleB, and noitb polar    to  >>»)»  hi*  •"aek  on  the  other  wing:  14. 

Ina  to  be  itrong  enotuh  thatthe  tfataa  dlatanee  of  the  ptaoet  or  atar.andalaoof  Ihainaat  the  P-QBB 

OM  awnot  hold  lie  flfth  power  out,  and  moaiant  of  obearratlon,  wa  <an,  baring  two  itdaa  [tht  ,,    B-B^  ^^j  v,  ,_.  ,„  that  purooae. 

■  all  take  hold  tba  aame  tlnia,-You»o  polar  diHaogaa]  of  a  i^ailial  trlaule,  and  Oa  Inoloded  "'  rSTft  ^^  oe  gmn  lot  tumi.  parjoaa. 

aS5i£?STttSa.^!^J1£^^dSMrbSS  (Mlnorfl-tobloAthe  Q  rid.  b, P^ Kt «. ta «« 


~[    anblcodad  at  the  ann  br  tba  euth  and  planet)  m 


aabManoeralBo  after  bofUng  water  let     ""btandad  at  the  ann  b»  tba  earth  and  planet]  mulli-    „„.. 


^UluLnaa.  t.  l^'iF^Hon.  euiltb.    oorreolloo,lo  b._added  lotheobaer«d  ttma,  If  the  eoaloa       ^_^__ ^_ 


'~:  ~±,.1.~  correeiion,  io  oe  aoaea  «  cue  ooeerrea  (unatii  utecoaiDV 

n—f, '  -  -  — -u-oanlt  be  i,po^,i„  [,^  „i,en  theanpplanient  la  leaethan  (Odef.l  WftkU*  "»«h  K  P  wnnld  be  better,  but  While  111 

^- "■  end  iDbtiaeted  It  the  eoetne  if  iwgatlre.    The  raaalt  irill  wing  IbeanhangeandaFbrKt-Bi. 

»elasinr  ^'>*J^^^a~ ^^^^  S**"  the-helioeeotiio  tlmaof  the  obaerred  phenomenon.  ^  ,j^^^^^  ,,    notbtog  to  be  dona  it    ». 

7*1  ij!l£^  !Sw.t'i.'^  Slii^  [6ri«.]-Moiiotaln    Bnow.-What  1.  the  reaatm  m.     g^B  ■      «.  «^* 

d^thraaS;.S^,SfF«'lS£n^jll  Jli topa  if  ■nonaUia.  .«,  ».ered  with -»w. whll,  the  "■BtakeaKt 

id.and  dereloped  with  the  Bodioinliihlu.  1"at oi ine  mm  « inienaa  (    iobouht.  

onnd  to  be  coneat,  oonld  good  rei 


i^^expoanre,  uiduahiganr  Bxpejimanta  with  Tarpio.  and  Tarpliiol.  oondgnmant  rf  oatfl^  to  the  NattopalFuhCultaw 

""■  — Atareoant  maetinK  of  the  SodHv  de  Thira-  AMO<aatioD  with  a  new  to  their  bgng  aiwlimaHwid 

'":ll"°5*"' J"'  ^l"'^*'  r^P  peuliqae.   Dr.    DojaSin-BeanmBti    recalled    the  to  t^  watrai  of  thia  oountrr.    Thn  «n«d  pet 

feJ^^^J'Jtrt.,^"?^™'':,'.''  tLt  Uiat  in  traatini  turpantine  with  an  alkaUne  ...  SnloBnu-fai  parfeoteondihop,  alf  betog  diTB, 

Jnertorbi^datofl«inloI-AM.o=..i^  ^boSate  a  iSta^    ™btBned  to  which    the  "¥.'*!L!ri^."^«'^Ll^''BT2;'e«  S^ ?^ST 

■ona  cf  O.a.— UaoT  thank,  to  "  Bob.  „._.  ^f    "  b,rinTi>i  "  haa  been  sivfln      Thii  aub-  anbjectod  to,  la  remarkable.     Tba  oatOth  U  mU  to 

nning  No.  MW7.    (  do   not  intend  to  ^J^'    ha.  t^^^iSSnlS  wiSTy'Dr   Up"o  be  i  T«y  »iuabla  food-fleh,  and  would  aauo.  . 

lir^-ouWI^kr«or»Sto.    U"Bob  with     T^      mark«l     diuntio      proportiea,     and  "*■" ''"'^I'"^  ^  ^°*  ?°^''^' *';,T^*^'■^• 
i'rla  "  would  be  »>  kind  .a  to  eorrupond  that    It    modiBe.     the     hronrhial    aeetation    in  baTogteat  objeotiona  to  the  fiah,  whiohthay  aay  Ii 


lynamo   for    Xleotro  -  PtatluK-  —   hai  linoe  experimented  with  a  derivatiTe  of  tar- 

entDomtroiuoorreepondentalntarmmelt    pine— nameW,  terpiaol,  which  i«  obtained  by  ro-  „              ■„•     ^                      ^  j  _.,i  .t    t,_i,ji_. 

atoranamauui  to  uHaaiwUeleeblc    Acting  od  the  forier  with  .ulphorio  aoid.      Tor-  =""'„,Z?'(,^™"  .S-^^^S^  I^hS^'S^ 

(Tins  an  odour  of  jaaniiDe,  and  being  but  little  >"* 

„, ,,„ ^__,    .jlnbla  in  water.      Dr.    Doiardin-Beanmeli  pre-  ": 

lag  aftn,  end  (jre  me  InsttUEtlana  for    leribea    it  in  the  form  of  piUi  a*  foUowa :— Tei-  ^^' 


pinol,  benzoale  of   aoda,  ot  each                  _  ^ 

tba  Earth  t,  Oondnotor  1— A.  It  la    powderad  eogir  q  .. ;  to  be  divided  into  ten  pilli,  hewZ-i 

■a  of  theftillowlsgqii«boainin»bainla-    of    whioh    a.    many  a.   t«n  oan  be  adminiatered  """i'^^ 

Binj'  of  o.  who  haTa  butan  eltmenta'7    dailj.      Tetpinol  ia  ellmioated    almoat  exclanvely  JJJ    h« 

rtauaaaaacoodauthplatafor  tbecom'    ''^?_  ™°'"_™..  J"""  i,_, 


•  baUaiy  whoae   t , 

MTlh  I  -I  ibooU  aaT  BO  1  but  aoooidhig    i 
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By  Db,  Boyston  Pioott,  F.R.S,,  M.A. 


T^ 


folio  wi 


T  resolntion  of  the  Cotuudl 


jzpedieut  to  proceed  -without 
delfty  witbtlieeBtabluhaieiit,  mUkeSoathem 
.HamqAere,  of  a  telescope  not  inferior  in 
power  to  ft  Stt.  reflector;  and  the  President 
of  the  Britiih  AseociatioD,  with  the  aBsiet- 


\kj,  J.  C.  Adams,  Esq.,  the  Astronomer 
BotkI,  J.  Natmyth,  Esq.,  W.  Lassell,  Esq., 
KiD.  Brewster,  and  K  J,  Cooper,  Esq.  be 
nqneited  to  take  such  steps  as  they  shall 
deem  most  desimble  to  carry  out  the  pre- 
oadin^  nBolntion."  (This  was  read  at  the 
OonnoU  of  the  Boy^  Society,  Not.  22, 
1802.]  The  name  of  John  FhiUips  was  snb- 
nquently  added,  as  also  Sir  John  Hersoh^, 
Sir  John  Lnbbock,  and  the  Dean  of  Ely. 

Under  these  circumstances  arose  a  rolu- 
BdnQiu  and,  as  it  were,  an  all-roand  cor- 
nqiondenoe.  ll£r.  Grubb,  of  Dublin,  was 
hivnsted  with  the  execution  of  a  Gassegrain 
telMOC^  of  32ft.  focal  length  and  4ft 
diamBtsr  of  mirror.  It  arrived  safely  about 
Jan.,  1869.  Mr.  Bobert  Ellery  acknow- 
tuStnA.  the  safe  receipt  of  all  the  apparatus, 
md  inmdentally  remarks :  "The  tptcala  are 
itiU  in  thin  coats  of  varnish,  and  theit  sor- 
faoM  apjwar  in  good  order."  It  appears 
tha  Tarnish  was  made  of  »hell-lac  The 
letter  waa  dated  Jan.  4,  1869.  On  Aag. 
13,  1869,  he  further  states: 

"  I  am  not  satisfied  with  the  performance 
of  thia  great  instrument,  and  I  do  not  think 
tbs  mimn  are  at  all  perfect  in  fisure ;  J 
^venotyet  seen  anything  like  good  defini- 
tion of  aplanet  with  the  lowest  power  (220). 
Of  eomse,  we  get  plenty  of  light,  OTsn  with 
the  nebnln,  but  no  d^nilion  with  bright 
oinects." 

To  this  damnatory  opinion  tlie  Astronomer 
Boyal  tor  Ireland,  who  had  designed  and 
nlcolated  all  the  detaUs,  laborioudy  replies 
to  a  member  of  the  Council ; 

"like  you,  I  am  much  surprised  ...  It  is 
fortnnate  Mr.  Qrubb  put  it  in  his  oon&ast 
flut  the  teleeoope  should  be  tried  by  the 
oontmittee  before  be  sent  it  from  Dublin . . . 
It  folly  divided  }*  Andromedn. 

"Ur.  Gmbb's  command  of  figore  is  so 
gn*t,  that  I  am  certaix  there  may  be  other 
OWUM  for  this  than  any  fault  of  the  maker, 
or  ri  the  committee  who  passed  it." 

Kr.  Le  Senr,  who  was  in  charge  of  the 
Miewope  "out,"  says  that  the  specula,  by 
Ute  advice  of  Mr.  I«ssell,  were  coated  over 
with  shellac  vamisb. 

The  large  speculum  was  originally 
attached  to  the  tube  in  its  Tarnished  condi- 
tion ;  on  the  first  favourable  occasion  it 
was  taken  down  and  unvam'uhed — a  process 
which  proved  more  troublesome  than  had 
heen  antioipated.  The  lac  was  very  refrao- 
tory,  and  the  difficulty  of  removal  exagger- 
Med  by  the  extreme  heat  then  prevalent. 
After  a  process  of  solution  in  alcohol, 
"mopping  ap"  {lie)  and  washing  with  water 


frequently  repeated,  a  large  number  of 
outrkinga  caused  originally  by  the  vaniisb 
bnuh  were  apparent,  and  the  whole  sur- 
taea  had  a  mealy  appearance  (!)° 

Id   sute  of  all  these    contrtttmpi,  it  is 
written  by  a  principal  observer,  "  I  never 


onoe  obtained  with  it  what  I  should  call 
moderaUiy  good  d^niiion.  I  tried  it  on 
Satom  many  times,  but  could  not  get  any 
detail  whatever.  The  larger  division  o>  the 
ring  was  visible,  but  was  never  distinct. 
The  mirror  at  first  had  a  mealy  yellow  ap- 
pearance after  the  lac  had  been  removed, 
which  was  thought  to  be  due  to  a  little 
residual  vamish. 

Why|,  then,  did  this  great  telescope  at 
first  fail  in  Australia,  to  realise  the  sanguine 
expectations  of  the  committee  P  The  maker, 
and  the  conunittee's  deputation  to  Dublin, 
were  both  satisfied.  Hear  Hr.  Howard 
Orubb :  "  I  cannot  understand  Mr.  Le  Seui 
that  the  method  employed  .  .  .  could  not  be 
supposed  to  have  any  deleterious  effects  on 
the  polish,  after  stating  that  it  was  im- 
practicable to  remove  entirely  the  shellac 
coating,  the  surface  being  sticky  in  parts, 
and  afterwards  the  speculum  tarnished 
quickly.  The  prooesswasradicallybad,  and 
tne  speculum  was  left  in  an  unclean  state. 
.  .  .  After  monthe  of  use  at  Dublia,  the 
speculum  exhibited  no  tarnish.  ,  .  There  is 
abundant  evidence  to  show  that  speculum 
(A)  has  become  unfitted  for  present  use, 
solely  from  injudicious  treatment  at  Hel- 
bourae."     Then   the  committee   selected   to 

Eroceed  to  Dublin,  after  due  inspection  ol 
[r.  Howard  Qmbb's  work,  deolaiedit  to  be 
amasterpieoe  of  engineering,  and  they  were 
strongly  impressed  oy  the  great  convenienos 
to  the  obeerver  of  the  arrangements  of  the 
hour  and  polar  distance  cdroles.  Now  for  the 
optical  power  :  The  telescope  was  tested 
with  powers  of  220,  350,  and  4S0  (all  nega- 
tives. The  committee  (assembled  at  Dublin] 
fonnd  that  the  light  even  of  large  stars  was 
collected  into  small,  hard,  and  perfectly  cir- 
cular discs  free  from  rays,  and  though  some 
diffiiaed  light"  surrounded  them,  it  was 
exacUy  concentric  with  the  oenb^  discs. 
The  fith  and  6th  stars  of  the  Trapezium  of 
Orion  were  not  only  plainly  seen,  but  were 
very  bright ;  £  Orionis  was  well  shown,  and 
the  compuiioQ  of  7  Andromede  was  clearly 
divided  with  the  powers  of  3o0  and  450,  and 
the  different  tints  of  the  components  weie 
evident.  TTcanus  was  well  seen,  but  was 
surrounded  with  such  a  multitude  of  very 
minute  stars  that  without  acceu  to  the 
tables  of  bis  satellites  it  was  impossible  to 
know  whether  any  of  them  were  seen.t 
{To  be  cotainued.) 


pistes.  Four  jean  after  that  Hr.  C.  Bsonett 
disooveied  that  by  keeping  the  gelatine  coatua- 
ing  the  silver  salts  liqoeSed  at  a  low  temperature 
for  nvenil  dajs  an  extraordinary  lensitiveness 
to  light  was  produced,  and,  as  he  gave  the  dis- 
corary  to  the  world,  prOfiress  in  dry-plate  work 
has  been  remttrkable.  We  are  not,  however,  just 
now  interested  in  a  histary  of  the  modem  pro- 
gfreaa  of  photography  ;  but  the  student  will  not 
fail  to  linger  at  the  case  containing  the  exhibits 
of  the  Photographic  Society  of  Great  Britain, 
for  there  are  to  be  seen  old  picturei,  the  results 
produced  by  the  earlier  proceBsei,  old  apparatas, 
and  othei  ohjectr  which  iUustiate  the  pro- 
greas  mode'  m  the  srL  Amongst  these 
IS     the     view     of     Kew,      taken    by    Nie£- 

iihore  Niipce  in  I82T,  and  the  original 
etter  sent  by  him  to  the  Boyal  Society  in 
the  same  year.  Here,  also,  are  Tallxitjpes  of 
1844,  instantaneous  riews  obtained  troia  183S- 
1865  h;  V.  Blanchard  with  wet  collodion ; 
carbon  prints  twenty  years  old  by  J.  W,  Swan : 
Dr.  Maddox's  gelatmo-bromide  negatives  of 
1371,  and  Col.  Stnurt  Wortley's  early  pro- 
ductions with  uranium  plates.  The  case  also 
contains  some  of  the  earlier  productions  and 
apparatus  of  Woodbury,  one  of  the  pioneSrs  of 
the  printing  processes  which  have  played  so 
important  a  part  in  the  illustration  of  modem 
books.  The  collection  of  photographs  exhibited 
at  the  difCerent  stands,  whether  shown  to  illus- 
trate the  merits  of  a  process  or  the  ad- 
vantages of  Using  this  or  that  piece'  of 
appaiBtuB  or  special  preparation,  wSl  be 
inspected  with  pleasure  by  both  the  amatem  and 
the  professional  for,  as  ire  need  scarcely  say, 
they  are  almost  all  first  rate,  and  s  jory  of 
experts  would  be  required  to  point  out  in  what 
particolor  the  products  of  any  one  proctas  ore 
superior  to  those  of  others.  Appanttns  isf  shown 
in  considerable  variety,  but  there  is  little  that  is 
so  novel  as  to  call  for  special  comment,  Ihongh 
many  ingenious  appltanoes  deserve  the  attention 
of  photographers,  both  profesaionale  and 
amateurs— the  latter  being  a  large  and  rapidly- 
increasing  class,  some  of  them  quite  capable  of 
holding  a  position  in  the  front  ranks  of  the 
exponents  of  photographic  art.  Taking  the 
stands  in  their  numerical  order,  ws  will  point 
out  some  of  the  eihibita  which  appear  to  be 
specially  worth  notice,  though  we  cannot  pre- 
tend to  exhaust  even  the  comparatively  small 
Group  XXIX.  Mr.  Wamerke,  of  Champion- 
bill,  S.E.,  shows  the  productions  of  sundry  pro- 
ceessB  based  on  newly-discovered  properties  of 
^latineemulsioDS.andhis  negatives  on  gelatine 
tissues  leave  little  to  be  desired,  except  it  is  soma 
special  paper  or  other  substance  which  will 
enable  us  to  dispense  with  gloss,  in  which 
direction,  as  will  be  assn  from  on  article  else* 
where,  he  has  bean  making  progress.     Morgan 


THS IKTESHATIOVAL  nTTSlTTIONa 
EXHIBITIOV.-ZUL 

Pbotogmpliy. 

THEEE  is  probably  no  group  in  the  wholi 
International  Exhibition  which  shows  sc 
much  progress  in  the  last  twenty-five  years  as 
that  devoted  to  phot(«rBphy — always  excepting 
electricity,  which  for  special  reasons  has  latt«vly 
shown  extraordinary  development.  In  photo- 
graphy the  improvements  and  advances  of  the 
Ust  quartet  of  a  century  have  been  great  and 
varied  ;  but  they  rei^sssot  the  steady  growth  ol 
on  art  which  has  penistentiy  progressed  since  its 
discovery,  rather  than  the  leapsand  bounds  which 
electricity  has  recently  made.  Twenty- fivo  years 
ago  the  wet-plate  process  was  the  only  on* 
known  to  those  outside  the  circle  ot  inventors 
and  researohen ;  nowadays  dry  plate*  are  every- 
thing, eipeciallv  to  the  amateur,  and  processes 
have  multiplied  almost  with  the  years  smce  Dr. 
Maddox,  in  1871,  published  an  account  of  his 
method  of  snspendmg  or  emulsifying  silver 
bromide  in  gelatine,  and  applying  the  prepara- 
tion to  the  glass  plate  instead  of  ooLlodion.  That 
process,  strange  to  say,  remained  for  about  two 

S>an  in  a  dormant  state,  when,  in  1873,  Mr. 
urgeas  sold  gelatins  emulsion,  and  in  the  fol- 
lowing year  Mr.  Kennett  published  his  method 
of  obtaining  the  same  result,  and  issued   dry 


Ielatino-bromide  process  tor  enlargements,  as 
HcribedatsomsleligtbinNo.876,p.  417.  "- 
A,  A.  Common,  of  Ealing,  W.,  exhibits  a  • 


}f  this  dlSuad  U(litwaiBDbHiBBitl7 

t  Oa  the  IBth  hb.,  ISSS,  th*  eoomlttaa  SMmblsd  bi 
Dabllnhad  ths  tar^aUf  ot  Jti.  ImmU's  !«(*••■<•  <• 
tba  nommulna  of  Unans  wltb  speealEm  (AI 
TUT  qnonlan  a" '-  —  — ' *■'-   '-*-' 


of  astronomical  photographs,  including  the  cele- 
brated one  of  the  great  nebula  in  Orion,  which  is 
shown  enlarged  timie  times,  and  also  seven  times, 
from  the  original  taken  with  his  neat  3ft,  silver- 
co-glass  refiector  and  37  minutes  exposare.  He 
shows  also  a  collection  of  untouched  negatives  ot 
various  oelettisl  objects,  and  a  fine  photo  of  the 
moon  enlarged  nine  times.  The  smaller  photo- 
graph of  the  Orion  nebula  is  a  very  fine  pio- 
ductioD,  and  is  decidedly  superior  to  that  ob- 
tained by  the  late  Prof.  H.  Draper.  The  latter, 
however,  had  to  allow  an  exposure  of  over  IO6 
minutes,  and  the  large  stars  were  oonsequently 
much  over-eiposed.  ilr.  Common,  too,  has  a 
larKer  instmment,  and  an  aperture  which  will 
make  itaelt  felt.  No  finer  collection  ot  astro- 
photograi^s  is  to  be  seen,  thDai;h  MM.  Henry, 
ol  Paris,  will,  no  doubt,  soon  make  a  ccnsidHiaU« 
advance  in  this  branch  of  the  art.  Ur.  A.  L. 
Henderson,  of  King  William-street,  E.C.,  ex- 
hibits fine  specimens  of  ceramic  enamels,  and  his 
machine  for  coating  plates  with  emulsion.  That 
is  not  shown  comfdete,  owing  tu  want  ot  space, 
but  sufficient  is  there  to  give  a  good  idea  of  its 
oonstnictioa  and  method  of  wooing :  and  Mr. 
nenderson  also  exhibits  bis  emulsion  filter, 
wssher,  &c.,  which  will  enable  those  interested 
te  compare  his  devices  with  other  exhibits  having 
similar  objects.  Mr.  W.Middlemiis,  of  Thornton- 
road,  Bradford,  has  several  ingenious  devices  in 
the  shape  of  light  portable  folding  cameras, 
having  long  focus,  reversing  back,  double  swio,^ 
bank,  and  ali.  x«b(bs«»  TEai^mssSa  -,\st&  "mi.  Si^a 
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conoection  it  may  be  ai  w«ll  to  my  that  there  ii 
no  Uck  of  appatatua,  and  that  it  i*  impouibla 
without  diagrumi  to  explaio  tha  difleTencaa 
between  the  vatioui  ezbihiti.  It  must  be 
(ufficii:nt  to  state  that  mch  well-known  maken 
M  U.  lliire,  Calthorpe-Btreet,  W.O.  ;  Houch  and 
Co.,  ot  the  Stnod ;  Swift  and  Son,  Totlaobam- 
couTt  road,  W.  ;  F.  W.  Halt,  EiDgBlaod- 
BTeeii.  £  ,  and  tome  othera,  ehow  a  rariad  ool- 
Uoliou  ol  oameiBL  Mr.  Cellini,  Coohi>n»«trMt, 
N.W,,  Hmonget  hii  photogtaphic  apparatm,  ez- 
hibitaadark  tent  which  oomdeto  weight onl; 
ISlb.  Sandi  and  Uuntor,  ot  Gianboum-street, 
W.ilieeidescaineraBaiiddiutterB,  exhibit  a  photo- 
gUjihic  gon  lot  taking  "  enap  ahotn  "  at  moving 
qbje(ita  (sob  p.  129,  VoL  XL,),  and  a  "beginners 
nt''  oi  appuratua  neatij  airangvd  in  a  box, 
vith   a   Mt   ol   vriotiag    appliimces   ■imilarl]- 

Klked.  Uc.  W.  Onin,  of  Laurel  Cottage*, 
tleniuun,  eihihits  a  lim^le  dro^  ehutter, 
-whitdi  leema  capable  ot  withitandma;  much 
rpnsh  tmtment.  Tbe  m«del  exhibited  it 
made  of  mahogany,  with  the  "  drop "  of 
ebonite,  a  pin  wilh  chain  attachment  being  pro- 
Tided  to  hold  the  abutter  up  when  focuMing.  XI 
KTcaterlpeed  i«  required  than  can  be  ohtoined 
with  the  aimpls  "  drop,"  an  elaitie  band  can  be 
t/uaij  fitted  to  pnll  the  ehuttei  dawn.  Ur. 
Uonaell,  of  Leeaon  Fork,  Dublin,  ezhihite  a  oii- 
onlar  drop  shatter  of  quadrantal  shape,  with  a 
^de  to  regulate  the  amount  of  opening ;  and 
Uaur*.  Rejnoldi  and  Branson,  of  Xeeda,  show 
a  flup  thutter  with  a  little  ooHnterpoise  weight 
H  that  a  slow,  medium,  or  rapid  movement  can 
bo  obtained  at  pleasure.  The  London  Btereo- 
Hopic  Company,  Cheapiide,  have  a  fine  exhibit 
ot  photographs,  many  of  tbem  taken  by  ama- 
teurs, and  they  alto  display  their  apparatus 
■pecially  adapted  for  amateurs.  Messrs.  Ureen 
and  Fuidge,  of  Strattord-on-Aion,  exhibit  their 
uteat  Bctinometer,  which  it  in  the  shape  and 
^ut  the  siie  of  a  watdi,  with  teren  gradations 
of  tint.  The  paper  to  be  tested  is  placed  in  the 
'  iutrumant,  as^  ia  acted  upon  ^  through  » 
pettorated  space  in  the  dial.  The  tint  proauoed 
■a  any  obterred  time  is  thus  readily  compared 
vitb  the  seven  permanent  tints  on  the  dial,  and 
tt«  exposure  oecessary  for  the  given  quality  of 
paper  and  the  character  of  the  U^bt  is  recorded 
in  a  note-hook.  The  brightest  bght  will  only 
print  the  seven  tints  in  one  minute,  and  a  light 
priatiog  len  than  one  tint  in  the  same  time  it 
too  weak  for  photographic  work ;  to  that  the 
■eale  of  seven  comparison  tints  it  capable  ot 
'meeting  all  requirementt.  The  actinomotar  is 
jrarided  with  a  dark  box,  in  which  discs  of 
Muitive  paper  can  be  kept  ready  for  use.  Mr. 
T.  Famell  exhibits  an  adjnttable  initantaneous 
Gutter  attached  to  a  camera,  having  the  multi- 
plex back,  which  we  illustrated  in  No.  961,  and 
IS  presumably,  therefore,  shown  by  Ueasrs.  H. 
and  E.  J.  Dale,  cf  Ludgate-hiU,  B.C.  Mr.  B.  J. 
Bayce,  ot  Idverpool,  exhibite  a  number  of  spe^- 
ment  made  by  the  collodio-bromide  process,  m 
the  perfecting  ot  which  he  played  so  prominent  a 
part.  Mr.  Samuel*,  ot  Hadley,  Bamet,  ehowt 
hia  improvements  in  cameras,  b^  means  ot 
which  doable  swing  bocks  and  sliding  front* 
aro  dispensed  with.  Tbeae  conaiat  of  a  taper 
bellows  camera,  with  the  Isna-front  auppoiiod 
by  an  adjustable  ataging  ot  biats.  There  ii 
no  basebrard,  and  the  tapered  bellowt  enablai 
BUT  practical  position  to  be  obtained.  Woodbury, 
Treadaway,  and  Co.,  of  Qreat  SaSron- hill,  E.G., 
exhibit  the  'Woodbury  itannotype  process,  which 
we  described  on  p.  5U,  No.  880.  It  consists  in 
pressing  a  sheet  of  tinfoil  into  intimate  contact 
with  a  gelatine  prioting  surface,  prepued  by 
the  well-Snown  process,  and  using  the  tin  face 
as  the  recipient  of  ink.  Presses  and  plates  ore 
exhibited.  Close  by,  the  Woodbui?  Permanen' 
Photographic  Printing  Company,  of  Ealing,  W,. 
exhibit  the  original  Woodbury-type  and  carbon 
printing  processet,  with  specimens  ot  plates  and 
prcsaes  ;  and  at  tho  adjoining  stand  the  Platino- 
typo  Company  give  practJoaL  demonatrati 
their  process  at  stated  hours,  t^ome  of  the  wOfk 
exhibited  is  very  fine,  and,  as  oor  readers  know, 
the  prucestis  aimplH  sod  rapid,  while  the  pic- 
tu;ie  produced  arrabaolutely  permanent,  for  thay 
are  composed  of  melallic  piatinum,  a  substance 
whi.;u,  so  tar  bb  is  known,  is  perfectly  nnalter- 
ahle.  Tbe  Paget  Prize  Plate  Company  exhibit 
pictures  produced  by  their  gelati no-bromide 
plitua,  including  those  remarkable  views  of 
yncblain  motion,  by  ti.  West  and  Son,  of  Opt' 
pjit,  which  creatid  some  excitement  when  first 
iiora.  Mr.  31.  Aaty.  ot  >'o*caatle.on-Tyne, 
^o   eibibita  t  to  photos  ot  lightning  flautet, 


taken  with  theae  plates,  Mr.  J.  W.  Swan, 
Bromley,  Kent,  euibits  specimens  ot  carbon 
printing,  or  autotype,  with  models  and  eiamplas  ; 
illustrations  ot  photo-meuotint,  "  also  known  at 
Woodbory-type,"  photogravure,  photo  block- 
printing,  the  collodio-citro-chloride  process,  and 
SlatiBo-broieide  procesa.  Hrj  Arnold  Kpiller, 
nonbory,  N.,  shows  the  products  of  sundry 
experiment!  with  galatino-chlorlda  of  tilver 
'-*-*pBrencieB,  developed  with  hydroxylamin* 
ariout  alkaliet.  At  Mr.  Hart't  ttand,inen- 
tiooed'above,  a  machine  for  using  the  magn*- 
aium  light  is  shown,  accompanied  by  a  portrait 
of  the  Ute  G.  W.  Simpson,  the  first  taken  by  the 
msgnesium  light  at  a  public  incetiog  (li^SO- 
Marion  and C£i..  of  S6b&-Bq,uare,have4  fine  col- 
lectian  ot  apporatua,  btit  'make  a '  specialty  of 
their  "sets  for  amatanrt,"  which  .are  told  at 
pricet  ds  low  at  30t.  for  a  real  working  apparatus: 
Their  miniature  camera  in  metal,  about  the  nte  ot 
ont't  thumb,  which  gives  sharp  little  pi  lAtiTes  Ijin. 
tqnire,  it  more  than  a  curiosity,  for  the  pictuet 
obtained  by  it  can  be  enlarged  tb  cabinet  size  in  a 
few  minutes  by  the  ntt  ot  their  Alpha  paper.  A 
fine  tpecinun  of  Marion's  blue  procesa,  to  useful 
-'  the  rsprodnctioo  of  working  drawings,  it  sure 
attract  attention.  Mr.  Bernstein,  of  Fin- 
borough -road,  B.W.,  exhibits  specimsui  of 
photopeintore,  a  new  method  of  reprodudng  oU 
pMntingi  to  the  original  or  any  size,  which 
should  be  compared  with  the  exhibits  of  what  is 
called  Anglo-French  Phcto-natilre  and  Helio- 
chromy, No.  2,736,  hung  on  the  N.  wall  of  the 
Gist  Cantral  Gallery,  in  a  lint  with  the  motio 
room.  No  name  or  addreas  is  appended  to  this 
exhibit,  though  it  is  statad  that  they  are  photo- 
grapht  coloured  without  touching-up.  There 
ore  many  other  pictures  in  the  photogi«phio 
group  which  deserve  high  praise,  notably  tnoie 
exhibited  bv  Mr.  J.  P.  MayaU,  Park-Une 
Stndio,  W.,  including  the  enlargements  from  hi* 
series  of  "  artists'  at  home  "  ;  but  we  have  not 
space  to  do  more  than  mention  the  fact,  although 
we  Bust  direeS  attention  to  Mr.  Poilee's  exhibit, 
which  he  itioUa,  bf  k-tetiei  ot  nam^e*,'  what 
terms  the  "  eontinuating  "  action  ol  li^bt 
carbon  printi,  proving  that  tbe  action  -*  '' 
pendent  upon  moisture 
acoeler&ted  by  heat. 


adjnitsibla  to  (UfCerant  latitude*  from  0  to  TO*. 

Tha  deeliuatiatbdnte  i*  4lia.  diaiMter  ewUti 

braot,  wRh  vernier  reading  to  3  minnteiot 

1,   adjustable    hour    circle     Sjin.    diamato, 

divided  on  brats,  with  two  seta  of  division*  utd 

miert  reading  to  30  Booond*  of  tima.   Tuigtct 

raw  motion  in  right  ktcansion  and  slow  rootian 

deolination  ;  levels  and  all  neecinary  measi  cf 

adjustment;  brass  clasps  for  holding  teletcopt 

and   tttong  oak   teipod   stand  ■  widi  itretohsc. 

The  equatorial  monnting,  packed  in  pine  oue 

complete,  at  shown,  is  told  tor  £1''  '"' 


the  tissue,   and   U 


WBAt'B    SEW  imiVERSAL  EttVA- 

TOBIAL  KOUHTIHO. 
TLTE.  W.   WHAT,   ot   North-hill,   Highgat«, 
mX    whose  name  is  familiar  to  all  readers  as 
that  of  one  of  our  moat  reliable  and  intelligent 


r  £18  ID*. 


ASIBOVOXICAL  MOTES   TOS 
'  AUQUST,   1885. 


0    6    3'27  , 
0    S  3S'I3  , 

0    i  GS'<i5  , 


At  OfMowiek  HttBB  Ne«ik 


Declina- 
North. 


h.  la.  *. 
B  4T 
9  S  !1 
9  25  33 
9  4«  II 
10  I'"« 
10  H  " 
10  39  21 


B  11    1-H 

9  ou-n 

9  2l)2T-« 

9  4010'M 

9  69  63-n 

10  igu-Tt 

10  39  18-51 


The  method  of  finding  the  Sidareal  lima  d 
Local  Mean  Nocm  at  any  other  Station  wiQ.ti 
fennd  on  p.  3t6  of  Vol.  XL. 

Tbe  sign*  ot  renewed  great  Solar  Adirily, 
which  beoams  M  notable  a  month  or  two  apt- 
bava  by  no  meant  tnbiided,  and  the  itodnt 
ttnold  km  no  opportunity  of   oxamaoing  tk» 

Th«  Xoon 
Entert  her  List  Quarter  at   9h.  !SS-3m.  In  Oh 


31 


Zl-0 


The  Moon  will  be  in  oonjunction  with  Sttni 
at  3  p.m.  on  tha  Tth ;  and  with  Mart  an  bnar 
later  ;  with  Jupiter  at  Z  t.m.  on  tha  12th  ;  with 
Mercury  afterwardt  at  9  a.m.  ;  and  with  Vewi 
at?(oon— allon  thetama  day. 


I  Evening  Star  daring  tbe  entira  montli, 

attaining  hit  greatest  elongation  eatt  of  the  8v 
(27°  21)  at  3  a.m.  on  the  6th.  Abontthiltiw 
he  may  be  seen  after  sunset  over  the  W.  by  5. 
part  of  the  horizon.  Hia  angular  dianetatiB* 
oreases  from  7'  on  August  lit  to  10-ff'  bytta 
31st,  and  by  tbe  middle  of  tbe  mouth  hiscTM- 
centio  figure  ia  very  apparent  in  the  taleicope. 


makers  of  optical  instruments,  ia  just  introdu- 
cing a  remarkably  cheap  and  bandy  univenal 
equatorial  mounting,  which  we  illustrate.  It  is 
arT«ngo4fotUleeoope«ttom  3  to  31in.  apattnre, 
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Eight 

Ascension. 

Declination 
North. 

South*. 

h.    m. 

1 

10     311 

1  49-8  pm 

6 

10    49-3 

13-1 

1  lS-3    „ 

11 

1  U      2-8 

IS  7 

I  421    „ 

la 

.')1'8 

1  30-1    „ 

21 

11     11-2 

41  U 

1  LL-1    .. 

64 

31 

10     i9-i 

2 

5.Vfi 

0  lO-O    H 

Hence  it  will  be  seen  that  Mercntj  ia—il" 
a  somewhat  pendulum-Uke  path  in  Lm,  iW*| 
from  apointtothe  south  eutt  ot  piafWM^ 


SNQUSH  MHOHAiao  AHS  WOBLD  OV  BOIXNOI:  Ho.  l.Otl; 


sau  approaoh  to)  Fixed  Stara  br  the  Xoob. 

Nuns  of 
8tu. 

's 

Di«ppe«r- 

K-jfiiii| 

1                x.      > 

A.C.  1526. 
A.C.  8287. 

A.C.  ms. 

Sagittarii 

!«i 

h.m. 

3  32  «.m. 
Il39p.m 
12    8    „ 

12-:i5    ., 
5    9  a.m. 
tS  ii  p.m 

Bright  [  160       12'9 
Dark    l  1S7    ,  163 
Dutk    !     S4     :  116 
>arl[       123       167 
Bright     114       151 
N' .N.W.I  19U       Ilia 

h.m.        !                I.I. 

3,>as.m,  Dark  i  2H  174 
12  35  p.m.'  Bright  ;  238  '  272 
tl  15  a.m.,  Bright  i  291  .  328 
•1  H:*  „  \  Bright  ]  256  2111 
in    9    „       Dnrlc    |  286       325 

i        1 

*  star  Bettioi;. 


X  Stan  have  Bet. 


ID.  lie  will  be  tn-ico  io  conjuDction 
ipiter  (luring  the  month  ;  firat  at  9  p.m, 
Ith,  and  again  at  1 1  a.m.  on  the  27th.  He 
ther  be  in  conjunction  witk  Vacua  at  a 
thsSCh. 

iTenin^  Star  too,  and  mav  be  caasht  after 
glittenna:  ftbove  the  horizon  to  the  north 
.  mt  the  beginning  of  August,  and  to  the 
f  it  toirards  the  end  of  the  month.     In 


Bight 

h 

m 

If) 

23-1 

in 

16-Q 

S-6 

11 

30'8 

n2-n 

12 

U-8 

12 

36'7 

path  indicated  by  the  above  ephemeria 
ncea  at  a  point  north-welt  of  p  Leonia, 
I  through  the  remaining  more  eaaterly 
that  conatellation,  and  terminatealiotveen 
'"  to  the  aouth  of  y  Virginia.  Venus  will 
oninnction  with  J  upiter  at  7  a.m.  on  the 
ritL  Mercury  (as  stated  above)  at  S  p.m. 
8th  ;  and  with  Uianua  at  2  p.m.  on  thct 

Tho  Night  Sky 

the  pnrpoaei  of  the  obeerver,  a  perfect 

Jnyltar,      flatnra,     Vimana,    tuid 
Naptnne 

Ulio  placed  as  to  he  inoceiaible  for  obaer- 
with  the  telescope. 

thootist!  BtAfa. 

benightitrom  the  9th  to  thellthindu- 

Btch  should  be  kept  for  that  moat  familiar 
howen  o(  Shooting  Stars — the  "Torches  " 
«dx»l  Thessaly,  the  "  fit.  I^wrence's 
"  of  the  old  Irish  Catholioa,  and  the 
b  tr»Tolling  ia  the  orbit  of  Comet  II. 
of  the  modem  meteoric  aetronomer. 
August  Heteois  are  notable  for  the  trails 
jave  is  the  tkj. 

.wl«h   HsaiL    Tine    of    Southtnr    of 
In*  of   the  Principal  Vised  StMi 
•  >n«ht  of  Ansoat  lit,  1886. 


nchi 8  47     UJGp.n 

onia       9  11  2U'U3    „ 

9  60  2U47    „ 

1»  10  17  2695     „ 

11     2  22-e*     „ 

rioomi II  28  48'65  ,, 

d II  64  34-77  „ 

m  12  32  4S'89  „ 

irii         13  42  2820  „ 

method  of  flnding  the  OnanH^ 
Dt  Snuthing  of    uther   of   tb* 
ire  lift  for  taj  otitar  irf^ 

Ikt  of  dotoviaiBa  £> 
nrit  at  n«_atiur  a&tln^ 


CnSWORTH'S  PAHOSAKIC  TRIPOD. 

N  ingenioua  method  of  mounting  a  camera 
on  a  tripod  has  been  recently  brought  out 
by  Kir.  C.  Cusworth,  of  Ellin gloc-street,  N., 
who  will  shartly  exhibit  it  on  hia  stand  at  the 
Inventions.  Tourista  and  thoM  amateur  photo- 
graphers who  desire  to  obtain  panoramic  viewa 
and  quick  ehota  at  moving  objects  will  readily 
appreciate  the  advantage  of  an  arrangement 
which  enables  them  to  direct  the  Itni  in  any 
direction  without  ahitting  the  legs  of  the  tripod. 
Mr.  Cuaworth'a  improved  tripod  coniista  o(  a 
woodan  triangle,  of  any  usual  pattern,  carrying  a 
slightly  loiaed  diac,  to  which  the  camera  ia 
affixed  by  a  tbnmb-acrew.  By  means  of  a  rock 
and  pinion  this  diac  con  be  rotated  in  either 
direction,  lo  as  to  t^ke  in  any  portion  of  the  field  ; 
the  horiion  may,  in  (act,  be  "swept"  without 
disturbing  the  legs  of  the  tripod.  The  arrange- 
ment wiU  be  appreciated  at  all  times,  but  in 
cases  where  it  ia  deaired  to  take  moving  objects 
it  will  be  especially  valuable,  as  a  portion  of  a 
tnm  of  the  millad  head  sorew  will  at  once  bring 
on  object  into  the  fletd  which  has  hod  time  to 
escape  from  the  grasp  of  tho  lens  in  the  interral 
between  tocasdng  and  ineerting  the  dark  slide. 
In  many  cases,  too,  it  is  not  always  possible  to 
find  a  variety  of  sailable  resting-places  tor  th« 
tripod  legs :  with  Mr.  Cusworth  s  arrangement, 


As  the  screw  which  attaches  the  cameca  to  the 
tripod  is  carried  with  the  fonner.  there  is  no  risk 
of  leaving  it  behind  and  finding  it  missing  whes 
it  is  most  required. 


L1THIH0U6  PAIBI. 
A  S  esmal  proMSte*  lor  the  maonfaatore  ol 
^^  InminoDS  paint  have  been  patented  withic 
reoellt  vean,  both  in  this  oountiy  and  Ametiea,  the 
(oUowtag  partioQiuf  may  be  ossfnl  to  those  whc 
an  looDDg  for  something  better  than  the  prepara' 

tionsnowin  the  market.    A  t*" — ■■ '— '- 

tnre,  or  luminon*  paint,  i*  an  M 


luminooa  paint,  the  body  ot  whieh  Is  e  phoaphotea. 
oeot  oomponnd,  or  i*  oompoied  in  put  of  aneh  i 
oompound,  and  the  vehials  of  whiah  Ii  such  as  ii 
naed  as  the  vehicle  In  ordinary  paint  oomponndi— 

viz.,  one  which  becomes  dry  b] 

datlon.  The  object  ot  article  to 


In  the  darkest  place,  and,  more  or  less,  cspabte  of  im. 
parting  light  to  other  objeola,  M>  aa  to  render  then 
visible  alK>.  The  phosphorescent  snbatanoa  fonnj 
most  suitable  for  the  pnrpose  ia  a  compound  ob- 
tained by  simply  heating  together  a  mixture  ol 
lime  and  sulphnr,  or  carbonate  of  lime  and 
sulphur,  01  some  of  the  various  substaueei 
containing  in  tliamselvM  both  line  and  enl- 
phnr— neh,  tor  example,  as  alabaatar,  gyp- 
sum,   and    the     like  —  with     carbon    or    athei 


:  vapour  oontainiDg 
>d  tor  the  InminoQi 
_  ..  be  one  which  will  dn by  etapomtionoi 
oxidation.  In  order  that  the  paut  may  not  beooou 
soft  or  fluid  by  beat  ot  be  Dahle  to  be  MSily  mbbed 
R  tv  MoUent  or  nae  from  the  article*  tc 
rhloh  fl  hai  bean  VpUpd.  It  may  be  any 
OHolr  VMd  In  oU-palnt- 
|«Ij  VMd  bi  what  ii 

' — "SC^ 


applyii 


mvenient  to  apply  with  a  bmsb,  and  wilb 

uipentine  or  spirit  is  can  be  oddod  with- 
ing  ths  required  Ihiekueis.  Qood  rcaolts 
ever,  be  obtained  with  drying  oili,  spirit 
.  gums,  postal,  aiziw,  and  gelatine 
ot  every  description,  the  choice 
rind  to  meet  the  object  in  view  or 
the  article  in  hand.  The 
iplying  the  paint,  varniih,  or  woah 
ppcnd  rpin  lh»  firciimstsiicea  cf  ffaa 
r  eiampti-,  it  iii'v  I.j  applied  by  a  bru^b, 
naiy  painting,  or  by  dii)piDg  or  ateeping 
le  in  the  point,  vorniab,  or  wash  ;  or  a 
type  may  be  used  to  advantsge,  as  in 
ntiDg  and  ths  like.  Fur  outdoor  work, 
rar  Iha  inrtace  iUutaiiiated  is  eipoerd  to 
Itodea  ol  weather  or  to  injury  from 
tl  ooDtiBgencies,  it  Is  desirable  to  cover  It 
I,  or,  if  the  ortiola  will  admit  of  It,  to 
ver  with  a  flax,  as  in  enamelling,  or  as 
7  pollery,  and  this  may  be  aceom|iliihed 
jjury  to  the  effaet,  even  when  the  flux  or 
ilras  a  red  heat  for  f asion. 
rtoprodnceand  maintain  the  pboiphoies- 
;,  toll  sonabine  it  not  naoasiory,  bat,  on 

a,  is  uudaiiiable.  The  Ulnmination  is 
by  leaving  the  article  or  snttaoe  ez< 
a  short  time  to  ordinary  daylight  or  even 
ight,  which  need  not  be  stnmg  in  order  to 
I  illnmination  oontinna  for  many  hours, 
Dty  hows,  without  the  naeeiBity  of  le- 
ase, of  Boflato,  K.T.,  obtained  a  patent 
vement  in  phosphoieeoent  sabitance  dated 
""  '     ' —      The  pstentee  says:   This 


ated  or  brought  ii 
it  it  will  ercit  rays  of  light  ot  beoome 
in  the  dark.  It  is  a  well-known  tact  that 
odiet  and  oaopcsitions  ot  matter,  mote 
oompoaitiona  contaiDlcg  sulphur  in  eom- 
wilh  earthy  salts,  possess  the  property  of 
rays  of  light  in  the  dark  after  luiving  been 
to  sunlight.  All  of  these  bodies  and 
ona  of  matter  are,  however,  not  well' 
For  piaOUool  pnrposea,  becanse  the  light 
y  tham  is  either  too  feeble  to  ha  of  on^ 
le  ntility,  or  beoanae  the  laminons  oondi- 
ot  of  loffident  duration,  or  because  the 
■  are  deoompoaed  by  exposure  to  the 
Among  the  materials  which  have 
with     ths     best     results    for 


(   these   I  ,  

pedally  oyster  shelli.  I  have  found  by 
experiments  that  only  the  inuer  iDrface  of 
Us  u  of  considarBble  value  in  (he  prodac- 
iminons  composltiona,  while  the  body  of 
I,  although  aubatantially  ot  the  aamo 
oompotitiOD,  does  not,  to  aoy  ap- 
extent,  aid  in  produciug  the  de> 
lit.  It  toUowa  from  this  observation  that 
eat  shells,  which  oontaiu  the  largest  s>ii- 
ompared  with  their  oubie  contents,  will  be 
ipted  for  this  purpoea.  I  have  foond 
ik,  which  is  composed  ot  the  abella 
iBcopic  animals,  pDiseiies  the  desiied 
"  e  higheat  degree  ;  and  my  iuvtntion 


d  bismuth  a 


each  chalk,  sulphur,  ai 
altar  tully  set  forth, 
pariag  my  improved  compoaition,  I  tski 
IT  precipitated  chalk,  and  subject  it  to  1)i  j 
t  caloinaticn  In  a  suitable  crucible  over  a 
1  or  chareoal  flto  tor  three  or  (our  hi,iir-, 
boats.  I  then  add  to  tho  calcine*!  cfaulk 
e-third  of  ita  weight  ot  aniphor,  and  b°at 
ure  tor  from  45  to  00  miuotea,  or  there- 
A  small  quantity  ot  bismuth,  m  the  pto- 
t  about  1  per  cent,  or  less  ot  the  mixture, 
together  with  ths  Bulphur.  The  metal  may 
Qoed  in  the  metallic  form  in  the  shapa  iA 
X  In  the  form  ot  a  carbonate,  sulphuiet, 

or  snlphide  or  uiide,  as  moy  be  moit 
it.  The  snbatonoe  piiHluced  in  this  manner 
the  property  ot  emittiug  light  in  the  dark 
huh  degree.  An  eipoaurs  to  light  ot  a 
tdnrtioD,  lometimei  but  for  a  momabt, 
)  the  anbatance  to  become  luminooa  and  to 
I  thia  luminoua  condition,  under  favour* 
umatoncfB,  tor  upworda  o(  twanty-fonr 
Ilia  intensity  of  the  light  emitted  by  rhia 
on  attar  exposure  ia  oonsidtrable,  and 
raater  thou  the  light  produced  by  any  of 
ADces  heretofore  known.  The  lubstanee 
ground  with  oil  and  used  like  ordinary 
'  it  may  be  grouud  with  ouy  suitable 
r  be  mixed  inthemonDerot  water  colont* ; 
f  be  employed  iu  any  other  taitabia  and 
wa  manner  in  which  paints  are  employed. 

B.  Sherwood,  jun.,  of  Buffalo,  N.T.i 
ipatent  tor  a  phoaphoreaeent  ooaiipoaition, 
■fast  fi,   1881.     The   author   soya;  Hy 

Mlatae  to  vi   improvement   in   phot- 
— IfllHBkuta.    IhavetakenadvantiEaot 
-  •vaMrtywUafe.iMab.aW  «».-^>«S«» 
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Undi  nauJni  to  be  dooe  on  tUi  Tsry 
od  ■otartainiiig  lubjeot  of  ths  oolaoilDg 
•MtalUeozidBa,  and  it  li  only  bT  >  weU-coQ- 
cuDtiflo  MiiM  of  expeiinients  thit  ths 
g  Intriouy  of  msDj  of  tbe  rsojipti  of  the 
n  tbi>  anbjaot  On  beiaduoed  to  oertaln 

Jng  ooloDied  ^lum  to  rsumble  ulifloial 
I  glusithich  u  to  nceive  the  colour  (irbiiili 
^sd  Gi;it(U)  onghtto  unite  lbs  qualities 
>uiitj.  loitie,  Biid  budoeu,  togettaei  with 

lei  that  ueiu  danger  of  being  decompoaed 
.  tempentDie.  A  latt  variety  of  leceTpta 
1  given  for  auch  a  glua,  uid  it  appears  tbat 
iiu  ais  aetaally  iu  ale  accotdiug  to  tba 

object  ot  the  nuumtaclared  article.  The 
lat  poueu  the  gnatait  luatie,  and  are  at 
I  lime  eaiily  lusible,  an  anqaettionably 
Thioh  the  oxide  ol  leadenters  very  largely, 
pean  that  many  at  them  aie  little  elae  than 
lead  vittifled  with  a  much  imaller  propor- 
lez  than  i>  tued  even  in  flint  glan,  or  any 
wtiM.     To  tbeia  borax  ii  an  important 

and  often  aneuic  and  other  fluie*  an 
But  it  nntortunatrly  happen!  that  the  lead 
w  at  the  laiiie  lima  the  lolleat,  and  aeratch 
greateat  ease.  Hence  it  ia  tbe  perfection 
ttoSnd  a  compound,  or  manage  any  of  the 
mpouDd*,  in  aueb  a  manner  ae  to  unite 
re  and  hardDaaa  ;  in  the  tonner,  the  natuia] 
«  diamond  exeepted)  may  be  very  nearly 
.  but  not  in  the  latter, 
of  the  oldeat  aitjati  have  hod  the  idea  thai 

glaai  would  be  oblained  by  making  rock 
he  Bilidoua  baais  than  tand,  flint,  or  any 

cd,  for  when  once  diEBolved  in  4fluiof  ao] 
I  haidneseof  rock  cryalal  ie  irrevocably  loel 
it  an  inherent  property  of  thia  particulai 
ny  olhemiie  than  aa  depending  upon  ili 
iggiegation,  which  ol  ooume  ia  deilroyed 
it  may  be  aomewhat  f  urcr  than  the  flues 
than  povdcrtd  gun-flmta,  lince  thcae  (thi 
A  leait,  eeitainlyl  contaia  a  very  miunb 
of  iron,  which  poai^b'yi  thoogh  not  ver 
-,  may  a  bttle  sff.ct  the  very  Hueat  cotonn 
lered  friable  by  being  heated  red  hot  em 
]  in  water  the  aame  way  that  gnn-flinta  are 
1  then  be  giound  in  a  hard  Btune  mortar,  o 
,  and  not  m  any  metaliio  mortar. 
of  tbaae  glaaaea  may  be  here  given  from  th< 
.BotM.  Fontauicu;— 

Uix  20  paita  of  litharge,  12  of  lilex,  4  o 
yt  borax,  and  2  of  white  arap uic,  fiit  thei 
■dble  and  afterwarda  melt,  then  pour  ih 
ito  water,  aeparate  an;  revived  lead  tha 
found,  and  melt  again. 

Mix  20  paria  gf  cernue,  8  of  ailex,  4  0 
eof  potaih,  and  2  of  borax.  When  melted 
}  waE«r.  and  re- melt  in  a  clean  ornoibta. 
arte  of  minium,  8  Ot  rool 
f  nitre,  and  4  ol  carbonate  o 


.    Mix    16 
1  powder  4 


Treat  ae  above,  24  parU  of  borax  8  part 
xyatal,  and  8  parte  ol  carbonate  of  poueb 

Hake  a  qoantily  of  liquor  of  fliiiti  b 
together  3  parte  of  alkali  with  1  of  roc. 
wuch  diaaolva  in  water,  and  laturate  wit 
.trio  acid.  Ednlcorale  and  dry  the  lilei 
redpitalea,  and  whicb  ii  then  in  a  very  fln 
ble  powder.  Then  melt  in  a  OTudble  wit 
light  olvery  fine  cernue,  and  poor  the  glai 
wr.  Then  break  it  down  and  melt  it  wit 
Ifth  ita  weight  ot  boTBx,and  poor  into  wat> 
«.      Laitlv.  melt  thia  latter  produst  wit 

nth  of  m'-  "'  - 

d  glan  of 


a,  No.  I,  uya  t 


odiug  effect  for'  a  uuiuuni  ui  uuun.  in 
a  are  found  to  ataud  butter  if  thej  are  fln 
ith  any  common  glsu  without  lead,  fc 
'Urpoee  a  little  of  the  glaai.  No.  4,  may  i 
ed  with  tbe  water,  rubbed  over  the  inaide  c 
cible,  alowly  and  thoroushly  dried,  an 
red  hot  befoie  the  mixture  ia  added,  whlc 
e  it  a  Duifuim  glaz:ug.  Silei  requirea  t 
^riect  and  aufliciently  workable  glaai  froi 
'loe  ita  weight  ol  oiids  of  lead ;  aud  a  glai 
lind  with  a  imaller  quantity  of  oxide  ol  lea 
little  other  flux  will  be  very  hard  an 
■■,  and  will  imitate  tba  diamond  whe 
I  aat  more  that  moat  other  oompoaitiana. 
«Dgth  ot  time  required  tor  luiion  of  th 
)  glaaaea  appear*  to  Iw  for  the  hard  glaaat 
ei  at  leait  twenty-lour  honn,  but  tb 
ilxturei  are  thoroughly  complete  in  a  fai 
Id  the  glaii.  No.  4,  tha  lilex  is  drat  direole 
idnoed  to  the  atate  of  the  greatest  pnrit] 
>  moat  Impalpable  powder,  by  previoi 
fiUi  an  esceas  of  alkah*,  and  precipilation  b 
Mol  add.  It  in  aeldom,  however,  that  sue 
I  nioetr  of  preparation  can  be  required,  an 
J  flnaly  powdered  flinti  would  answer  ■ 
'  ann  mia  nnd.     The  procen  ol  poorisg 


he  malted  glaai  into  water  and  mnalting  ii  nied  to 
liz  the  ingndienta  thoroughly,  and  ii  found  by 
xperienoe  to  have  its  nes. 

TniQuolae  Blue  GI«4*. 
The  Sprnhiaat  remarka  that  the  manufacture  of 
line  glaaa  and  glaaa  fluxea  bymeaniol  oxide  ol  cop- 
ier wai  known  to  the  Egyptians  in  the  oldest  timet, 
jid  wu  oonneotad  with  Uie  glaaing  ol  earthenwaif, 
to.  Specimaua  ol  lliia  claiaof  work  are  to  befonnd 
n  numeroiu  iDiueama,  &j.,  the  blue  being,  in  moat 
laaes,  turqnoiie  btua,  and  the  glaze  ia  free  from 
lacks,  moBtl;  in  coaHqaence  of  the  body  to  whioh 
t  waa  applied  being  of  a  suitable  character.  Theae 
[lazea  are  not  trauapaieut,  bnt  slightly  opaque. 
Lmong  the  diaooveriee  of  ancient  lihodian  oeramia 
rare  uare  are  ipecimeni  of  thia  glaze  in  oonjuiut- 
ion  with  ot^er  oolonn. 

It  wonld  seem  that  the  art  of  making  bine  glass 
rith  the  oxide  ol  ooupcr  was  never  totally  lost. 
Uerett,  Neri,  and  Kunckel  give  lecipee  for  biue 
klabaater  alaaies  from  copper  aah.  According  to 
be  analysis  of  Borgtledp,  euch  a  blue  alabaster 
;lai>  would  be  compared  as  lullooa : — 

Silicic  add 82  95 

Alaminaand  oxide  of  iruu I      -27 

Lime  -08 

PoUah    1608 

Oxide  ot  copper , 'EKi 

09-8* 
This  analysit  would  oorreapond  with  the  following 

imelting  oomptiaitiou :  — 

Washed  white  quartz  land 100' 

Double  purified  potaah 29- 

Btack  oxide  of  copper 0  660 

Chemically  i;  gaided,  this  aubatanceia  only  silicatt 
of  potaatium,  which  ia  au per- saturated  with  silicii 
acid,  and  ia  coloured  blue  with  aome  oxj-aitioatt 
ol  copper.  Thia  alabaster  glass  cannot  be  con- 
sidered a  real  glass,  lor  buuing  in  waUr  wonlc 
change  it  to  a  kind  ol  tolubla  glMS.  It*  externa 
appearance  ia  that  ol  real  glssi,  m  which  the  separa 
tiun  ol  aupeifioous  silicic  acid  (duiicgoooliog,  altei 
it  bad  been  pravioualy  completely  diisolred  ii 
melting  ailicate  ol  potassium)  bad  brought  aboni 
an  opacity  resembling  that  ol  alabaster. 

Starting  from  the  auppoeition  that  lead  glutei 
are  coloured  Breen  with  oxide  ol  copper,  it  ii 
aiaeited  that  the  potaaaiom  which  (in  aome  recipe*] 
is  introduced  into  the  glass  Oompoaitiou  in  the  lorn 
ol  potaah  and  aaltpatra  prodnces  ths  blue  oolonr. 
Silicate  of  polaasium  (for  instauoe,  potaah  and 
quarts  sand  melted  together)  will  not  make  a  rea 
glaia,  but  only  a  soluble  glass,  which  is  diatolved  bj 

Besides  silicate  ol  potaaaium,  silicate  ot  aodian 
(made  from  suda)  haa  tbe  property  of  giving,  witt 
oxide  of  copper,  blue  or  turqaoise  Uue  glaat.  I 
thoDld  not,  however,  be  introduced  nndar  thi 
quantitative  conditions  ai  silicate  of  potateium,  ai 
its  obemical  eqoivatent  is  smaller,  and  thni  a  Mim< 
poaition  with  ailicate  ia  differently  prepared  fron 
one  with  saltpetre.  To  render  turquoise  glas 
harder  snd  mora  resisting,  a  farther  quantity  o 
lime  or  silicate  ot  lime  miut  be  added,  fisrytacai 
be  uied  instead  of  lime,  but  it  renders  tha  glas 
more  easily  fusible.  It  ia  recommended  to  introdna 
baryta  in  the  form  of  wilherite  (carbonate  o 
baryta),  which  is  relatively  pnre.  The  praeance  o 
iron  in  small  qnautitiea  is  no  dlaadvantage.      Thi 

that  of  lime,  but  its  small  chemical  equivalan 
shoold  always  be  taken  into  oonaidi  ration.  Thi 
form  of  tbe  oxide  ol  copper  (whether  oxide  o 
copper,  copper  ash,  or  carbonnte  ol  copper)  i 
immaterial  for  the  preparation  ol  tnrqnoiaa  blue 
it  being  understood  that  the  various  aubatanoea  ar 
free  from  impuiity.  and  are  employed  in  the  righ 
qoantities.  It  ia  further  remarked  that  with  tb 
iucrease  of  oxide  ol  copper  the  intenatty  of  th 
SEUie  oolooring  in  fluxes  rich  iu  alkali  vuies  up  t 
a  certain  low  limit  of  percentage  ol  the  coppe 
oiida.  Oa  the  other  hand,  green  again  enters  iut 
the  lilne  beyond  tbia  limit,  and  increases  in  propoi 
tiontotheaagmentatiouol  theoolouriugi-'"' 


Q  hare  bean  mada  from  s  piMS  of  •  biM*  warm- 
Dg  pan,  eiprenad  her  grMt  Interest  In  tha  dii- 
overy,  but  htuted  tbataiiy  one  who  oouldprodnca 
ha  preaiDas  metal  to  easily  oonid  have  no  podaihle 
lead  of  aid  from  the  royal  tresanry. 

Were  ihe  old  alchemists  altogether  in  the  wrongF 
ir  is  there  atiU  aome  ground  lor  the  belief  that  Che 
ubatanoe*  we  call  eismanta  are  really  modiOca- 
ions  of  one  primitive  form  of  matter  t  It  is  not 
mprobable  that  soma  of  the  elTmeuta  are  really 
lompoDud  bodiea,  and  that  by  more  tbocOMprh 
nethods  ot  aoalyaia  we  may  be  able  to  diiioover 
heir  component  pud.  Take  tbe  element  iron,  lor 
ixample.  Itfoimi  two  distinct  series  ol  chemical 
iompounda— the  ferrous  and  ferric,  which  differ 
rom  each  other  in  their  chemical  reactiona ;  and 
f  they  could  not  both  be  redncmi  to  the  aama 
netallic  iron  we  ibiuld  be  juatiBad  in  considetii^g 
liem  aa  oompouuds  of  two  it;fterent  elements. 
Ustiy  other  matals  show  thia  >ame  peculiarity.  The 
illotropio  forma  of  some  elements  have  a  beariug 
>n  thia  question.  The  diamond  aid  charcoal  are 
!iotb  forms  of  the  same  element,  carbon.  Both, 
nhen  burned,  form  carbonic  diuxide  ;  but  in  every 


iiUer  reipect  they  are  totally  distinct.    Oxygen  in 
'  1  state  ol  ozone  is  an  entirely  '  " 
!  ordinary  oxygen  gas,  but  I 


>n  entirely  different  body  from 


lUt  oxygen  iu  either.  If  oxone and  oxygen 
ire  only  different  forma  ot  tbe  same  element,  is  it 
[lot  possible  that  oxygen  and  chlorine,  tor  inatiulM, 
may  be  found  to  have  a  oommon  origin  ?  And  if 
it  could  be  abown  that  oxygen  and  chlorine  could 
be  changed  into  each  other,  why  not  mercury  and 
gold,  aa  the  alchamiats  believed  V 

Tbe  recently  discovered  "periodis  law"  of  tha 
Btoments  must  not  be  (orgotteb  in  this  oonnection. 
It  ia  found  that  when  the  elements  are  arranged 
[n  the  order  of  their  atomio  weights  the*  form 
regular  groups,  closely  related  to  each  other  lu  their 
chemical  and  physical  characteristiet-  There  are 
gaps  in  this  series  which  will  probably  be  filled  bj 
elementi  yet  to  be  dieoovered.  One  such  gap  hat 
already  bean  filled  by  the  element  gallium,  tha 
properties  of  which  were  qnila  accurately  predicted 
before  ita  diaoovery,  from  tha  position  ol  the  vacant 
■paoe  ot  the  aeriea. 

All  these  facta  certainly  show  a  connection  of 
aoma  kind  between  the  elemeuta  ;  bnt  what  it  is  wa 
do  not  yet  know,  and  wa  must  wait  patiently  for 
the  rsanlti  of  future  inveati gallons.  It  most  be 
remembered  that  as  yet  we  have  no  actual  proof 
whatever  of  tha  possibility  of  changing  one  element 
into  another,  or  even  of  raferriog  them  all  to  one 
primary  form  ot  matter.  We  may  treat  iron  oc 
oxjgeu  in  any  way  we  please,  but  as  yet  nothing 
but  iron  or  oxygen  has  bean  produced  from  tbam  ; 
carbon  is  still  nothing  but  carbon,  whether  in  the 
form  of  ooal,  graphite,  or  diamond  ;  and,  although 

hinttf 


regard  to  the  individulitj  of  tha  so-ealled 
•itmenta^  bodies. 

There  is  a  rich  field  in  this  direction  for  tha 
scietilific  investigator.  The  teudenoy  in  all  aahoola 
of  chemistry  at  present  seems  to  be  towards  the 
study  of  oiganio  oomponnds,  to  tha  neglect  ot  tha 
iqniUly  important  inorganio  ttodles.  while  tha 
study  of  organio  ohemiatry  has  certainty  ted  to  tbe 
most  brilliant  results,  yet  we  can  bnt  feel  that  the 
flald  tor  diaoovery  in  inorganio  chemistry  ia  atHl  as 
wide  as  in  the  days  of  Davy  and  Faraday,  and  will 
yield  equally  rich  returns  to  tha  careful  and  patient 
iuvectigBtor. — Fepular  Seima  Siwt. 


THE     1BAHBHUTATI0N     OF 
ELESEHTS. 
it  ha*  »lwa]|s  baan  held  as  on 


J.     of  the    fundsmental  principles    ._    

that  those  bodies  commonly  called  elements  are  nn 
changeable,  and  absolutely  separate  kinds  c 
matter.  The  old  alchemists,  on  tha  oontrarj 
believed  it  qnile  possible  to  change  one  metal  inl 
another  ;  and  the  greater  part  of  their  labours  wi 
devoted  to  finding  some  way  ot  transmntin 
mercury  into  gold.  Several,  indeed,  claimed  thi 
they  had  diaooverad  tha  aecrat ;  but,  like  the  Ie 
ventor  ol  the  Eeely  molar,  some  little  "  adjnsi 
ment"  always  remained  to  be  perfected,  whic 
reqnired  a  little  of  the  pradons  metal  obtained  i 
tha  old-fashioned  way  ol  digging  from  the  gTunn< 
QoMD  EUiabetb,  when  ihown  »  pleea  ol  Hlraiui 


A  VXW   ETAJfDABD  CELL.* 

SINCE  October  last  I  have  made  soma  experi* 
meuti  on  ths  zinc -alkali- copper  oxide  cell, 
■Kilb  a  view  to  datermina  the  practicability  of  some 
modifioation  of  it.  The  fact  that  oopper  and  iron, 
and  perhaps  some  other  metala,  disiolve  in  potasa 
tium  (or  sodium)  hydiata  when  need  aa  catbodei 
suggested  to  ms  the  poasihilitr  that  the  tormalion 
ol  the  alkaline  caprate  might  occur  at  a  deSuita 
and  practically  convenient  difference  of  potential 
between  the  electrodes  immersed  in  the  alkaline 
bath.  As  a  matter  of  laot,  I  Qod  that  a  cell  mounted 
with  amalgamated  sine,  putatsio  hydrate,  and 
metallic  oopper  gives,  when  charged  until  a  blue 
colour  appears,  a  defiection  of  170  divisinna  ou  the 
Bcale  ot  a  Thomaon  galvanometer ;  the  DanieU, 
moonted  with  eatniated  Eiaa  sulphate  snd  crppet 
sulphate,  giving  166  divisions.  The  zinc-alkwl- 
oopper  oell  is  joined  by  a  double  key  to 
charging  cells  and  to  tha  galvanometer,  a 
resistance  of  over  9,000  ohms,  being  inclnded  in  the 
circuit  of  the  tatter.  The  proper  thnnt  is,  ot  course, 
employed.  Thia  defleetioD  ol  170  divUMD*  seems 
to  be  invariable,  and  tbe  cell  experimented  npoa 
promises  to  be  a  desirable  prsotleal  standard  ot 
electromoti/e  force,    Ita  exotUenoe  appears  to  con- 
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aut  in  tbe  fact  that  the  ouprate  produced  breaks  up 
before  it  diff oaes  to  the  amalgamated  zinc,  deposit- 
ing oxide  of  copper,  which  settles.  The  zmo  is 
suspended  about  an  inch  al^ve  the  copper — which 
is  a  spiral  ribbon,  exposing  about  two  square  feet 
of  surface— as  d  tbe  resistance  is  less  than  an 
ohm.  I  have  used  a  10  per  cent,  solution  of  *'  de- 
purated "  potastfio  hydrate.  After  some  trials  it  is 
found  that  the  shiftiog  of  the  cell  from  the  charging 
source  to  the  galvanometer  circuit  may  be  done 
leisurely,  as  the  electromotive  force  does  not  seem 
to  be^  lu  to  fall  off  for  some  minutes.  Further  test- 
ing of  the  effect  of  cbaoges  of  temperature,  strength 
of  solution,  &o  ,  is  in  progress.  Thus  far  the  tem- 
perature of  tbe  ctsU  has  been  allowed  to  vary  ver^ 
tittle,  not  enough  to  affect  the  readings.  I  offer  this 
preliminary  note  as  of  possible  interest  to  your 
readers.  This  type  of  cell  would  be  admirably 
adapted  to  f  umisn  any  desired  multiple  of  its  electro- 
motive force. 


ON  THE    COLOUR-CORESGTION   OF 
ACHROMATIC    TELESCOPES. 

A  BsPLT  TO  Fbof   Chas.  8.  HASTnras,  by   Wm. 

Habxness.* 

IN  the  December  number  of  this  journal,  pages 
434  and  435,  the  distinguished  Associate  Pro- 
fessor of  Physics  of  the  Johns  Hopkins  Uoiversity 
has  criticised  my  theory  of  the  colour- correction  of 
achromatic  telescopes  in  language  which  I  quote 
here  to  avoid  the  possibility  of  misrepresenting  it, 
merely  adding  numbers  to  the  clauses  for  conve- 
nience of  reference :  — 

''These  results  are  directly  opposed  to  those  of  a 
recent  writer  in  this  journal  (Prof.  Harkness,  in 
the  Sept.  number,  pp.  191-193);  but  his  condu- 
siobs  arise  from  erroneous  calculations.    (I.)  Not 

0  :ly  does  his  interpretation  of  his  equation  (12) 
iuiply  the  manifest  absurdity  that  in  a  system  of 
ibfiuitely  thin  lenses  in  contact,  its  properties  are 
determined  by  the  order  of  the  lenses,  but  the 
interpretation  is  impossible.  True,  A^  should  have 
an  opposite  sign  to  Ai  +  A, ;  but  that  asserts 
nothing  as  to  likeness  of  the  latter  symbols  in  sign. 
'(II.)  Thup,  n  in  equation  (16)  may  be  negative, 
and,  consequently,  his  subsequent  reasoning  is  fal- 
lacious, for  in  that  case  n  does  not  have  to  be  in- 
finite to  cause  equation  (27)  to  vanish.  (III.)  I 
mav  add  that  the  origin  of  the  confusion  is  in 
making  the  ratio  D  ^  E  in  equation  (9)  constant ; 
it  may  be,  and,  of  course,  should  be,  indeterminate. 

"  (iV.)  Prof.  .Harkness  has  made  another 
mistake,  founded  upon  inadequate  experiment, 
which  has  so  important  a  bearing  on  the  theory  of 
the  double  objective  that  it  showd  not  be  allowed 
to  paes  uncorrected.  His  statement  (p.  191)  con- 
cerning the  condition  for  colour-correction  is  sub- 
itautiiuly  correct,  though,  in  my  opinion,  it  is  not 
self-evident,    but    requires    proof.      This   proof 

1  shall  supply  in  a  lorihcomiog  number  of  the 
American  Journal  of  Mathematics,  (Y.)  His  ex- 
periment, however  (p.  193^,  directly  contravenes 
this  principle,  for  he  finds  that  the  focal  plane  does 
not  correspond  to  the  minimum  focal  distance,  but 
to  something  greater.  (YI.)  Tbe  source  of  error 
is  the  introduction  of  a  variable  element  in  the 

Sfstem— viz.,  the  eye,  which  would  adjust  itself 
ifferently  in  observing  the  star  and  its  spectrum. 
Had  the  writer  used  eyepieces  of  succes* 
tirely  higher  power,  thus  lessening  progressivelv 
the  power  of  accommodation  of  the  system  with 
his  prism  he  would  have  seen  his  points  ym  and  yn 
approach  until  they  sensibly  coincided  ;  or  better 
still,  had  he  fcrmed  his  spectrum  by  a  grating 
(such  as  perforated  cardboard)  before  the  objec- 
tive, instead  of  by  a  prism  between  the  ocular  and 
eye,  he  could  not  have  been  misled,  since  the  un- 
ooloured  image  would  serve  to  control  the  eye." 

*'  (Yll.)  Finally,  the  fourth  conclusion  (p.  196) 
is  strictly  true,  though  we  are  not  to  conclude,  as 
would  seem  from  the  text,  that  the  detriment  due 
to  secondary  spectrum  depends  either  solely  upon 
the  aperture,  or  varies  conversely  as  tiie  focal 
length.    .    .    ,'* 

Let  us  examine  this  criticism  in  detail,  referring 
to  its  clauses,  and  to  the  equations  of  my  originu 
paper,  by  their  respective  numbers. 

Clause  I.  virtually  asserts  that  three  quantities 
can  be  arranged  in  two  classes  otherwise  than  by 
putting  one  in  cne  class,  and  two  in  tbe  other. 
To  prove  this,  we  remark  that  equation  (12)  may 
be  written 

O  «=  Ai  {b,  +  2f,  7.«)  -f  A,  (i,  +  2r.  y,«) 

-I-  As(^  +  2r3y,«)....(36) 

Fcr  all  glasses  of  which  I  have  any  knowledge, 
b  is  positive  and  very  much  larger  than  c.  This 
latter  quantity  is  sometimes  negative ;  but  when 
this  happens  it  is  exceedingly  small,  y  cannot  be 
others  lee  than  poftitive.  From  these  conditions  it 
results  that  the  qunntities  {b -\-  2c  y^*)  are  inva- 
riably pobitive,    and  therefore  the  Mgn   of   each 
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term in  (36)  depends  solely  upon  the  sign  of  ita  A. 
But  in  order  that  (36)  may  be  true,  one  of  its  terms 
must  have  a  different  sign  from  the  other  two ; 
and  just  because  the  properties  of  a  system  of 
infinitely  thin  lenses  in  contact  are  independent  of 
the  order  of  the  lenses  ;  the  choice  of  this  term  is 
arbitrary.  Taking  advantage  of  this  circumstance 
to  follow  the  usuM  practice  of  opticians,  I  made 
the  middle  lens  different  from  the  other  two,  and 
wrote 

-  A,  (*,  +  2  f,  yo«)  =  Ai  (*i  -f  2  ci  V) 

+  A,(*3  +  2f,yo*) (37) 

But  Clause  I.  declares,  "  True,  As  should  have  an 
opposite  sign  to  Ai  +  As ;  but  that  asserts  nothing 
as  to  likeness  of  the  latter  symbols  in  sign."  A 
statement  which  is  manifestly  untrue,  unless  it  can 
be  shown  that  three  quantities  can  be  arranged  in 
two  classes  otherwise  than  by  putting  one  in  one 
class  and  two  in  the  other. 

Clause  II.  asserts  that  n,  in  equation  (16),  may 
be  negative.  This  is  absurd,  because  n  ■■  As  -f  Ai, 
and  it  has  just  been  shown  that  the  signs  of  Ai 
and  As  are  always  similar. 

Clause  III.  declares  that  D  -^  E  should  be  inde- 
terminate ;  and  that  all  my  alleged  errors  arise 
from  making  it  constant.  Referring  to  equations 
(6)  we  see  that — 


D 
E 


Aifi 


+ 
+ 


A,^ 
AaTt 


+ 


As*s 
As^s 


(6) 


seat  volame,  page  447, 


The  A*s  depend  only  upon  the  curves  of  the  lenses, 
while  the  6*s  and  c^s  depend  only  upon  the  physical 
properties  of  the  glasses  employed.  In  designing 
an  objective  D  and  E  are  both  so  far  arbitrary  that 
any  glasses  and  any  curves  mav  be  chosen  ;  but 
when  the  objective  is  completed,  Icertainl^  do  hold 
that  its  curves  and  the  physical  properties  of  the 
pieces  of  glass  composing  it  are  constant.  If  I  am 
right  in  this,  it  follows  that  both  D  and  E,  and  also 
their  ratio,  are  constant ;  Clause  III.  to  the  con- 
trary, notwithstanding. 

Clause  lY.  admits  ue  accuracy  of  my  statement 
that  an  objective  is  properly  corrected  for  any 
given  purpose  when  its  minimum  focal  distance  cor- 
responds to  rays  of  the  wave-length  which  is  most 
efficient  for  that  purpose,  but  says  the  statement 
requires  proof,  and  is  not  self-evident.  WiUi  the 
law  of  dispersion  assumed  in  equation  (2),  the  focal 
curve  can  nave  but  one  tangent  parallel  to  the  axis 
of  abscissas ;  and  I  did  not  suppose  it  necessary  to 
tell  the  readers  of  this  Journal  ^at  the  parts  of  such 
a  curve  nearest  the  tangent  line  arc  those  adjacent 
to  the  point  of  tangency.  That  consideration  proves 
my  proposition,  and  it  is  so  elementary  that  I  thought 
it  self-evident.  If  more  than  two  lenses  and  a  dis- 
persion formula  involving  more  thsn  two  powers  of 
the  wave-length  are  assumed,  I  venture  to  say  that 
the  condition  for  colour-correction  stated  above 
cannot  be  proved.  It  may  be  true  in  special  cases ; 
but  in  general  the  focal  curve  will  have  such  a  form 
aa  to  give  more  than  one  minimum  focal  distance. 

Clause  Y.  involves  the  assumption  that  tiie  fooal 
plane  must  be  tangent  to  the  focal  curve  at  the  point 
where  the  latter  makes  its  nearest  approach  to  the 
objective.  No  reason  is  assigned  for  this,  and  I  do 
not  believe  any  exists. 

Clause  YL  virtually  asserts  that  the  focal  dis- 
tance of  an  objective  is  a  function  of  the  power  of 
its  ocular.  For  all  astronomical  instruments 
carrying  filar  micrometers,  the  first  business  of  the 
observer  is  to  place  tbe  wires  accurately  in  the  focus 
of  the  objective.  This  once  done  they  are  not 
again  disturbed,  unless  to  make  some  radical 
change  in  the  instrument.  A  dozen  eyepieces  may 
be  used  in  the  course  of  a  single  evening ;  but  no 
matter  what  their  power,  when  they  are  fooussed 
upon  the  wires  they  are  always  found  to  be  f ocussed 
uix>n  the  objective.  Hence  the  focal  plane  always 
coincides  with  the  irires.  But  the  plane  of  the 
wires  is  fixed,  and  the  ioal  curve,  as  I  have  de- 
fined it,  is  also  fixed.  Consequently  the  points 
of  intersection  of  the  focal  plane  with  the  focal 
curve  are  fixed,  and  the  universal  experience  of 
astronomers  demonstrates  that  the  positions  of  the 
points  ym  and  yn  do  not  vary  with  the  form  of  the 
ocular. 

As  Clause  YII.  affirms  the  correctness  of  my 
fourth  conclusion,  it  is  only  necessary  to  express 
my  thanks  for  such  an  endorsement ;  out  I  cannot 
refrain  from  adding  that  since  this  clause  rests  upon 
equations  condemned  by  my  critic,  there  may  be 
people  wicked  enough  to  inquire  how  these  errone- 
ous equations  finally  led  to  a  correct  result. 

In  this  connection  it  is  desirable  to  state  that 
some  months  ago  I  investigated  the  relations  exist- 
ing in  achromatic  objectives  between  aperture, 
fo«d  length,  and  secondary  spectrum.  As  the 
admissible  limits  of  the  latter  of  these  elements  is 
arbitrary,  it  is  not  possible  to  fix  absolutely  the 
relations  between  the  other  two ;  but  I  believe  the 
focal  distance  should  rarely  be  less  than  that  given 
by  the  formula— 

F  e  (9  04a«  +  1296)*  -36 (38) 

in  which  F  is  the  focal  distance,  in  feet ;  and  a  the 
clear  aperture  in  inches.  For  small  apertures  the 
foci  given  by  this  ezpfeesioii  are  inconveniently 


short :  whfle  for  large  apertucs  th^  eonidsnUf 
exceed  those  in  genml  use.  ^  

Now  consider  a  system  of  infimtely  thm  mbm 
in  contact,  and  let  us  inquire  how  many  lenisi  ais 
needed  in  the  system  to  bring  the  greateiipQSsibls 
number  of  light  rays  of  different  degrees  of  nuaa- 
gibility  to  a  common  focus  with  any  given  kw  d 
dispersion. 

For  this  purpose  we  revert  to  equa.tion  (6),  wUek 

may  be  v^ntten— 

y^i  -  (/ii  -  1)  A  +  (/is  -  1)  A. 

+  (/is-l)As+  &c (39) 

the  number  of  terms  being  unlimited.  Fox  Am 
dispersion  formula  we  write— 

^  -  0  (X) 
The  form  of  ^  (X)  ia  regarded  aa  nnksown ;  M 
there  will  be  no  loss  of  generaUty  if  it  ia  devekfsd 
in  a  series  arranged  according  to  the  powen  of  X. 
We  therefore  have— 

/i  m  a  +  b\^  -\-  cX"  +  e\r  -k-  &c (41) 

in  which  a,  b,  <?,  &c.,  are  constants,  aud  the  number 
of  terms  may  be  taken  as  great  aa  la  deaixed.  Ah^ 
let  us  put— 

C  =  Ai(ai  -  1)  +As(a«-  1) -I-  As(tfs-  l)  +  fe. 
D  =  Ai  *i  +  At  bf\-  As  ft,  4-         4c. 

E  =  Ai    fi  -f  As  ft  +  As  <•>  +         «. 

F  B  Ai   fi  +  As  ^t  +  Aa  e%  +         Ac. 

W- 

The  number  of  these  equations  and  the  nunte 
of  terms  in  the  right-hand  member  of  eadi  of  tha 
being  the  same  aa  the  number  of  tenna  in  the  xi^ 
hand  member  of  (41).  Then  by  a  simple  tzaodo- 
mation  (3U)  becomes— 

/_  I  B  C  +  DX"  +EX"  +  FXp  +  &c..  (41) 

This  is  the  equation  of  the  focal  curve;  Xbof 
the  abscissa  and  /  the  ordinate.  Its  fiiit  '*^'- 
vativeis — 

if„  -y*(«DX»^»  +  wEy«-*  -i-pTXr- 

•I-  &c 


..(44.) 

which,  as  is  well  known,  expzeeses  for  ewy  p«t 
of  the  curve  the  tangent  of  the  angle  made  b7  ■* 
tangent  line  with  the  axis  of  abscissas     T^  mb- 
ber  of  rays  of  different  degrees  of  TefxangifaiHkjr, 
which  can  be  brought  to  a  common  focus  will  sfi- 
dently  be  the  same  as  tiie  number  of  times  the  fbcsl 
plane  intersects  the  focal  curve.    But  the  fool 
plane  is  necessarily  parallel  to  the  axis  of  sbsriMi ; 
and,   therefore,  the  greatest   possible  numbsrof 
intersections  of  the  curve  with  the  plans  can  oalf 
exceed  by  one  the  number  of  tangents  whidi  tm 
be  drawn  parallel  to  the  axis  of  abscissas.    To  fod 
these  tangents  we  equate  (44)  to  aero,  andoMais- 
o=inD  +  #iEX»-"»4/>PXi»-"»  +,&a....(4i) 
As  X  can  never  be  cither  tftao,  imaginsoy,  or  ny- 
tive,  we  have  to  consider  only  the  zeal  posteie 
roots  of  this  equation,  each  of  which  oonespoadsts 
a  tangent.    To  make  the  number  of  roots  as  gnst 
as  possible,  the  qpoantitiea  B.  E,  F.  &e.,  asuslbs 
independent  of  eaon  other,  wmoh  will  be  theesN 
when  the  right-hand  member  of  the  eqaatioDS  (4^ 
contains  as  many  A's  as  there  are  powers  of  X  is  (41|. 
Hence  it  is  evident  that  the  number  of  zeal  poa- 
tive  roots  in  (46)  will  be  one  less  than  the  nmkr 
of  _powera  of  X  in  (41)  and  we  conclade  that— 

In  any  system  of  infinitely  thin  lenses  in  cobMi 
the  number  of  lenses  required  to  bring  the  giisteil 
possible  number  of  Ught  rays  of  different  degrssscf 
lefrangibility  to  a  common  focus  is  the  same  as  tks 
number  of  different  powers  of  X  involved  ia  tks 
dispersion  formula  employed. 

The  method  used  in  deducing  this  zesnit  wii 
adopted  because  it  eidiibits  clearly  the  gsuiusliiai 
relations  of  the  problem.  The  result  itself  iseif 
dent  from  a  mere  inspection  of  equsttion  (43),  wUeh 
cannot  possess  moie  real  positive  roots  thatithsi 
independent  co-efficients— D,  £,  F,  &e. 

The  oolour-ooneotion  of  an  obj  active  depends  ob^ 
upon  the  form  of  its  focal  curve ;  which  form  isii 
much  under  control  as  the  nature  of  the  case  ad- 
mits when  the  co-efficients,  D,  £,  F,  dbc^.  of  cqM^ 
tion  (43)  are  independent  of  each  otner.  This,  tikm 
in  coimection  with  what  preoedes,  dcmcmstriia 
that— 

In  an  objective  consisting  of  a  system  cf  isl' 
nitely  thin  lenses  in  contsct,  the  colour-oonfCliDS 
cannot  be  improved  by  increasing  the  nunberii 
lenses  beyond  the  number  of  different  powen  d  X 
involved  in  the  dispersion  formula  employed. 

This  result  confirms  the  conclusion  of  myfoiMr 
paper,  in  whidi  I  used  a  dispersion  foonulais- 
volving  but  two  powers  of  the  wave-length,  sal 
oonsequenUy  found  but  two  lenses  nccessazy  ia  n 
achromatic  objective.  It  also  throws  a  cnzis^ 
light  upon  tiie  general  theory  of  aohromatiA. 
If  the  law  of  dispersion  had  been  such  as  eoaldis 
expressed  by  a  function  involving  but  a  single  poMi 
of  the  wave-length,  there  would  have  been  no  itm^ 
tionality  of  spMtea,  tbe  mean  di^ezaive  popoi 
might  have  been  just  what  they  now  aze,  and  ^ 
Newton  would  have  been  right  in  saying  im 
achromatic  telescopes  were  an  impossibility.  Cob* 
versely,  the  greater  the  number  of  imwszs  of  thi 
wave-leagths  involved  in  the 
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l^gnttuO^mafhcTOt  r»r«  ofdiffBiMitdfgreei  THE      HEW    DOUBLE  -  COATfS  "^  WMhing  it  i*  adviiabln  to  pui  the  negativo 

el nfnnglbai^  w1  ahDULbabronglitbi&commiu  evmaT-nvir    vtitn  •  throuch  an  Klum  bith,  to  which  hu  been  aUd^d  a 

foow;  mod  lui,  Ui>:ipectiTe  of  uit  imtlouilit]  SAABlllViS    JrArJiLII.  (ew  drops  o(  bulphniio  acid.     Hjdrochlaric  aciil 

which  nu.J  <zi>t  in  tLe    ipeotra.     With  ntioiuk  By  Leos  Wusbbes.  muit  notbeiued.     Thii  will  blawh  Iha  paper  if  it 

■pMtra.  ind  ■  law  of  diapenion  iovolniig  at  leaii  hu  becoma  lUacolaursd  with  the  iron  oxide  sltei 

nrodifferant  power!  ol  the  wave- lengtb,  a  pair  ol  fT^HE  more  photograph;  becomei  popular,  M  tlu  long  deralopmeut.    The  flniihed  negative  can  be 

lenaaa  would  inffiea  for  the  conitruaSon  of  a  pel'  X     moie  ia  felt  the  uaoeuit;  ot  eome  good  lob-  dtied  on  glaupiaviomlyiubbcd  withcalc,  OTBimpI; 

Itotlj  Bohiomatii]  objective.     In  Btriolneis,    then  itituta  for  gla»  upon  which  to  take  a  negativa.    II  by  lunpending  it :  bot  in  thii  taut  ate  it  will  not  bs 

•bttraMnti  apply  only  to  cbjectiTe*  contiitiDg  ol  willbe  Bupetfluous  to  auert  that  glaaa,  being  bulky.  Tarjr  flat  when  dry,  and  it  ii  ueceeaary  to  damp  it 

Infinitely  tLin  lenaea  in  contact.    Pomiibly  ^ey  ma]  heavy,  and  brittle,  ia  a  very  incanvcDient  material  again  very  alightly  and  to  put  it  between  aheetsol 

nqoin    modiflcation    when    the    thickneiiea    an<  tor  outdoor  work.      A.  few  more  or  leaa  laceeiatal  blotting  paper,  uid  autamit  it  to  prpiiuie  between 

dIttMiMi  apart  of  the  lecaea  ace  eontidered.  eapedienta  have  been  ptopoaed  and  tried  tor  thli  Iha  pagaa  of  a  book.    Altera  very  abort  press  isg  it 

Th»toxtbooki  teach  that  the  condition  of  aehrO'  porpoaa  ainca  collodion  made  glue  the  almoatei-  will  ooms  odE  quite  tmooth,  and  will  raioain  no,  U 

U^isn  for  tiro  thin  lenaei  in  conlaet  it  duaive  material  (or  negalirei.     The  qnettion  ct  ■  kept  dry. 

0  •^  PtJi  +  Pi  ft  (16).  lubititute  for  glass  has  reoeived,  howeTer,  mare  ^^^» 

in  which /i  and/,  are  the  foci,  and  pi  and  pi  Ihi  development  aiuoo  the  introduction  of  the  dry-plate 

diiperiivapowenoftbelenaea.    They  further  teach  PTO~«.  and    eipecialJy    after    that    of    collodion  „j,™-,_,       ,,,.-     RrTBTirTTlflP    imTRR 

thatitiaiufficiBntlyacouratotopnt-  amuliion.      I  mjielf  have  been  the  ongmator  ol  USJSJI  Uij     AflJJ     BLlJiJ)! lllTli/    AUlAB- 

.  one  of  the  ayitema,  in  which  a  collodion  film,  pre-                                         ....  »«■ 

ii  =  .J^ (47:  E"8^»''g'I*.''-™'"f'l."  » '*'?P»''»7»°PP<"'';  High    01iimnBya.-The   higbeat  chimney  in 

"  -  »                         '  i'he  introiuctiou  of  gelatine  emuluon  tor  genei^  j,     j'^^  ;,  ^jj  ^^  ^^  j^at  erected  in  1839  at'llr. 

InwhichcViithediffeteneeandptbemeanofthi  u»,  ."ilh  its  great   aenaitiveuesas   and   different  Mulpratt'.  chemieal  works  at  Newton.  It  meavorM 

rafraetin  indioei  for  the  laje  D  and  F.    For  a  law  pl'y"'»lpi9Pe'^e"ot  'he  vahice  employed,  natu-  357,^.  ^u,,    ])„„,„    ,1,8    nmf,    year  an  immeiiM 

ofdiipenloninvolvbgatleaattwodiirenntpowert  '■"ynoceim'ated  a  different  method    and  auch  wa.  chimney  waa  completed  tor  the  cotton  factory  of 

ofthe  wavelength,  theae  equation. -.11  hold;  but  P""d>^d  either  in  the  liape  of  a  gealim.  film  pure  Mea.ta.'Diion.  i.iShadd  op  gate,  near  C«li.]o.*  It 

for  >  Uw  involving  only  a  .ingle  power  of  tb<  *?.^  """P";'  "l""  ""  ''";P«  "'  »^''"  ^??"fjl;  U  one  of  the  highest  bnUdiuBa  in  England,  bein> 

wava-length  they  m»j  hi  ulislied,   and  yet  th<  f^"^  ^,^\  I»S"'   "■  ^ ,V"T       f      ™  306ft.    from  the"  gccnuj,  of  oclangulL  ioim,   ol 

Satam  of  lenae.  will  not  be  aohcomatio.    instead  development  when  dry,  or  m  the  shape  of  papCT  tnck,  with  atone  a«gl...     The  erectiuii  wai  »r- 

KDbodying,  these  eqnaUona  are  aotually  inde.  =°""d  ^f'  ^^'^°^'  ""  «"fP»  ^"'S  developed  ^j^j  J^  ,^^  ^^^  ■^^■'^    .(ege.  being  erected  as  the 

pudent    erf    the    essential    conditiona    ol    achro-  Sjl'-^f'^  T^*^  ^"' "''1':"^^/.^  ™?fl^^^^^  work  proceeded,  and  tho  workmen  and  materat. 

matiam,  which  ia  that  at  leaat  two  tays  of  widely  S"' "•"  Bel^Wue  process  has  made  the  practice  ol  being  taken  up  in  boies  by  a  crab  worked  by  four 

.:-„_'. ._.____,.*___.          3  pbotogranhyverypopular  and  added,  great  eon-  «   ^ha    L^ge.t  atraolure  of  this  kind  ^n  the 

taigent  oi  new  adept.      These  use  ready  prepared  ,j  ^  ^^        .^^  chimney  completed  in  1861.  Iw 

glass  Plata,  and  get  their  pjoturcs  by  a  T^ryamiple  j^   Duncan  M'Farlan a,  C.E..  arWct,  of  (ivS- 

xHiu™,  m,r  uo- »  ™oi  WO..O  wnue  »  ao  ».   m,  process  of  develofment  luid  auhwquent  fixing  and  j        ^^^     Tointend-.  Chemicil  Wo.ki^ 

•qution  (2)  represent,  refractive  indices  with  ai  they  "atonJly  object  to  the  .malle.taddihontothe  5„i,ord- street,    Port     Dondas,    Olugow.    This 

■ooniacjof  about  four  aodahalfplaceaof  decimal.,  ""fP^r  of  operations   involved   lu  the  prooesa  ol  „reat  chimney  ia  indeed  the  loftiest  builiMiig  in  the 

While  moat  of  the  authorities  upon  which  he  reliei  o'>'»i»'"'g  "  negative  on  any  aubslituta  tor  gls«  ^^^^   excepting  the  Great  Pjtumid  of  G.z,Ji,  the 

unljBivetheee  quantities  to  five  places  ctdedmals.  For  .nch  pen™,  ordmaryplam  paper,  covered  with  .^  '^j    rftraaWg  Cathedr.l,   and   that    of  SL 

Itfli&diffeTenm.of  five  units  in  the  fifth  place  of  ""sitiva  geUtme  emuluoi..  answers  the  purpose,  Stephen's,  Vienna.    It  is  circular  in  pi «n,  and  Um 

dMimalican   originate  auch  chaBgea  in  tbe  toca!  the  number  of  the  operation,  bemg  the  »me«  (ollSwiDg  are  the  exact  dimouiion, :  Total  height 

mm  aa  he  auppoees,  it  ia    evident  that  trust,  when  gla..  plate,  are  u.ed.    However,  prints  from  ,          (oSndation.  4  US  It. ;     height    above   groiid, 

worthy  C0il0lu«™  cai  only  be  reached  by  usin.  'uoh  negative,  .bow  the  gram  of  the  paper,  and  th.  454,1. ;  ouUiie  diameter  at    Uval  of  fouudation. 

»M7    accurate    dispenicn      formnlHi.       Cauchy'i  P'l^Ung  is  very  long.                                  ,.  ,ti.  60ft. ;  at  level  of  gronnd,  Wft. ;  ouUlda  diameter 

fbntnlo,  >a  writun  in  equation  (J),  has  hithertc  J*'.'!?'^  T'.'''".^'*''.^^*^?^' ■         ,    «  at  top,  Hf t. ;  thiobiesa  at  level  of  ground,  seven 

tawnoatwid;  but  whe£oomp.^  with  the  beat  P»^t«l,»d«fgned  toobvujto  tteaoimperfecbon.,  ^^^^^    thicknea.   at   top,   1 J  brick.    Before  the 

oblBi^ioni,  the  reuduals,  although  unall,   ahow  "d  to  reader  ttie  quahty  of  the  print  even  anwrior  „,<,tion  of  thia  chimney,  that  o(  Me.w..  Tennant, 

MHM  eonstancv  ot   aign.     It  hat  recently   beei  to  one  obtained  from  a  glawnegabve.    I  Uketht  Q|„„_,nj,  considered  the  highettknown. 

*lBlnMj«thk»  nin^n>«aL«?n%.hi*   ^i.;..u.-.  Tupflr  aod  oover  it  With  gfllatine  emulsion  on  both  b      t                                       d 

«UnMd*thatBnota'form<>b,whichis  £^_     When  exposing  Such  double- coated  p.pe.  BhrifklnK  In  Woollen  Qood..-A   Osrmui 

ft  m  a  -f-  i  \-' +  e  \-*  +  k\' (18)  in  the  camera,  in  the  fltat  in.tanca,  light  will  act  on  technical  journal  atate.  that  woollm  t*t>riBilreated 

npraaenta  the    best  observations  thronghout  thi  the  front  .urface  neit  to  the  lens,  then,  penetrating  aooorfingto  the  following  Mmple  maihod  will  b) 

^Gole  apaoa  from  the  extreme  ultra  red  to  the  ex.  thepaper.itwiliact  also  onthebaekaurfaco.  When  found  to  be  proof  agamat  ahriijkmg,  and  will  also 

^nnenba  violet  within  the  limita  of  acoidenta  tl^  expoaed  aheet  is  immtrMd  in  the  developer,  retain  their  oolonr  uochangad,  it- <-h.™  .™h™. 


•ROT.    If  SBoh  ia  the  case,  a  triple  objective  mai    two  negaUvea, 
b*  Mtet  than  a  doable  one ;    but    my    critig-i     be  produced. 


n  each  ude  of  the  paper,  will    w»ked  for  ebveral  h 


lonna  oartainlv  do  not  suffice  to  nrova  this      The*        ^J"'  n"*  1*'  ns  suppose  that  the  paper  iteaU  had    a  tumbler  of  ammonia  water  ha.  been  added,  n 

-=■' ■■-'  ---    -   •jrmala  wL»  iadependeni    K>me  apots,  both  opaque  and   tran.  parent  1  these    or  leH,accordiogtotheqnantityotmaterialtrea™. 

e-ltngth  of  the   light    bul     will  have  no  inHuence  on  the  front  imago,  but  the    At  this  stsge  the  fabrics  are  washed  out,  aftw  thu 


ss: 


1  tormnla  wLo»  iadependeni  K>me  spots,  both  opaque  and   transparent:  these  or  leH,accordiogtotheqnantityotmaterial  treated. 

WlMttolanotthe  wave-length  of  the   ligrt.   bul  will  have  no  inHuence  on  the  front  imago,  but  the  At  this  stsge  the  fabrics •■-'""*  -'*"  •■- 

tta  nlnalive  hidex  of  a  standard  piece  of   Blass  back  image  will  be  influenced  by  the  apot.,  and  in  addition  of  .ome  water 

-TdhiiTnhl.  II.,  page  4a2,  shows  ^at,whe5oom.  the  exact  ratio  of  it.  opacity.     In  other  words,  all  in  fre.h  water      The«unercault  inav  bereachedbT 

—1  With  Ohwrvaflon,  this  formula  yields  r«ii.  tJi"  imperfections  of  the  paper  will  be  corrected  by  adding  a  tumbler  of  ammonia  water  to  a  small  tab 

1-^.--,,_    ^  niuch  constancy  of  siau    anc  ""e  ''»=''  "nage,  rendering  the  ooropoaite  negative  of  water,  .oakmg  the  atuff.  for  halt  an  hoar  in 

i  magnitude  as  those  giveil  by  mj  pertectly  smooth,  no  matter  how  coarse  or  im-  this,  and  finally  rinaing  them  lu  pure  watar. 

•qMtion(3).    The  use  of  any  independent  variable  perfect  was  the  texture  of  the  paper  employed.  apellliiB  of  Proper  Namea.— The  Coumil  o( 

«Uiv  tban  the  wave-length  is  likely  to  produc*        ^  """^  pa"  .i^0"nd  for  examiuabon  a  negative  jhe  Koyal  UooBraphioal  Society  have  iiuined  rules  lax 

MttOMOOM  rMolts,   and  certainly  does  not  tend  te  produced  on  tbia  paper  beaiingK.ineprmtedmatter  theapelling  of  uamesotplace..  which  areideuiioal 

dMMktoUMnbjsot.  The  back  image  had  corresponding    transparent  „ithUoEo  adopted  for  the  Admiralty  uhart-.     The 

HftTiu  wen  that  a  dilperaion  formula  involving  charactera.   and  very    dislmot    impression  of    Uie  orthogrBphy  of  name,  in  coUTilriea    using  Il-.iman 

MdjtfaiBBpowenofthewave-lengtb.ufficeatore-  texture  of  the  p«p*r  ;  but  upon  lookmg  throughthe  latteriwill  not  ba  .iEectod  ;  all  aheia,  only  except- 

Mlilrt  Hwlwetobeervations,  and  remembering  thai  n»g*tive  all  appeared  .mooth.  and  such  was  also  ^  (,„  familiar  name.,  are  to  be  fpalt  plioue- 

IhiBClmmttMOelimitithaoamberof  leuseswhicb  the  print.     Now  it  will  be  intelligible  that  a  print  uSj],    „  pronounced  on  the  apot.     The  vowels 

MalM  nnploTad  with  advantage  in  an  objective  Irom  such  a  negative  composed  ol  the  two  wfll  be  are  to  be  sounded  as  in  Italian,  the  consonants  aa 

Id  not  more  than  three  ;  we  are  now  in  a  position  also  anpenoras  rtgard  rouudua..  and  pluck.   II  the  ^  English,  ch  being  at  all  times  soft  and  g  hard, 

toapDndatefiie  absurdity  of  my  critic's  assertion,  paper  uMd  for  the  purpose  be  the  ordinary  photo-  whilst  AA  and  y/.  eipreas  BUttiirala.     The  rul'^.  fall 

EjeiiS,  when  inquiring  if  it  iapouibletoeradioate  graphic  paper,  Hive  or  Saxo.  the  objecbon  to  the  to  gi„  letters  to  express  tiie  sound  of  the  French 

twcondaryapectrumby  inereasiog  the  numbei  "low  printing  remams  in  full  torca  ;    but   I  use  „  ^^,    or  .■,  or  of  the    German  n<r,  or  .i,  nor  ia  any 

of  lenna  In  an  objective,  ho  wya :  "  Theoretically,  m.tead  paper  rendered  ao  tranaparent  by  a  apecial  attempt  made  to  dUtioguitii  between  the  .ound  of 

tfnM  a  new  disposable  eonatanl  for  colour  change  preparation,  that  a  prmt  from  the  negative  I  send  ^gjn'rfn^rand  tinyef,  on  tha  ground  ttat  tiiere 

to  intnidaeed  with  each  lens  in  tha  system,  th.  round  for  exammation  did  not  occupy  more  time  to  ^undaare  rarely  employed  in  the  same  loc.ilitT. 

■nawBi  Is  evidently  affirmative  :    .     .     .''  nnnt  than  one  from  a  glass  negative  of  the  same  To  this  wedemnr.    There  may  be  objectioua  tothe 

-"■"  -n  ohjeotivB  ooosisting  of  more  than  two  density.     This  special  paper  offers  other  advan-  jntjodnotlon  ot  the  diacritical  ainus  of  L-psius'a 

id  a  Uw  of  disperaion  involving  more  than  *»«"-    It  doea  not  curl  wbon  dipped  into  water,  ,tandard    alphabet,     hot  the    d.sired    dithnction 

-n  of  the  wave-length,  the  condition  given  and  even  after  very  protracted  wa.timg  it  remains  „[„i,t  be  attained  either  by  the  intrnduclluu  of  an 

—T  paper  for  the  beat  colour. correction  ii  exceptionally  strong,  bearmg  an  enormous  amount  aDoatrophe.  a.  in  /in'oec  and  -i-i/cr,  or  by  writing 

pBsahle.    The   problem  then  becomei  of  handhng  «itl."t  cracking.     It  appears  Mil  it  /,C™anLiWr.    Thodoublii.i;  "' Ihucouionauts 

.J,  bat  I  am  iucliued  to  think  that  it  ia  *"  "Ot  affected  oy  water  at  all ;  in  fact,  if  you  ;„ '„VlBr  to  shorten  the  aound   of  tha  pceccding 

»y  aolved  by  attribnting  to  each  element  examine  thia  wetted  negative  you  w^l  observe  that  ^^^g,  j,  ohieclionable.    The  uae  ol  the  or.liuary 

offlM  fosalonrve  a  mas.  proportional  toitsiffi-  to  the  touch  it  does  not  aoom  at  aL  like  paper,  but  ucents  is  altogether  preferable.     Up'n  tho  whole, 

dmua,  lot  tha  purpose  of  which  the  correction  is  rather  bke  oilcloth  or  leather.  _  however    the  lecommendatioDs  of  the  Cuncil  ate 

■Bqnired.andvaijing  the  curve  until  its  moment  oi        Now  as  to  tha  detail,  of  usiDgit :  Insinglofchoets  ^^^jt  acceptable,  and  wo  trust  they  will  be  acted 

bsBtiaabont  its  mtersaction  with  the  focal  plane  it  can  be  used  m  ordmar^  earners,  provided  they  ^         not  only  in  the  caseolcispa  and  geographical 

beoomei  a  miaimum.     It  is  also  probabla  that  this  >re  fitted   with  rebate,  instead  of  wire   comers.  ^^^^   but  alao  in  the  case  of  pronouncing  diilion- 

ondition  will  auffice  to  determine  the  relative  marita  Any  rigid  plate  put  behind  will  preM  it  close  to  tha  ^j^j  _j^ciidtmii 

flJdOBbhandtripleobjectiveaithefocalourvewith  rebatea,  holding  it  perfectly  flat  One  thing  must  '  ;"  ov.-n  i,.  ii^nP 
Aa  mailtst  mom^t  biing  the  best.  be  taken  into  conaideration.  At  the  back  must  be  Brookelbank'a  Weather  ShfeW.-In  Uroal- 
BSiffi^itMto  rem^a  tTni'tonite  that  theoon-  a  dead  black  surface  (velvet),  otherwise,  the  p.per  VI.  at  tha  lutemalicnal  Invc.t.xn.  Lxl.ihtion. 
-liKJ'oi  i^7om«Tp^r  «e  cXi  y  co^ect  being  transparent,  re^ectionifrom  any  light  o^^ct  Mr.  H.  Brorkelbank  "'{'.''''' f.-"^^^^"''"'^'^ 
to  the  dtsmof  accuricvinvolved  in  myfunda-  bebindwill.ffeot  the  back  senaitiveaurfaoe.  How-  window  for  Hansom  caba  which  deserve,  notice. 
=^'*SSori  ;^  isffHsVatem  ^^Sly  ""',  'he  moat  legitimate  u«.  of  the  paper  i.  m  the  Thi.  .bield  1.  »  ""ond  roo^  f»dsl.d«  forward  to 
,3a  in  contact,  and  for  the  Uw  of  dispersion  roller  slide.  The  new  Improved  form  I  will  now  formahood  then  it  can  ba  lowered  patllyor  c^m- 
Nlin  s™^")  For  a  d^erwt  lawof  expUin  on  this  modal  (hero  Mr.  Wamerke  showed  pletelv^aking  a  screen  from  ram,  cold  wind  ia 
>l>,OtSthethi^kuesKsandd^terces.put  uidexpUinedthenewfOrmof  hisrollerslide).  The  or  a  olowd  wmdow.  Inclosmg  or  openiT.g  thfro  1. 
n  ...oj;.  are  oonaidered,  there  condusi^  Cj  iavalopinent  of  this  paper  is  pre,d»ly  like  that  of  no,  >ntarf««nca  "'t^  "■«  P^'J^B"''  ^^^'^^^  {t! 
mnln  MOdiflcktion  cirdinaryglasspIateB,piefor»blywithfarrousoxalale,  shield  can  bo  operated  with  f«;ility  by  either  tha 
^■U»Bto».  D«,.  29. 1879.  -<"der  to  aT<^  any  pyregjlol  sUin.    Afterflxing  gH^^^^'u^^^td'^,  i^thS^oZ  "h^rSSi 


?bl^ 


^S^ 


read  before  the  Fhotographic    Sodstr  of    | 
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8CIEHTIFIC    BOCIETIES. 

UVEBFOOL     A8TB0H0MICAL 

80CZETT. 
[HE  fourth  moniut  nnsnd  mMting  «u  hald  on 
SktDi4*f ,  tha  2Alh  JuIt  ;  Hr.  B.  C.  Johwoa, 
_  B.A.S.  (>  TlM-pTMid«Qt),  oeonpied  tha  ebtiz, 
Tlie  Mantur  nad  tha  minnta)  of  tha  Uit  uurakl 
ineatiDs  aod  »  nport  on  Uia  •ffalta  of  th«  aodetr. 
Sines  tne  lut  umoal  meetmg  87  mamban  and  flra 
Maodata  hadbaan  aleotad.  Than  had  baan  Mia 
wilhdnnl,  and  tha  ■od'^  'w'  to  dsploi*  Uw 
death  of  the  BaT.  T.  W.  Webb,  who  bad1>aenoiia 
Of  ita  moat  Talaad  membci*.  Then  wan  dow 
2&SiD«Blb«nkniD>tl66olUit  jreu  and  4S  of  the 
jMtt  befon.  Tha  fourth  unum  waa  opaoad  b;  a 
paper  from  Mr.  Howard  Qnibb,  F.B.S,,F.B.A.S.. 
OB  "The  Adiaatoieiit  of  Eaaatorial  Tslaaoopaa." 
Meetlnp  had  baan  held  on  Uia  aaoond  M<mdaj  in 
•tah  month  duiioB  tha  aeados,  at  whioh  96  papan 
OD  aetiouotaia*!  iDbjeole  had  been  n«d  and  dii- 
eiuaed,  and  the  Sooiat;  had  publiahed  ei^ht  parta 
of  Iti  Jaamiii  and  two  onmban  of  lyamaelttni,  con- 
'  itogether  160  pagai  of  printed  matter, 
1   »    42     woodcute    and    lithogtaphi. 

>  of  186  booki  and  pompbleta  bad  been 

nealTed,  and  the  publiMtiona  of  tha  Sodet;  bad. 
In  turn,  been  aant  to  tha  Tarioni  BitTonomioal 
obaarratoriai.  The  total  inoome  of  tha  aoeia^  for 
tha  U«t  iBMion  had  bean  £72  ISi.  M.,  and  the  e(- 
pendftnre  £76  *•.  Sd.  Of  tha  Utter  anm  £69  had 
baan  ipent  to  the  printing  and  poatage  of  their 
pnblieationi ;  the  punlj  looal  ezpaniee  bod  been 
Taatiletad  to  £1  tor  the  rant  of  apartmenta.  There 
waa  alio  an  ootatanding  aooonnt  o(  £23  for  ptint- 

Hr.  Imao  Boberta,  F.BA.S.,  F.Q.8.,  aaid  thi* 
W(nildlaaTeadafldtofmontban£26.  HathoDght 
4ie  amooat  lor  prioUng  waa  larger  than  Qitj  were 
wananted  in  inonrrlng  tnm  their  pteaent  inooma, 
■nd  ha  did  not  think  it  wonld  be  wiae  to  loreatall 
Oe  Inoome  of  tha  apptoaohing  aeaaion  to  pcoTide 
for  the  de&dt.  He  woold  anggaat  in  f  atnre,  eltiier 
that  thsf  ahoold  denreala  tha  amount  ol  their 
IttentsM  or  that  tha  nbaoriptlon  ihonld  be  in- 
oreaiad,  ai  than  ooold  be  no  donbt  thej  wen  at 
ptaeant  giyiog  toora  for  the  monej  than  thajooold 
•ffoidtodo.  ThaSeccetarj  aaid Uiii ^oeation  bad 
been  railed  befon,  when  it  waa  deeided  that  to 
tnorewe  the  labicriptian  would  be  to  take  tha 
Booiat;  out  of  reach  <d  the  Terj  oUm  it  waa  intended 
to  enoonrage.  Aa  to  tha  anppoaed  defldt,  he 
Uieaght  it  would  torn  ont  nlhar  a  proBlabla 
loTeMment  when  the  aaaet*  were  taken  Into  oon- 
aldentlon,  (or  thoDgh  thejoonldnot  wellbeplaoed 
on  the  credit  aide  of  the  balanoe  aheet,  he  had  no 
donbt  that  when  the;  came  to  be  realiaad  then 
wonld  be  a  eonaideriible  balanoe  in  their  (aTonr. 
Titt  demand  for  the  Sooia^'a  publio^ioni  had 
UUwito  been  very  great,  and  even  inoreaeed  prioee 
had  beao  off<red  for  nnmban  whiah  were  ont  of 
print.  Laat  etnton  nob  an  emargenof  had  baan 
ptOTlded  tor  bj  friatioM  a  larger  aapplT.whioh  had, 
of  eoniae,  inoraaaed  tAeli  eipenaee  wittoat  in  the 
"       ,    The  work    ' 
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TES  comet  discovered  by  Ur.  Barnard  on 
Joly  7  haa  1mwi  obeerved  at  Kiel,  Arcetri, 
Vienna,  StrBabarg,  Bome,  and  Palerino.  Dr. 
Boletschek,  of  Vienna,  compntei  that  the  peri- 
tielion  pasaage  will  be  the  !26th  of  September, 
when  the  comet  will  have  bo  far  increased  ita 
jiatance  aa  to  become  loo  faint  almost  to  ob- 
lerve.  Ita  present  diatance  is  about  150  million 
[nilee  ;  butthecometianotof  muchintoreat.  Prof. 
MilloseTich,  of  Rome,  saj-a  that  it  haa  a  nucleus 
jf  about  11m.  in  the  preceding  part  of  the  nobn- 
loeitj.  According  to  Kr.  Chandler'a  calculation 
Lhe  perihelion  passage  was  in  Majr,  but  it  aeema 
probable  that  it  will  not  occur  until  September. 

Tattle's  comet  ahoold  be  looked  for  next 
montli  in  tlie  north-east,  in  the  early  houn  a.in., 
though  it  is  not  expected  until  September. 

Small  planet  2J8,  discovered  h;f  Dr.  J.  Palisa, 
of  Vienna,  boa  been  named  Lameia. 


attam-cnttiuK  o 

Leralopment  of  aurfaoea,  waa  tha  larins  ont  ef 

he  Borfocei  of  solids  in  a  plane,  udtbendinding 


_  articles  for  which  patt«ni«  wore  leqnirad  by 
iheet-metol  worken  into  tliTe«  claMM,  the  Snt 
oticlea  having  equal  slant  or  ta[ier,  Mdi  u 
«Seapots ;  the  second  article*  hariiig  nneqn] 
ilant  or  taper,  as  baths,  happers,  canisttir  tofi, 
kc. ;  and  the  third  bent  or  twist«d  surfaoea,  swh 
IS  rasea,  aqoarinm  stands,  monlding,  &c  Ha 
ion  proceeded  to  explain  the  applicatJMi  of  wJid 
[eometry  to  the  setting  oat  of  tbe  foracomg 
Mttems,  and  the  genentl  prindplea  nnderijing 
he  aame,  methoda  for  settinK  out  pattomi  in  i 
'OuQd,  oval,  and  oblong,  and  lor  other  artiela  d 
[ual  and  unequal  taper,  such  as  elbowa,  T^bon, 


lequaltop^, . _,  .   .  . 

formed  by  tapering  pieces  of  ppe,  fa. 
— tjiiftiftff  det- 


iplementary  notes,  containing  d 


SS 


iaty  ha 

in  thonght  pntarable  to  ...     .    , 

tuefnlnesa  rather  than  to  lay  np  a  reaerve  fun 


■e  their  aphere  o 


Ilr.  W.  8.  FI■nk^  F.B.A.S.,  notioed  with 
nont  that  Mr.  Espin  was  obliged  to  remove  from 
16m     ■    --' ■     " ■  ■■       • 


■iiedal  or  not,  he  was  sun  lir.  Eipin  would 
tuine  one  of  their  moat  valuable  observers. 
(Applanie.)  Tha  praddeut  and  offieen  for  the 
(luaing  year  wen  then  balloted  for  and  declared 
elected  aa  follows  : — President :  Isaaa  Roberts, 
P.R.A.8..  F.G.S.  Vioepreaiaenls :  Bav.  T.  E. 
Eipin,    B.A.,   P.R.A.8.  i    W.   H.  St.    Q    Osge, 


FB.A.S.: 


;.  C.  JahosoD,  F.B 


tary  :  J.  W.  Appleton,  F.B  A.S.  Editor  of  tbe 
Sodety's  Pubtioationi :  W.  E.  Dsvies  F.R.A.S. 
Coondt:  Joseph  Baxandell,  F.B.8..  F.B  AS  ; 
Min£.Biowu:    W.   F.  Denning,  F.B  A  3. ;  W. 


F.H.A.8.  ;  George  Knott,  LL  B.,  F.H.A.fe 

Netrall,  FB.A^. ;  W.  H.  Sharp,  H.  Thomas. 
Means.  O.  E.  Fameombo,  B.A.,  F.  W.  LoDg- 
bottwn,  J.  Saaite,  and  W.  H.  Wesley  (R.A.S.] 
wen  elected  members  of  the  Sodety. 


Bel    Btalnlnr    for    Wood.— The    wood    is 

Slanged  fint  in  a  solution  of  loz.  of  onrd  soap  in 
i  fluid  oanoea  of  water,  or  else  is  rubbed  with  the 
lolntion;  then  magenta  is  applied  in  a  state  at 
-^-■—t  *-,_«_  *„  fj^g  ^n(  the  tone  reqaired. 
""""-»  Twj  well  on  wooiL 


The    Astronomische     Qeaellacbalt 
Geneva  bn  AuKoat   19,   Prof.  Aawen  preaidi 
Dr.  B.  A.  QoiUd  haa  presented  the  sociel?  v 
tbe  atereotype  plates  of  tbe  catalogue  formed 
from  the  Cordoba  looes,  and  they  will  be  pre- 
served at  Leipnc 

The  fourteenth  meeting  of  the  French  Aaso- 
elation  for  the  Advancement  of  Sdence  will 
take  place  on  August  12,  at  Grenoble,  under  the 

S residency  of  M.  Vemeuil,  member  of  the  Aca- 
emy  of  Uedicine.  Tbe  public  lectures  will  be 
on  "  The  New  Qolleiy  of  Falajontology  in  the 
Paris  Musetim,"  W  M.  Cotteau,  and  on  ' '  Tbe 
Victualling  of  fiance,"  by  SI.  Boctuud. 
Numerous  excursions  will  take  place  in  the  Alpa 
as  far  as  Chambery. 

Ur.  G.  H.  Darwin  is  making  progress  with  the 
biography  of  his  father.  The  volume,  it  is 
stated,  will  contain  au  interesting  occoont  of 
Darwin's  method  of  research,  and  for  tbe  tat 
time  the  public  will  have  presented  to  them  a 
true  picture  of  Uie  great  naturalist's  home  and 


The    bolt-yearly    meeting    of    the    Scattish 

Meteorological  Society  was  held  on  Monday  in 

Edinburgh,  Hr.  J.  Hurray  in  the  chair.    Mr. 

Bachau  submitted   the   report    of  the  oonndl, 

which  stated  that  the  cost  of  maintaining  the 

observatory  on  Ben  Nevis  had  been  £395  above 

the  amount  of  subscriptions  received,  and  that 

£800  would  be  required  to  oarrj  it  on  during  the 

next  twelvemonth.    A  tempoiaty  branch  oi  the 

marine  stationhad  been  establish^  at  Millport,  on 

the  Clyde,  and  much  good  work  had  already  been 

done  there.  It  was  hoped  that  it  might  soon  be  poa- 

sible  to  establish  a  permanent  station  on  the 

Clyde.    Dr.   Sanderson   gave  in   the    **"»""« I 

reuort,  from  whicb  it  appeared  that  tha  member- 

la  now  number  6S9,  and  that  tha  income  foi 

year  ending  June  SOth  last  amounted  to  £466, 

rbich  £117  waa  received  in  aubacriptiona.    A 

I  of  £5,164  had  been  expended  in  connection 

li    the  Ben    Nevis    Observatory,  of   whiol 

020  was  for  building  the  obeervatory,  and 

79S  for  making  the  road  to  the  top  of  the  hill. 

I  income   of  the  marine  station  at  Qnntoi 

>unted  to  £998,  and  there  waa  now  a  balanct 

ts  credit  of  £611.     Professor  Ewing,  Dundee 

e  an  account  of  a  scheme  for  the  observatioi: 

larthquakes  which  it  ia  proposed  to  carry  out 

Ben  NBviB.    lie  said  that  to  find  the  earth  ii 

feet  stillneas   vat    extremely   rare,    and   ht 

poaed  that  what  was  meant  to  be  investigatec 

I  every  description  of  earth  movements, 

The  Uoriue  Biological  Association  is  to  receivi 

vemment  aid  on  condition  that  ita  work  ii 

ried  on  in  full  conceit  with  the  Scotch  Fisher] 

ird.      Our    Ssheriea     have   been    too    lonj 

;lectod,  and  it  is  satisfactory   to   find  that  a 

:  the  Government  are  aware  of  their  nationa 

wrtance. 

L  useful  course  of  lectures  was  condnded  las 


Mimniliae  txJoaa  behare 


isbury,  delivered   the   last  of  the    eeiies  oi 

attani- cutting  for  Sheet-metal  Workers."  Mi 

MUlis  oommenced  his  course  by  showing  that 


dbowB 

nBtJ°TOrl«eri™r^  iwip"!^"  *T  Mr.  Hiffii 
ind  distribal«d  to  thoee  attending  tha  laetom- 
!rom  160  to  200  working  men,  tho  tiAetl  tf 
idmimon  being  distributed  br  the  tepreseott- 
ives  of  Uie  Bocietiea  of  tm-plate  woifcen, 
iraziera,  inmworkeia,  and  nmilar  bodies.  It  is 
proposed  to  bring  before  the  Binningbom  Tnd* 
Jounml  a  proposition  to  establish  a  clsM  dnri^ 
Jie  next  seasion  of  the  institute  to  cany  on  Iks 

Bnll's  patent  process  of  steel  manulaetnn  bj 
[neans  of  water-gas — convwiiiig  ore  into  iteet 
ivithoat  first  making  pig— is  being  tried  at 
rrimsann,  Kidwelly.  The  following  descriptiaa 
}I  the  proceaa  is  published : — The  gsa  proven 
ire  «iTiiilar  to  Uie  Strong  and  Lowe,  or  the  fwui 
recuperative  type.  Tbe  ooal  ia  forced  by  a  bat 
blast  of  air  into  partial  combustion,  the  ranUstf 
tieat  of  which  is  collected  into  aeparate  n- 
3uperators.  An  interval  follows,  donng  whid 
tha  air  is  tuned  o&,  steam  is  forced  in  a  ttntn 
lirectim  through  the  recuperatora,  and  becaanig 
bigbly  superheated,  ia  deoomposed  err  tnos- 
tomed  into  a  powerful  reducing  gaa.  ThiaisU 
tluvngh  conduits  to  the  tuywea  of  the  blirt 
Eotnace.  It  iaenectedfrom  the  car«IiilaTnii^ 
ment  of  the  cruoble  of  the  blaat  laroMM,  whick 
is  of  the  cnpola  form,  that  a  bath  of  pun  irse 
can  be  maintained  in  a  fluid  oondition.  Who 
the  metal  is  tapped  it  will  be  carried  by  ladl^ 
and  run  into  a  Siemens  open-heaith  sM 
(umace. 

At  a  recent  meeting  ot  the  Ha«t«r  Ck 
Builders'  Association  of  the  United  States,  Ht 
question  ot  automatio  cooplere  for  Koods  waggosi 
same  up  tor  discussion.  Notwithstandiiig  tha 
Maaaachusaetts  law  and  the  Boston  trials,  fts 
difficulty  of  introducing  a  untfonn  autCBite 
ooupler  i»  so  gnat  that  only  alow  prrogn^is 
being  made.  The  LegisUt>u«  of  Kew  Teak 
State  haa  passed  a  law  which  declarea  that  site 
July  1,  1SS6,  couplen  on  new  boight  cui  most 
be  npable  of  being  worked  antomafa'oslly.  "Of 
subject  was  relemdtothe  Executive  ConnuttM^ 
to  mtjct  a  pnblio  trial,  to  employ  experts,  woi  tt 
request  the  oo-opeiation  of  tlia   rulroad  am- 

Dr.  Bamos,  of  Briatol,  says  that  rufiiuttrtiw 
ot  the  lobe  ol  the  ear  will  etc^  hioconglL  Ul 
rebigeratiou  need  be  nothing  more  than  tiw  if 
plication  ot  cold  water. 

Dr.  G.  W.  Jocobv,  ofNew  York,  re»dapap« 
recently  beton  the  American  Neundopol 
Sodety,  in  which  he  stated  that  hypodomiei*- 
jectious  of  a  one  per  cent.  aqneo«iMlutkB<l 
oamio  acid  had  he^  found  an  eSective  t^sdir 
in  the  treatment  of  peripheral  tieanlgi^ 
especially  in  the  cue  of  sciatica. 

At  the  meeting  of  the  San  Fronmaco  lOoO' 
scopical  Society,  on  June  24th,  Mr.  W.  Xomi 
presented  a  set  ot  nineteen  slides,  being  the  fifll 
instalment  of  a  serieo,  which  ia  intended  to  be  s 
complete  collection  ot  all  known  ColifomiBa 
diatoms.  Dr.  J.  H.  Stallard  read  a  P*P^  " 
"  Pathogenic  Bacilli,"  in  the  cooree  of  which  kt 
stated  that  Koch's  views  aa  regards  the  cholMS 
bacillus  will  soon  be,  in  all  probability,  eatablisbd 
beyond  reasonable  doubt. 

Mr.  A.  Lyman,  ot  New  York,  haa  invented  s 
new  cartridge,  which  oonsiata  in  packing  tk« 
shell  with  meal  powder,  and  leaving  a  kmgita- 
dinalhole  quite  through.  It  b  contonded  tU 
by  thia  arrangement  the  ignition  begina  withia 
the  woUa  ot  the  perforation,  and  gnudnally  ex- 
tends, the  obarge  burning  witti  augm«itii( 
rapidity,  snd  tbe  gas  pressure  rising  ataodify.  ■ 
that  the  full  effect  is  expended  nposi  tbs  |n- 
jectile.    From  a  smooth  bon   AtB-  <*1Q>%  *^ 


TttlTtl,  1685. 


ENOIJSH  MgOHAMIO  AND  WOBLD  OT  BCIgWOB;  Wo.  1.062. 


long,  ■  ^jeotila  9m.  long,  weighing  3^01.,  hi 
iMm  diiven  into  a,  tai^t  compoMd  of  nin 
phlMof  }iD.  boiler  iron,  with  %  powder  chvg 
4d  iMi  thiin  an  omice.  The  inventoi  thinti  thi 
•  Sin.  gun  «Dd  401b.  of  powder  will  Mnd  a  pit 
jectile  through  a  lolid  iron  pl&te  3ft.  thick. 

Acoarding  to  Harr  Stulier,  writing  in  tt 
AiUtkri/t  dtr  I'kyiiolojuthr  Cheniie,  all  vegi 
table*  coDtain  three  groupg  ol  nitrogeooij 
«nt*t*ncei — one  ioluble  in  waier,  reproeented  b 
a«p*ngiDe  ;  the  Kcond,  comprigiDg  albumei 
liiHolTed  by  the  hydrochloric  acid  pepsin  of  tfa 
ttomaoh,  and  diemicaily  distinguished  Iroi 
amides  fay  forming  insoluble  compounds  wit 
copper  hydroxide  in  neutral  solutions  ;  tbethirc 
oompoaed  ol  all  thOK  nitrogenous  substance 
which  are  not  soluble  in  water  or  in  acid  pepsii 
The  laat  group  was  the  one  eiamined.  Com 
cnercial  cocoanut  cake  used  as  fodder  by  farmei 
wa»  treated  with  pepsin  and  pancreatic  ertracti 
«nd  it  was  found  that  the  latter  in  an  alkaiin 
■olntion  had  nmewhat  less  action  on  proteid 
than  add  papain.  The  author's  observatioB 
uadhiin  to  believe  that  soda  aJot>e  is  quite  s 
powerfnl  a  lolvent  of  nitrogenous  principles  s 
whn  ounbined  with  pancreatic  ferment. 

W*  lean)  that  Mr.  Clement  L.  Wraggi 
f  .B.O.B.,  late  of  Bon  Kev is  Obsetiatory,  in  con 
■a^Donoe  of  recent  correspondonce,  intends  t 
viait  Brisbane  shortly.  His  mission  is  to  confe 
vilh  Major-Etenaral  Scratchley,  K.C.M.O.,  an. 
tiw  Qneonsland  Qoverament  on  matters  relatini 
to  TWitaowiloycal  work  in  Northern  Queentlam 
■ad  New  Quinea.  He  hopes  to  establish  a  statioi 
«t  n«t  1Sxma\ij.  An  aaaistant  will  cany  on  th 
«nAcrihiaTortetuOba«Trator7,  near  Adalaids 
tidad  by  lelf-noording  and  electricBlly-regiater 
lag  ioitiiimenta,  and  the  result  will  hencefortl 
ba  aant  direct  to  the  lioyal  Ueteorologica 
Sodaty  and  the  Qovemment  Meleorologica 
Offiea,  London,  with  both  of  which  the  Torren 


USTTBaS   TOTHS   KDITOB    S^.^^SrSJUkSSS^S^' 


Higl 


ipting  to  blow  ti    ,                           ,    ^ 
iht  Iba  allowed  to  soggart  that  the  rpnodno- 
■        t  rfOia  aHJ- 


>idT*t.tok««padnn«wttb  thli  Uttla  jt., „  .. 

H  U  VBMtaka  to  wiltt  ths  wbo^  bodj  of  phj^ska  s ' 


THB  PBIXB  MSBIDIAV  7B0X  . 
PSBMOB  POIHT  OF  TIBW— AHOTHB! 
PBICK  OB  TWO  FOB  THB  BUX 
SPOTBUBBLB-TEBBBBTBIAXIBLl 
BCOFBS-THB  FOWBBR  THAT  (OAJT'I 
BB-TABDT  "  N0TI0B8"  OF  PBBWO 
XBNA-BaUATOBIAi'KOTIOH  VBOl 
AJff  ALTAZIKTrTH  OMB  -  8FBOTB0 
BOOPB. 

[24&37.J— I  KATX  been  bigU*  amosed  by  th 
panual  ol  the  report  ol  a  leotim  by  Dr.  JansKn  o 
■'The  UniTanal  Prima  Meridian,''  dellTend  be 
fore  the  Paris  OeographiaalSoaioty.  Asanexainpl 
ot  Spnad-oook-jiam  (if  I  may  adapt  a  f«inili» 
Ameiioan  exprewiop)  it  is  pailaot.  The  laamei 
Dootor  is  moet  irate  that  so  OTerwbalminK  a  ma 
Jority  of  the  deligatea  to  the  Washingta 
Conference  shoold  hare  aelactsd  Greenwich  a 
the  initial  point  foe  all  tenatfrial  longitudsi 
Biohalien  settled  tha  Meridian,  and  it  seems  a  kini 
ol  borrifyiog  pisoa  of  impartinanoe  to  Di.  Jai 
that  anyone  ahoold  dare  to  opset  whiu  wasda 
by  the  uolorioQS  Cardinal,  in  joy  at  whoaa  <____. 
*-  -ifln*  biased  all  orar  Paris.    lira  aans  dire  thai 


AstUolal  White  Ltaht  with  Metalllo  Mar 
■aainm.—  Migotsinm  added  to  a  pyrotenbnio  mix 
tan  brigbtens  the  briUianoj  of  its  fiams  amsEiugty 
The  powdered  matal,  a*  manufactured  by  thi 
•iMtrolytio  proasw,  can  ba  well  need  for  that  pur- 
paw.  Two  aod  a  half  per  oaot.  magnedDm  addst 
llfwtbeicd  strontium  light  a  wondarfol  bright' 
mm,  whila  with  the  barinm  light  its  gnen  ooloa: 
b  lanland  paifaatly  whits,  laiambUiig  tha  alsotrii 
l^t.  8uA  miztniaa  might  sarra  wall  tor  photo- 
papMa  paipoan ;  if  with  properly  constructed  ap- 
iwitna  and  chlnuays,  tha  buablnome  smoke  ami 
ba  BfolBiion  of  iojiiiiou  gaaaa  nwy  be  got  rid  of 
Iba  Hanalastueia  ot  magoeainm  by  ebctmlyiii 
fMOBmand  for  white  li^t,  one  part  shallao  to  bt 
tiiB  tooatbet  with  six paita  of  barinm  nitrate,  tht 
■■aa  to  ba  ladnead  to  adu^powder,  and  thDronghlj 
ntead  with  two  and  a  half  par  cent,  maonannm 
Foe  nd  Ughta  the  same  amount  of  magnesium  with 
€Ba  part  of  ahellae  and  flte  paria  of  atronliun) 
■ttiata  answer*  wall.  Whan  being  used  the  mix- 
tn*  li  (paad  apoa  a  pleee  of  sheet  iron  and 
Ipnllad,  or  it  If  pluad  looaaly  in  tubas  of  Tery  thk 
Aaat  siM  of  about  two  o.m.  diameler.  At  thi 
eoaahnstlon  prooeeds  the  sine  is  consumed  with  thi 


ly.whan 


Erdrograpfa 
UieioCTatitDdeaswellBstbe  Adly  of  thai 
made  by  the  Coogiaaa  baoomea  apparent 

One  inflnllesimal   cramb  of  oomlort  the 

delegate  does  aeam  to  have  picked  np  at  Washiogtoi 
— Qeneral  SIraebey  annonnoed  that  Eogland  bai 
iMrnad  to  join  the  Metrie  ConTsntion.     Just  t 


To  Ooloar  Braaa  Btaal-arar  or  Black.— 
Add  00a  part  of  hypoaulphate  of  soda  and  two  parti 
of  anlpbata  of  copper  to  100  paili  of  water, 
Olaanaa  thoroagb:y  the  object  to  be  coloured,  place 
It  In  tha  mixture  and  liaat  it.  A  dackec  tint  u  pro- 
MBvd  by  adding  mora  hyposulphate  ol  loda,  while 
•  largar  qaautilyof  iulpLaleol  copper  will  produce 
H  Unlsh  or  tteel-giay  colour. 

M.  SB  TxoxTXJH  has  attacked  the  hypothesis 
that  oiood*  are  oompoerd  of  Tesiolas  or  hollow 
•pharaa  ot  coudensad  vapoor.  Hi  suppoaes  that 
•va^  aolld  body,  whatever  nay  ba  its  dinmeter, 
ratauia  arouud  ic  by  adhesion  a  special  atmosphere 
of  tha  gas  ill  which  it  is  plunged  ;  that  the  Uiick- 
nasB  «f  this  BtmosphBra  is  nearly  iodependaut  of 
the  volume  of  the  solid  body ;  that  the  attraction 
whieh  ralaiui  it  is  within  the  domain  of  the  mole- 
enlar  forcte,  and  is  manifested  only  within  very 
ahmt  distances.  In  tliia  way  be  accoonts  for  the 
difOenlty  of  oompletaly  remoTing  tha  air  from  a 
tnba  which  is  to  be  Bllvd  with  liquid.  In  the  case 
•f  a  vesicle  snmuDded  by  its  atmosphere,  tha 
thaimal  atta-.Tptico  ot  tbe  water  is  much  greater 
than  that  of  ihe  sorronnding  diathermanous  air. 
Thm  atmospbsra  of  the  vaside  is  consequently  ai- 
nitdad,  and  the  particle  with  its  atmosphere  floats 
by  displaeingau  equal  volume  of  the  ciicum- 
inbint  air.  Tiha  dost  particles  which  are  obsarvad 
In  tha  mn'a  n^  an  sappoaad  to  ba  sustained  in 
(haamaway. 


.  having  I  ..    . 

I  reaaon  or  excuse  for  demanding  thai 
lomeoue  should  be  installed  in  a  "  Solar  Physical 
Observatory,"  at  a  large  salary,  in  order  that,  bj 


[teport  of  tha  Uommittea  c 


he  Boyal' 

ervatory,  Orreowioh,  Bead.,  1B85,  June  Gtb,'  _ 
Thich  1  And  Mr.  Christie  stating  on  p.  10  that 
'it  would  seem  that  tha  maximum  both  of  sun- 
pots  and  faculEC  occurred  about  the  end  ot  I8S3  01 
leginnlng  ol  ISIM  " ;  and  on  p.  14.  "The  ralufall 
n  1B84  was  ISOin.,  being  abont  7  inches  below 
he  average  ol  tha  last  40  ]>aan."  Ttae  same 
ondicion  of  thing)  is  recorded  in  tha  Hateorological 
)bseivations  made  at  manyhoist,  where  the  rain- 
ali  last  year  was  5  47iu.  below  the  average  of  the 
irariouii  37  years-and  so  from  all  parts  of  tha 
'"■* —      HBCently,  too,  I  have  come  acroaa  a  vary 

— " "■ "—""nthi 

Hill 


nterestiug  woik  entitled  "  Obsei 
'opograpby    and    Climate  of   CrowbnroufAi 
lunex"  bjC.  LeesonPtinTO,  M.B,C.S.,F.R.a.o., 
:o.,  which  contains,  amid  a  quantity  of  other  iu- 
ormatioD,  elaborate  details  of  Suiaex  Ilahifall  for 

are  this  with  Wolf's  Tables  of  Sunspot  Maxima 
ud  Minima.  I  Qnd  that  not  tbe  smaU>^it  diacover- 
ble  oonneotian  exists  (or  has  eiiated  lor  46  }'ears, 
tany  rate)  between  tha  spotted  area  ot  the  sun  and 
le  amoaut  of  rainfall.  Now,  this  is  a  question  ot 
icC,  and  not  of  the  very  least  of  opinion,  which  is 
pan  to  investigation  by  everybody  who  can  read 
id  write  ;  and  in  the  teeth  ot  it,  it  is  impoaaible 
>t  to  question  either  the  buna  Bdea  or  tha  absolute 


itohidi 


tlon  in  tb*M  eplnmns  ^  the  atticls  by  Proteaaot 
Holden  (to  which  Mr.  Sadler  refers  in  tbe  con> 
eluding  paragraph  of  letter  24474,  p.  128)  would  be 
ot  intenat  and  advantage  to  a  graat  many  at  ynnr 
readers  who  aannot  obtjdn  aooaaa  to  tha  pablication 
in  which  it  originally  appeared. 

Premising"    -■"--••         ---■ 
mostaarefu 

that  tha  aolntian  ot  Mr.  Mee's  ditBooltr  <lett«t 
2t477,p.  428),  or  part  ot  it,  will  be  found  in  tha 
faot  ot  the  Dutrustworthiness  of  tha  estimatlDn  of 
tha  powen  of  eyepieoe*  made  by  Ihe  opticians  who 
•onUruet  'Or  aell— them.    A  few  (a  Terr  few}  ot 

the  bigheat  class  vriU  ir — *- 

rataly,  and  furnish  thi 

amount  of  amplification ;  L  _. „ 

powers  and  the  run  of  teleeoope  sellers,  the  te 
anc^  to  exaggerate  seams  irrasistibla.  Beside*, 
wbilr,  ot  course,  a  power  ot  2,000  on  a  Tin.  re- 
flector woold  show  a  bright  star  a*  an  amorphou* 
smudge  of  light,  no  obsurer  ooold  legitimately  say 
that  he  had  Ktn  the  star  with  any  anoh  a  power. 
Finally,  note  what  Kitchinerhimseli  says  in  various 
parts  of  his  book  "  On  Telescopes,"  as  to  the  nsa— 
or  rather,  utter  nseleatneas— of  Iiigh  magnifying 
powers  (p.  74). 

Latter  24604  (p.  ibl)  snsgaata  to  me  to  HT 
that  on  the  moraing  of  July  S2nd  I  reoaived 
"  -<  June  number  ot  the  It  A.8.  Manlhty  Netita 
■•---• —  Jjt,    Hind's   predicted    details   of  tbe 

ot  Aldabaran,  whieh  had  happened  13 

I  previously !     Ot  the  value  of  this  to  thoaa 
Dws  of  tha  Society  who  happen  to  be  pnotisal 
obaervers  it  would  ba  needless  to  insist.    Happily 
in  the  Eaouan  MscuaKic  we  have  a  journal  read 

'■'—"-  *iy  aveiy  owner  ot  a  talei '-  ' 

jdom.    It  vre  were  left  ti 

mercies  of  Bnrliogton  House  tor  the  an; 
)f  snob  phenomena  as  a  daylight  ooanltation,  I  aa 
'""a  aiiaid  that  many  a  one  would  go  nnobsarvad 


Fdlowi 


janaral  Strmohey  does  not  die  until  tha  moat  un. 
Mnentifio  French  ayitem,  founded  on  snerroDeoni 
measure  of  a  lool  Meridian,  is  nsad  In  Eogliil: 
»}mmeroe~wsU,    Hethnaelah  wiU  ba  a  Uby  tt 

Humbug  dice  hard,  and  I  do  not,  therefore, 
ipalogiaa  tor  once  mora  reverting  to  tha  subject  ol 
lunspots  and  the  weather.  All  readers  of  thi 
ElsoLlBB  KxOHanio  must  know  how  blatantly  il 
la*  been  asserted  that  the  years  ot  maximum  Sotai 
listurbaaoe  are  those  of  the  greatest  rainfall,  and 
:iee-vertii,  such  assertion  having  been  made  in  thii 


The  taak  set  by  "Montmartn"  hi  latter  24J0B 
(p.  1G2)  is  beyond  my  oapsolty,  inasmnoh  aa  tha 
juantitiea  of  altitude  and  azimuth  and  hour  angle 
ud  N.P  J},  do  not  vary  equably,  which  they  must 
lo  it  an  equatorial  motion  could  be  obtained  by  a 
dngle  movement.  A  faTtimi  this  would  apply 
to  an  anaageiiMut  lor  following  the  moon  with  nea 
rerj  Irregulai  motion.  For  example,  she  south*  to< 
nonowmonilnglSminutaslatertban  she  did  this; 
m  the  morning  of  Aogust  7  one  hour  later  than  on 
Ihat  ot  the  6th ;  on  the  morning  of  Sept  1  62 
ninutaa  later  than  aha  did  on  that  ot  August  31, 
mdaoon. 

It  is  quite  worth  the  whila  ot  "E.  B.  F." 
[query  67100,  p.  463)  to  attach  a  G-priam  tpectro- 
leopa  to  any  aatronomical  telesoopa  lU  an  apertura 


K  Fallow  ot  the  Boral  Aattanomloal  Soolatp. 

ASTBOBOMIflAL. 
[24638.]— I  luvE  no  wish  to  appear  to  dispute 
nth  ao  eminent  an  astronomer  as  Hr.  Franks 
Ietter2450)),  so,  It  yon  will  aUow  ma,Iwill(mly 
lak  him  to  think  over  and  compare  his  own  diota 
ls  to  100  to  tha  inch  and  the  explanations  I  cffoied. 
The  "radnotioad  abaurdum"  is  founded  00  hli 
tatementa,  not  on  mine. 

Jlay  I  ba  allowed  to  ask  him  it  all  vision  is  not 
dentually  tbe  same,  whether  of  stars,  planets,  or 
he  page  of  "E.M.'  on  which  this  ap|iaarif  Every 
mage  is  made  up  of  points,  and  ths  light  from  any 
loint  passing  through  any  aperture  results  in  a 
Ml  and  diffraction  rlngt.  In  pnotke  only  bright 
iuts  make  sufflriant  uuptession  on  the  retina  to 


itoduoa  rings,  and  in  tha  case  of  surfaces  the  diao* 
od  rings  overlap  and  become  oontinnons.  Tliis  i* 
pticat  theory.     Perhapa  Mr.  Franks  denies  it.. 

But  he  ttlis  us  "  the  intriusic  brightness  ot  either 
.  bright  star  or  taint  fomci  depenCs  upon  aperture 
nd  nothing  else."  Will  he  kindly  consider  thi* 
gain  P  Ttae  total  amount  ol  light  from  a  star  de- 
lends  upon  the  aperture ;  but  when  we  raise  a  disc 
od  spread  that  li|;ht  over  a  perceptible  area,  «s 
BTtainly,  in  my  judgment,  ledoce  the  iotriostc 
rightneas.  We  sew  the  faiut  eumn  ud  wall  under 
neb  drcumstances,  beoanie  the  same  quantity  ot 
ght  reaches  tha  retina,  but  the  image  is  leas  bright 
am  afraid  tbii  is  a  "  rednctio  "  again. 

If  Mr.  Pranks  still  differs,  I  can  only  aak  him  to 
7  it  practically,  premising  that  if  his  aperture 
'ill  not  stand  lliO  to  tha  inch  and  give  clean  discs, 

is  necessary,  in  order  to  try  fairly,  to  raduoa 
perture  to  some  size  that  will  do  so.  II  he  does 
at  find  star  images  decrease  in  intrinsic  brilliancy 
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(24862)  ahowi  gnat  obMirwt  have  been  of  opiniona 
Tny  nmflar,  and  have  found  the  same  praotioal 
retolts,  Menrs.  Frankf,  Gandlbert,  and  some 
otliein  appear  to  possets  ezoeptional  sight,  which 
eoaMei  them  to  see  close  donolee  *and  dongatioos 
wiUi  low  powers.    I  hare  no  snch  ability. 

In  letter  24478,  re  70  Oph.,  does  ang.  lat.  40** 
BManPA40o?  fiecanseif  itdoes,  Imost,  withall 
dnd  deference,  ask  Mr.  Franks  to  measure  again. 

I  beUere  the  comes  to  101  Cassiopefse  is  seldom 
teen.  It  may  interest  some  to  know  that  on  July 
8th  I  saw  it  north  and  a  little  preceding.  The  beat 
ait.  of  position  is  that  it  is  in  a  direct  line  for  the 
pnoeduig  star  of  the  10*3"  pair. 

What  IS  present  distance  of  dose  pair  of  2  2481 P 

Webb  mentionB  two  faint  eomee  to  6468  B  A  C. 
nds  should  be  three,  as  there  is  another  at  same 
distance  as  the  two. 

Mr.  Tarrant  furnished  me  with  sketch  of  63 
Ophiuohi,  and  I  have  seen  all  his  stars ;  but  I  am 
una  there  are  more  within  the  space  he  includes, 
although  the  thick  London  air  wiU  not  adlow  me  to 
■eo  them  well  enough  to  fix  their  positions.  He 
•hows  one,  a  little  p.  a  line  from  C  to  D.  There 
fa  another  star  between  this  and  C. 

B.  Hohnea. 


THB  BBD  8TAB  BIBM.  464. 

[24639.]— Thebb  is  an  error  of  about  half  a 
minute  in  the  B.A.  of  Birm.  464  in  Schj.'s  first 
catalogue  of  red  stars  (Ast.  Naeh.  1591),  which  Mr. 
Birmingham  has  followed  in  his  Bed  Star  Catalogue, 
tad  in  his  reference  to  this  star  in  the  Monthly 
il^t«««  for  June  1874.  Schj.'s  place  in  his  second 
ealakwue  is  correct.  I  haTe  only  been  able  to  find 
two  indubitable  meridian  obserrations  of  it,  after 
■sarohing  more  than  100  catalogues ;  for  the  sup- 
poied  determinations  in  the  Dunsink  Observatious 
IT.  cannot  belong  to  this  star.  It  was  also  observed 
once  in  a  20ft.  sweep  by  Sir  J.  Herachel.  The 
fdlowing  are  all  the  results  known  to  me,  reduced 
to  18800: 

F,  xTiii.  43  48  47  -  8"»  2'  26  4" 

SantinI  49  49  33-6 

Lament  49*20  391 

[Dnncink  24*73  24  6] 

Hg's  obserration  is  given  in  his  list  of  red  stars 
on  page  449  of  the  **  Results  of   Astronomical 
Obeerrations  made  at  the  Cape  of  Good  Hope."  It 
wae  made  in  a  sweep  in  the  last  half  of  Uie  year 
1827.    Santini's  observation  ib  found  in  the  zones 
at  the  end  of  his  little- known  work,  tiie  **De- 
soriiione  del  Circolo  Meridiano  dell'  I.B.  Oaser.  di 
PiadoTa"  ;  the  observation  was  made  in  July  1844, 
and  is  the  mean  of  two  determinations.    Hie  three 
(Aflenrations  on  which  L%moDt*s  result  is  founded 
ware  made  in  September  1860,  August  1861,  and 
September  1863.    They  are  eiven  in  the  **  Annalen 
der  Koniff  Stemwarte  bei  Miinchen  (Sopplement- 
Band  ix.)  "  The  Danaiok  place  ia  the  mean  of  two 
determinationa  (one  being  allowed  only  ^  weight) 
bj  Dr.  Drejjrer  in  1879  and  1880.    I  have  marked 
this  "  D  "  m  the  diagram.    The  magnitude  ia  given 
aa  9-6  on  July  29th,  1880,  the  beat  observation ;  but 
Bumham  called  Birm.  464  7  0  maff-  on  July  24th, 
and  6*8  mag.  on  July   3Iat,    1880.    The  obj<:Ct 
observed  at  Dunaink  ia  evidently  aome  other  atar 
near.    It  ia  curioua  that,  though  Birm.  404  appeara 
aa  the  bri^hteat  atar  of  the  triangle  on  the  mapa  of 
Inghirami  and  Capocci,  ita  place  was  not  deter- 
mmed  bv  the  former,  though  he  obaerfed  Noa.  2, 
4,  and  6  (the  numbera  are  thoae  given  by  Mr. 
Qemmill  iu  letter  24480,  page  429).    Ita  abaence 
from  Bessel  may  be  accounted  for  either  on  the 
supposition  that  the  atar  waa  ao  faint  at  the  time 
tibe  zone  was  observed  at  Kouigaberg  as  to  eacape 
Bessel,    or,    which   I   thiuk  more  probable,  that 
the    star  being   a   bright   one,  Besael  preferred 
to  observe  the  fainter  star  No.  5  near  it,  leaving  the 
bright  one  for  other  obaervera.    There  ia  poaaibly  a 
third  explanation.  Birm.  464  baa  a  very  faint  comet 
at  14*3",  forming  the  pair  /j  969,  and  No.  6  appeara 
to  be  /J  970 ;  while  No.  9  ia  apparently  h  868,  given 
in  Sir  John's  third  catalogue  without  mags.,  poa., 
or  distance,  as  **  a  beautiful  little  double  star  iu 
the  field  with  a  most  remarkably  red  star  9  mag." 
It  is  from  this  observation  that  the  star  is  included 
in  the  list  of  red  ones  in  the  Gape  observations.    It 
would  seem  at  first  sight  aa  if  Birm.  464  had  a 
oonsiderable  p.m.  in  deol.  from  a  comparison  of  the 
observations  of  H^,  Santini,  and  Lament ;  but  Hs*b 
observation  is  not  of  course  delicate  enough  to 
determine     thii,    and    Santini's     is     in     error, 
as    there     is     a     similar    discrepancy    between 
his    observations  of  No.  6  and  Lamont's,  while 
Beisel's   place    of    No.    6  agrees    exactiy  with 
the   latter's,   as    does    Santini's  No.  2.     In  the 
diagram   I   have    inserted    Nos.    1,    2,    3,    4,   6 
from  Lamont,   6  from    Bumham,    9  from  Her- 
sohel,    7,    8,    and   10.    from    loghirami's    map 
(**Mappa    Uranographica,"   also   in   the   Berlin 
■tar  mapa).    Thia  map  waa  made  in  1827  and  18*28, 
and  Capocci*s  about  the  same  time.     Inghirami 
iBMd  a  4in.  Fraunhofer,  and  annular  micrometer, 
Cmpoed  pivhmb)jr  a  3jin.    I  regret  that  owing  to 
Am>atb  dediBMtion  1  tua  not  able  to  examine  the 
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group.  The  following  are  the  mags,  of  Birm.  464, 
not  included  in  his  Red  Star  Oatuogue  (with  the 
exception  of  Henchers),  with  tiie  dates — 


»» 


Herschel.    1827*7  9  mag., "  most  remarkably  red. 
Inghirami.  1827- 1828  8  mag.  Eatimated  from  map. 
Capocd.      1828  +      8  mag.  Eatimated  from  map. 
Santim*.       1844*62      7  mag.  Colour  not  noted. 
Lamont.  1860*73;  1861  63;  1863  74.  6imag.  Colour 

not  noted. 
Bumham.  1880-63,  *64,  *66,  70  mag. ;  1880*68  6  8 

mag. 
Gk>re.  188471      8  mag. 

Gemmai.     1884  63      8  mag.  "  Magnificent mby." 

I  do  not  think  that,  all  thing;8  considered,  there 
much     evidence    of    variation.      The   mags. 

igped  to  red  stars  by  different  observers  vary 
considerably.  For  instance,  Mr.  Webb  made  the 
magnitude  of  this  very  star  96  on  Sept.  22nd,  and 
Mr.  Birmingham  7*6  on  Sept.  23rd,  1873. 

The  following  are  the  ma^;nitudes  aaaigned  to  the 
other  atara  in  the  group,  mduding  those  which  I 
have  estimated  from  the  maps  of  Inghirami  and 
Capocci. 
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H.  Sadler. 


P.S.— Burton's  mag.  (7*6)  of  Birm.  607  does  not 
appear  in  the  Dublin  obaervationa. 

THB  DATLIQHT  OOOULTATION  OF 
ALDBBABAN. 

[24540.]— BEiiiiBHZNa  to  Mr.  Pearaon'a  remarka 
on  the  above  aubject  which  appeared  in  your  iaaue 
of  the  24th  inat.,  I  would  beg  to  inform  that  gentle- 
man that  the  times  of  immersion  and  emersion 
were  taken  at  Bouadon  by  a  aidereal  chronometer 
which  baa  been  rated  by  atar  tranaits  taken  at  my 
obaervatory  with  an  ioatrument  in  excellent  adjuat- 
ment,  and  I  have,  therefore,  no  doubt  whatever 
that  my  time  is  correct  within  the  decimal  of  a 
aecond.  and  is  quite  independent  of  the  position  of 
Lyme  Regis. 

Aa  Mr.  Pearson  ia  doubtless  aware,  there  is  con- 
sideralla  difficulty  in  deciding  upon  the  exact 
instant  of  emeraion  in  the  ciroumatancea  under 
which  the  occultation  of  Aldebaran  took  place  (the 
full  blaze  of  aunlight),  and,  therefore,  a  amdl  error 
may  poaaibly  occur  in  the  time  noted ;  but  with  the 
immeraion  uie  oaae  is  entirely  different  and  the  time 
of  that  phenomenon  is  accurately  given,  in  proof  of 
which  I  may  mention  that  the  lon^tude  deduced 
from  it  agrees  exactiy  with  the  position  of  Bousdon 
Observatory,  derivea  from  a  recent  measurement 
taken  by  the  Ordnance  Survey  Department. 

I  am  unacquainted  with  Mr.  Pearson's  partially 
graphic  method,  beyond  casually  gbnoing  at  some 
examples  of  it  given  in  the  English  MsG^iao.  It, 
however,  appears  to  be  a  modification  of  the  wall- 
known  i^pbic  method  <st  Mi,  Penioee. 
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While  thanking  Mr.  Pearson  forhis  kmd 
I  prefer  to  trust  to  the  results  of  actual  observatiosj 
and  time  derived  from  transits,  rather  than  r  " 
method  which,  at  the  beet,  can  only  give 
mate  results.  O.  B.  Peek,  X.A.  VJ 

Bousdon  Obeerratory,  July  27th« 

THB  DOUBLE  STAB  S.  1069-XBSAZllB. 

[24641.]— I  AX  glad  that  Mr.  Gandibext  (jmrn 
24663,  p.  461)  has  succeeded  in  identifying  Us|riL 
I  mentioned  £.  1969  because  the  angle  and  ^*~" — 


scented  similar  to  thoee  of  Mr.  GandibflEf  s  |ife, 
though  aa  2.  1969  waa  included  in  p.^g  fint  Mrin 
of  Chicago  measures  ^whieh  I  thought  Mr.  Qarii> 
bert  possessed),  and  tne  majsnitudea  were  lo  vay 
different,  I  hardly  thought  it  poesihla  that  the  tvo 
could  be  identical ;  still,  I  was  sorpriaed  that  » 
bright  and  easy  a  pair,  as  Mr.  Ghmdiberfs  ssonsd 


to  be  from  his  description,  thould  have  wmarf 
notice  so  long.  £.  1969  is  either  W.  B.  (2)  XV.ttB 
or  670  ;  but!  do  not  know  whioh  ot  the  two  it j^ 
as  it  is  not  in  Fas.  Med,  /3.  identiflea  it  with  601. 
and  Stone  with  670.  The  places  for  1886-0,  bsoi«^ 
up  from  Weisae's  Bessel, 


W.  B.  (2)  XV.  668.  XVh.  30m.    9-la.  -f-  36"  9'   $r 
670.  XYh.  30m.  16*la.  +  '^'*  6'  VT 

Besael  calls  both  9  magnitude ;  Arg.  ratea  668  it 
91  mag.,  and  670  at  9^.    £.  ealla  A  of  his  1M» 
9  mag.  in  1829,  and  8*6  in  1831  and  1838.    BkH 
very  seldom  been  meaaured,  though  De.  obsensi 
it  five  times  between  1863  and  1872,  eaOmg  Hi 
larger  atar  96  mag.  in  S.'s  scale  on  all  five  oeai* 
aions,  B  ranging  from  10  0  to  11*0  mag.,  or  I9i 
mag.  as  a  mean.    De.  caUs  it  very  difBealt  oo  thm 
nights,  from  its  faintness  and  oompaimtive  dots- 
neaa.    Howe  rated  A  9  0  and  B  10  ()  nlag.  co  tk 
one  evening  on  which  it  waa  meaauxad  at  Giasa- 
nati.    The  difference  between  theae  estimate  mt 
Mr.  Gaudibert's  is  astonishing.    The  fbUowiagav 
the  principal  measures : — 

Msoi 
£.       24107  :  1*713  :  1831-68.    8  ni|^tk  87.  IH 
Da.     240-86  :  2  002  :  186827.    6  nighta.  9  6,  IH 
/J.       242-3    :  208    :  1878*41.    1  night,   notgiftt 
0. 0.  240  1    :  1*80    :  187930.    I  night.    9*0,  IM 

The  pair  is  evidently  unchanged.   As  8*6  2.  is  sM 
equai  to   91  mag.  Arg.,    the    agreement  of  ii 


various  estimations  of  magnitude  is  satisfactBw; 
but  this  makes  it  the  more  remarkable  that  ml 
Gaudibert  should  ever  have  called  A  a  6th 
tude  star.  I  should  be  glad  if  he  wovdd  look  i  _ 
at  this  object,  and  determine  which  of  the  twoM 
in  Weiaae^a  Beasel  £.  1969  is.  Hia  circles,  hj  Us 
way,  must  be  considerably  out  of  adjustnisnt.  II 
ia  curioua  that  the  place  of  Bode  26  (5oroc«  ihoeM 
have  agreed  so  exactiy  with  Mr.  GaudflMrt*s  iiil 
place  for  his  pair. 

In  letter    24632,  page   466,  for    13  9in. 
Bros,  read  14  9in.  Henry  Broe.  XL  Sadler. 


B.    448 

(24642.]~lN  reply  to  Mr.  OeoimiU's  leqvi 
(letter  24480),  I  send  the  aooompanying  littk  Mf 
of  the  vicinity  of  B  448  oopiea  from  Haidieg% 
Atlas,  which  will,  I  hope,  help  him  (rongh  tboiji 
it  is)  to  find  Birmingham's  etar.  The  pasiliaa  sf 
the  red  star  Twhioh  is  not  given  bjaaidHf « 
Lalande),  marlmd  1^  a  mMl  drefo,  Ihaiaflll 
down  carefully  from  Birmindham'a  poaittm  ii» 
dnced  to  the  epoch  d  Hardisg^a  Alhi(U09.  I 


n.T  81,  lSft£. 
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th*  ■millet'  image.  WQl  he  ezpUii  bow  the  MM* 
totkl  qnantitT  ol  light  etfi  be  ninad  orcr  Iota  Ubm 
the  eiem  ud  lesuiiii  M  briluut  mtzlnrioellr  M 
before.  There  it  ■otnethiog  In  optical  Uwocj  H  . 
expounded  b^  mrtroDomen,  which  diffen  mndt 
from  the  thaorr  of  light  h  expoooded  hr  TrmtaH 
and  Prof.  Abbi:,  foi  they  teaoh  ni  that  aittmHUcn 
phenomena  t^e  plaoe  onder  «U  oEreoDutanoea  of 
vklan,  and  InemMtiie  ot  MBhtaeM  of  objedi, 
while  lit.  nankitelli  OS  that  theTUoD  of  blight 


lettered  the    inudl    itan   i 

ij,  and  the;  aie  ae  follow*  :- 

«  -  Lilande    3432i 

b  =         „  34335 


(Sim.) 


e  -         „  34312     {8j 

d  =         „  31421     (S) 

«  -         „  34412     ni) 

„  34670    (') 

nit  nomanitudeanigned  to/inLalande' 
pie  ;  bat  Ihe  itai  wu  ertiroBted  Tim.  b' 
M  (Jfon.  Ad(,  E.A.S.lSS9,p.  341). 

t  __. ..  ...   TOT.  my  only  anthority  fi 

leintbe  ■■*-    •■■■       '  ' 


>  7'Sm.  if  the  DOtaii 


"  Ked  Star  Cata- 

If  B.  GOT  ii  n&lly  Tariable,  the  limiti  of 
len  would,  I  think,  be  Inolndsd  between  4m. 

h  rafeTanea  tothe  obMmitioni  ot  "H.  D." 
'  24479),  I  may  tay  that  the  dirtant  ennui  to 
if  a  aupected  raiiable,  and  ia  No.  GSG  of  my 
«».  J.  B.  Oore. 


US .]- Whilx  engaged  in  oomat-Meking  with 
I.  refleotoi  on  the  ereniug  ot  July  6tb,  about 

o'olock,  Iwaaitaitled  by  an  almoit  bUnd- 
di  of  tight  la  the  lelMOOpe.  Quickly  remor- 
IJ  eve  tcom  the  initnunent  and  looking 
dt,  1  beheld  a  magnifloent  meteor  moTing 
y  fioa  a  point  lODth-eait  al  Uie  zenith  toward) 
ith-wett.    It  dinppeared  at  an  altitude  of 

40°.  Before  diiappeaxing  tt  bant  into  four 
>  haUa  of  TBTied  oolcon,  thoie  in  the  rear 

•  Tirid  gceen  mergioit  into  parpjiiih,  the  foie- 
•nd  Urgeet  ball  being  an  iDtenie  ciimion, 
Mrt  waa  heard,  althoaeh  liiteoed  for  tome 

" ■■-■-'-  ■— ■-      I  fcimad  the  '   ■ 

DflMwaircTthli 
la,  on  the  morning  of  Joty  bib,  while  reeling 
M  BOmentarily  Irom  the  teleioope,  I  law 
tt  ?ery  floe  meteor  moringaorcaa  the  northern 
N  from  eait  to  wait  below  PoUni.  This  one 
Tory  bright  train  Tiaibia  to  the  naked  eye 
'  three  mjoiitei,  and  in  the  teleieope  which 
ned  npoD  it  (m  ia  my  coatoni  ottsn)  itooold 
I  for  a  mnch  longer  interral  twirling  and 

•  into  moat  fantattio  fonne. 

new  comet  diacoTered  Joly  7th  by  our  gcod 
InitrioDi  fellow -worker,  E.  E.  Barnard,  or 
LUderbilt  UoiTenlly,  NaahTflle,  waa  raadil] 
op  by  me  on  the  erening  o<  July  10th,  ii 
imateB.A.  lThonr>,15Diinutea;  declination 
"Su*.  Itia  faint,  andhiiapeculiufli'bing 
uioe  in  different  part*  ot  the  coma.  It  hai 
■eiiennelenadeddedlyoDonBiide.  and  that, 
ly,  toward*  the  «m.  Laat  night  I  uw  in- 
1*  ot  a  Tely  abort  bruth-lika  tail.  The 
■ft*  eadiy  found  with  the  Din.  Kewtonian, 

•  (aen  afterward*  with  the  apeituia  rednocd 

WlllUm  S.  Brooke. 
HODM  Obaemtory,  Phelpa,  N.Y.,  July  13. 

lEB  aiKB  AOanSXTLATOB. 

4.]— Hate  any  of  your  readeia  had  any  ei- 
s  with  the  Quni  aocumntator,  which  ia  thua 
id  in  aFienoh  paper :  — Ths  new  accumulator 
Jim*  ia  oompoaed  of  cylindrical  tnbaa  of 
laaed  mtioaUy  in  the  following  poaitiOD : 

IB  oaken  ebeit,  lightly  ooatod  with  gntU- 

Md  fomEng  a  larle*  ot  linea  aoalogon*  to 
mA  the  aima  manner  a*  thopUtea  ot  other 
latnn  AU  tha  tube*  of  the  aame  line  «om- 
I*  with  Meh  other,  the  alternate  Una*  being 

to  tkt  tmgkttn  ud  jNMitivs  polw   ^ 


Qia  batleiT.  Tie  tnbM  are  flDed  with  ri1< 
phate  of  lead,  whiah  the  inventor  hu  bauti 
to  ba  preferable  to  red  lead,  uid  perforated  with 
vertical  apaitnre*,  which  permit  the  liquid  to  entti 
and  riie  to  the  top.  The  oombinatlon  of  element! 
doe*  not  differ  euentially  from  that  found  in  the 
otdinaiy  type  of  aocamolator.  But  the  oon> 
atruotion  of  the  battery  i*  nnique,  and  pot*H«ei 
thia  advantage  :  the  leaden  ojUnden,  when  in  n*e, 
oan  be  tar  more  imdily  removed  than  the  platei 
ot  other  aeenmnlatot*.  From  tha  intonnation 
given  by  U.  Qlmj  of  the  work  ot  an  elemanl 
ot  100  kilogramme*  —  the  only  type  yet  con- 
atruotad— the  fonnation  ot  the  element  laata  120 
honn.  It  retnma  in  tha  diiohatge  86  pei 
oent.  of  the  energy  abaorbed  diuiog  the 
charge.  Ita  praotical  oapadty  ia  3,700  kilo- 
gramm^trea  per  kilagrunme  ot  lead,  and  it*  eleelio- 
motive  toroe  at  the  dtaoharge  i*  more  than  three 
Tolta— lometimea  a*  high  a*  36  volla.  We  givt 
theae  flgnree  aa  thay  have  been  given  to  w,  and 
without  vonohing  for  tbeir  aeonraey.  The  laal 
aaaertion,  abora  all-vla.,  a*. to  the  B.H.F.-  _ 
eepedally  donbttnl,  and  ahonld  M*wedly  ba  taken 
tuni  grano  tatit.  For  the  ohemlcal  aotion  prodnead 
by  the  element,  Qiai  would  aeem  to  be  almod 
identical  with  thatobaervad  in  the  Flali  *Mondary 
battery,  ai  well  aa  in  the  Fanre-BaOon-yolakniai 

Spe,  and,  ao  far  aa  we  oan  aee,  there  ia  nothing  b: 
a  oonatructlon  or  working  of  the  Qimi  battery 
tbat  explain*  how  anoh  an  E.U.F.  aa  that  claimed 
b;  the  mventor  oonld  be  generated.  Nevertheleaa, 
the  new  tppaiatna  ahowa  great  ingennity  initaooD- 
atmction,  f  or  it  i*  abnpla,  and  penult*  of  the  ea*; 
and  eipeditioua  removal  ot  the  poaitive  lea^, 
whiob,  it  tha  batteiy  poaaSMea  the  economjoal 
qnalitie*  atttibnted  to  it  bv  its  inventor,  will  lerTt 
to  make  it  partionlarly  valnable  in  indoatrial  em- 
ployment. 

A*  I  wi*h  to  conatmot  a  lai^  aocnmalator  bat- 
ter; tor  experimental  purpoaea,  I  ihonld  ba  glad  to 
have  the  ontioiam*  ot  your  readere,  Mr.  Sprague 
and  other*,  on  thl*  form.  Q.  M.  B. 

100  TO  THX  IHOS  ATBBIUBB. 

[24646.J— I  lUTE  been  a  devOtM  to  teleecopli] 
pnraniti  all  my  life,  and  have  derived  no  tmall 
amount  of  iDlanDation  from  the  pagea  of  the 
"  £.  M."  I  would  not  trouble  yon  now,  bnt  lome 
of  the  remark*  ot  onr  friend  and  mentor,  Mr.  W. 
S.  Fianha  upon  the  100  to  the  inch  qneition  aeem 
to  need  tnrther  explanation. 

He  laya  (letter  21G05)  that  ha  mnit  maintain 
"  that  the  atmoephera  doea  enter  into  thia  quae- 
tioD,"  thequeation  being  whether  the  atmotphare 
can  aet  optical  thaorie*  at  deflanoe.  and  *o  prove 


•otteuing  of  ontune  with  hi^h  power*  wa*  (otiralT 
due  to  the  enlargement  of  point*  into  diaea,  andthu 
on  planet*,  moon,  ttar»,  or  anything  elie. 

V.  F.  SoOCB. 

AK  AI>JTr8TABI.B  OBJBOT-dLASB  POS 
TBLBSOOPB-I. 
[24646.]  —Haviro  been  to  foitnnate  a*  to  obtain 
the  advioe  and  aiaiatanoe  ot  your  able  and  ikllled 
correapondeot  "Friamatiqne"  in  aanjing  out  a 
plan  whloh  I  aubmittsd  to  hini  tor  making  an  o.g„ 
now  the  Inatrament  ha*  been  received  frmn  him,  I 
propoae  to  aend  aome  aooonnt  ot  it. 
Th*  two  glaaaea  which  form  an  o.s.  are  In  noal 
I  ca*M  plaoed  in  ooutaot,  and  when  thi*  i*  tha  obm 
any  erron  which  m^  ariae  in  tha  oorrMtiOB  of  Hm 
apherioal  aberration  eao  only  be  remedied  by  a  bMb 
grinding  ot  one  or  mote  of  the  *nrtao**i  bnt  It 
mitead  ot  having  them  in  contact  we  plaoo  th*M 
at  a  amall  diataoca  apart,  all  meh  error  mi^  be 
eliminated  aimply  by  varying  the  diatanoa  batwMB 
the  ientaa,  and  thi*  will  oertainly  be  a  gain,  te 
many  freah  adjutBant*  of  dittanoe  may  ba  madain 
the  umewbioA  would  be  required  tot  treahgi' 
and  poliihiog.  The  caloalatian)  tor  r-' 
aberratioQ  aboold  be  tnado  to  that  whan  th  .  . . 
ue  in  contact  there  ahonld  be  a  alight  ovar 
oorreotion  of  q>h.  ab.,  and  when  thiaiiuacaM  w 


reahgrfndlng 
n  mheriaJ 
Qtha-lnaM 


„  a  mitable  diaCance,    Whenever  11 

aver-correotian,    the   lenae*  have   to   ba  hu&w 
aeparated,  and  when  ther«l*iuid«r-oon*etian  tl 
moat  be  brooght cloaer  together.  Andthiataeqoi 
true  tor  the  oolonr  oorreotion  ^ao ;  in  fact,  tha : 


—U    power 


.    be  inoreaaad  till  it  bemmw  agnal  to 

length  ot   t' '...-.  .'_.  ., 1 

abarratian  ol  the  flint  baeome*  0,  eotliatfoi  tta 


the  fooal  length  ot   the  fint  leoi,  the 


oair  it  ia  radncad  to  that  of  tha  flnt  leni  only.  Alao 

tor  the  oolonr   aberration,    when   a  ray ~ 

throDgh  the  optical  centre  ita  deviation  ia  0 


Sa  paai  to  thaoptioaloaotn, 
viatloQ  producad.    Hanca. . 

if  there  i*  a  ■light  over- 


..  teleaoope  could   not  beat 


1,3U1  0 


the  ieaa  beoomaa  the  Mviatlon 

when  the  lania*  are  in  contact,  either  the  one  O. 
tha  other  aberration  may  be  ODtTected  to  any  de- 
gree ot  aocnraey  aimply  by  InoreaaiDg  the  diatuwa, 
and  witbont  having  to  gnnd  lanaee  ureah.  It  mart 
be  borne  in  mind,  however,  that  the  aama  dlalanae 
whloh  give*  the  beat  oonection  tor  the  one  doM  mt 
neceaaanly  do  ao  tot  tha  other ;  and  ao,  perhapa,  fa 
pnutioe  wa  ahall  generally  have  to  give  and  take — 
that  if,  make  a  alight  aaariflni  of  the  one  for  tha 
benefit  of  the  other,  aooordiog  to  the  JodgaMotof 
the  aitiit.  It  would  aeem,  however,  that  a  aauU 
shange  ot  diatanoe  which  would  produce  a  eon- 
liderable  effect  upon  apharical  aberration  prodoMa 
one  which  would  not  ha  nearly  lo  aanaiUB  npcai 
that  tor  colour ;  thua,  C  and  F  or  C  and  G  will  be 
nearly  aa  good  tor  oolaur  correction,  tha  one  aa  tha 
ithei ;  bnt  the  diffatanoe  ot  diatanoa  required  lOx 
Ihaii  oorrectiona  reapeotively  will  produce  a  mnA 
mors  aenaible  effect  on  ephencal  aberration. 


—„..  aperture'  than  niual  might  not  be  of  advan- 
lage,  and  the  teleaoope  wa*  ao  made  accordingly, 
hough  not  altogether  with  the  approval  ui  "Fri*- 
natiqne,"  lu  dimenalona  are:  Fooal  lengtt, 
ibout  44ia, ;  apertuie,  SJln, 
"Friamatique"  think*,  after  making  trial,  tbat 


r*  different- lltad  iutrameob  wHl  bear,  but  ot 
the  limit  our  atmoepbere  praatioallv  Impoae*  on  tha 
bigbaat  powen  posaible  on  any  teleecope.  Atmo- 
apbtric  diatnibanco  may  limit  the  higheet  power 
ponible  to  one  that  can  be  well  enough  naed  on  a 
lOin.  inatrument;  bnt  thia  ii  not  aetting  optical 
thooriea  at  defiance. 

If  a  26in.  on  auftLciently  iteadyair  will  notatand 
aa  high  a  power  ai  a  unaller  matrument  propor- 
tionately, can  Hr.  Frank*  give  ua  any  raaaon  tor 
it*  failure,  enppoiing  it  to  be  petfent  in  figure  f 
And  I  cannot  tuUow  him  aa  to  brightneaa  ol  *tar 
image*.  II,  a*  ha  laya,  it  ia  dependant  npon  nothing 
elae  but  ap«rture,  then  I  anppoae  be  mean  a 
that  the  intrinaic  biillianey  i*  the  same  whether  I 
u*e  IDO  or  600  on  my  Oiiu.  minor.  Nowlralaea 
dlao  with  300,  and  with  GOO  the  diao  i*  twloe  a* 
large  in  diameter,  and  font  time*  the  area.  To  me 
thi*  largar  diao  i*  apparently  mnob  l*M  inttintiaally 
bzUliant ;  but  Itr.  Franka,  U  I  loUnw  Um  ow- 


„ &c.,  &  de- 

idedly  a  good  one;  but  that  In  come  leapeol*, 
*hich  be  ha*  pointed  out,  a  aomewhal 
letter  one  might  ba  nude.  Anyhow,  what- 
iver  may  be  the  detecta  In  the  archittot'* 
leiigu,  it  i*  evident  that  the  artiit  haa 
loue    hia     work     eicecdinely    well,     and 


zpected,  haa  certainly  beenmade  with  co 

kUI.     And  I  believe   that,  io  aptte  ot  any  lUtlo 
lateot*  which  it  may  have,  and  Which  oartalnly 


leing  one  of  a  high  olaa*. 

I  hadhopadbefora  thia  to  have  tent  aooM  aooonnt 
i  it*  pertormaaoe ;  but  it  i*  aa  yat  nnprovldad 
ritha  tlnds,  and  therefcae,  a*  the  eye  wbioh  I  nia 
at  obawvation  i*  not  iuvoy  good  order,  aad  having, 

._  „  ™,  ,.. 
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Jmj  St.  I8S6. 


(To  ie  continutd.) 
HOTIOH  FOB  TXIiBSOOPX. 
1216471-1  I'K^  tlut  "  Montmirtn,"  lett«r 
24608,  will  not  noond  In  ginng  hia  tnluaopa  thi 
propsr  motiona  to  follow  itui  of  diffsnnt  dtwliuK- 
tioiu  from  uiy  ona  driTinB  rod  oi  hmdla ;  but  ha 
maj  do  it  muw  euiar  uid  ohauiar  bj  niicg  tha 
Uudair  clock— u  I  hara  applied  two  to  m j  naw 
riandfoiUie  ISin.  CalTaimuTori—audwliiahl  will 
■BdaaTonr  to  deaotib*,  w  m  tor  an;  on«  to  appl; 

■Inadj  daamibwl  the  itand  and  momitiDB  on  p.  IBS 
of  tha  pnaant  Tolnma,  I  ihall  aulf  add  that  the 
tube  M  the  larpar  taleaoope  ii  9It.  long,  and  18in. 
■qnara,  and  with  the  minor,  &o.,  weigha  3001b. 
llie  toM  foi  mounting  it  ia  tlie  largsat  gU'tabuis 
I  eonld  obtain,  beisp  4iD.  intenal  diameter,  with 
Qm  tmallei  aiza  turning  In  it.  The  anni  alio  tor 
diiaeting  and  ragolating  the  motion  of  tha  tele- 
■oope  are  longer  and  itoater,  aa  are  alio  thoae  loi 
earning  tha  taleteope.     In  other  reapeoti  it   ia 

'  Nowfra  thadriTingot  thetelsMope.  Thebladdar 
dock  I  have  daioiibed  before,  hut  will  doao  again. 
A  iqnare  boi,  Sin.  Imide  and  14in.  high,  baa  in  it 
k  MOM*  of  wood  that  will  ilida  earil;  np  and  down, 
aad  haring  a  rod  fixed  in  it  going  ttarongh  the  top 
Ot  tha  boa,  tike  the  piaton-rod  of  the  ataani-engiiiB. 
Uadet  thi*  aqnaie  piiton  ara  plaoed  two  f ootfaall 
indiambber  bladdera  ol  the  largeat  >iie,  one  on  tha 
otter,  utd  crOiied  in  tha  box  ao  that  their  orifioea 
■n  in  different  oomen  ot  the  boi ;  in  tbew  an 
inaartad  metal  tnbe*  of  ahoit  length,  to  connect 
ttam  bjr  (hort  lengtha  of  indiambber  tnbes  to  a 
fotkad  tMtal  tnbe— one  bladder  to  each  fork,  and 
the  other  end  ot  the  fork  to  a  long  rubber  tube  to 
rMOh  to  the  ayepieoe  of  the  teleacope.    The  metal 


at  tha  platon  when  uowd  into.    Opening! 
made  in  the  oomera  ot  the  box  to  allow  the  tubea 
to  dM  with  the  bladder.    Theee  two  bladdera  will 
gin  tha  piatoo  din.  riae:    more  bladdera  ma;  Ik 
added  if  neecaaary.    1  find  theaa  inffident. 

Two  boxea  of  thia  deicription  ara  fixed  to  thf 
■iMid— one  to  the  aim  tor  albtude,  and  the  other  tc 
Iba  arm  tor  aximath ;  thia  hut  to  ao  ritenaioB  o< 
the  faat  and  looea  arm  behind  tha  poat,  and  thej 
both  moTo  with  the  telaaoope.  On  the  top  of  tlu 
idatoD  two  brieka  ara  plaoea  to  keep  the  {Uitoit  oi 
Bw  bladder!  and  drive  the  teleeoope. 

On  tha  lop  of  the  piaton  rod  a  piece  of  worn 
oaiTTing  a  pnUej  ii  •»  plaoed  ai  for  the  pnUe;  U 
1m  over  the  oentre  of  the  platon  rod. 

Hotiotl  in  aiimnth  ia  giran  to  the  teleaocpa  b] 
Om  bos  that:  lothedaaorlptionoQ  page  189  thi 
dhaotlona  and  fixing  ot  the  atiingi  are  giTan,  but ! 
had  better  repaat  uam  hare.    Fuit,  a  atring  fron 


the  end  of  Um  longeat 


Fuit.  a  atring 
eroaanece  or  aleaTe  in  whid 

uiu  through  a  pullej  on  tbi 

and  thence  to  a  aecond  polls;  nnde 


itringfr 

alaaTaruna  through  other  pDlle;a  and  thence  tc 
gimlet  near  the  ajcpieoe. 
Now,  thia  atnng  ia  not  fixed  totheale«Te, 


[}(  coniae,  tha  telaaoope  ia  aquall;  under  oontrol 
the  gimlet  and  atringi,  the  eloek  attaobnant 
t  Inteifering  with  that. 

If  '*  Hontmartia "  will  make  hia  atand  like  thia 
d  allow  hia  teleeoope  to  be  lifted  b;  the  heanet 
uterpolae,  and  try  the  gimlet  and  atring  plan, 
ilcad  of  the  wheal  and  raaaawork,  I  am  ceitaia 
will  beaoaatiaficd  withit  aa  toalwaya  nee  it  in 


lo  b;  having  hia  eroae  piece  long  o 


lar  tnbe  and  connterpoite  i^uita  ont  of  bia  way, 
d  require  bat  alluht  woight  to  balance  hia  tsle- 
)pe  iJid  other  tube.  Hia  teleacope  will  require 
ladder  ofadla  to  Bx  it  to  the  tube ;  but  with  two 
more  ringi  fixed  to  the  tube,  and  larger  than 
I  taleaeope,  he  ma;  wedge  hia  taleicopa  into  them 
th  lon^  atripi  of  wood,  ao  that  it  ihall  lie  aa 
[al;  aa  m  a  box  made  for  it. 

Bach  ring  ahould  be  mode  ot  two  fii^t  piecea  ot 
in,  ao  bent  as  for  one  and  to  half-claap  tha  taba, 
d  the  other  to  form  half  the  ring  to  hold  the  tele- 
ipe.  With  three  bold  and  nuts  throaEh  it,  tha 
leaoopa  will  be  Srmt;  and  aaiel;  held  in  an; 
dtion  ha  plauea. 

Whan  uanl  aa  a  da;  tsleecope  the  podtion  will  be 
arl;  hoiliontal,  and  tha  greater  length  ot  tha 
apiece  will  be  no  ineonTenience. 

PUUp  VaUauea. 

HB    KING'S   OBOH  AOOIDBNT-THB 
PBNI8T0NB   DIBASTBB. 

[21648.]-Hccii  obliged  to  "Midland.' 
id  of  coarse  I  do  not  wiih 


the  hmg  llat  of  death-tiape  f or  drifwa.  'nediinr 
of  anaxpreaa  tiain  haa  alwa;a  teamed  to  ma  In  ba 
-bitotaharo— hehaa,atlea«t,  the  atuS  ot  wM 
eroea  ate  made,  and,  parhapa,  intlw  aame  ecodi- 
ioni,wonld  ahine  aa  mnoh  aa  Ibcae  who  obbu 
peerage*  and  pennona.  He  oertainl;  «>i™f  U 
life  in  hie  hand,  and  to  bia  ealm 


eve  and  Red; 

igl;  owe  th^ 
liTsa.  It  ia'impoHibtB,  of  oourw ;  hat,  aide  !<;  ada 
with  the  "aoddenta"  we  laad  of,  what  a  tila 
might  ba  fold  of  tha  diiaateia  Jiut  avoided,  of  tbi 
amaaheaaTerled,  b;  tbeooolooDiageot  the  eBgiDa> 
drinr— Ihe  biped  in  nnata  and  greaae,  who  ia, 
neTerthalMa,  a  "mui,"  everjinohof  him. 


Bullejonthe  top  ot  tfae  box  of  the  drlving-eloch  ,tiireaenttl 
thenee  throngh  the  pnlle;  on  the  top  of  the  piatoD  iaTipeonlat 
lod,  and  ia  fixed  to  the  t(^  ot  the  box  on  the  othe       lonta  colon 


Ifow,  when  the  bladder*  are  infiated  the  piaton 

lodi*  9in.  above  tha  top  of  the  box,  with  the  itrin 

the  top  of  it,  and  thia  ohack-atring  of  th       Idonbt  Uiat*  if  thojorjin  that 


i]a;ed  i  from  what  I  know  I  have  not  tha  leaat 
lattaticn  in  expreuinff  the  opinion  that  inqniriea 
to  the  eanae  of  ao-e*Led  aooid —  *  " 

derto  bringtheavideooetnto  i 
bejr  ma;  not  be  porpoeel;  delayed  in  all  caeea,  I 
Inut ;  but  I  eonfaaa  to  a  anapioion  t^t  there  ia 
aver  an;  anxiat;  .to  atiike  the  i 
id  have  an  explanation  before 
inad  to  "balance"  thaacaonnt«otthaindividaali 
mcemad  and  >*  clear  the  company."  I  ahall  pro- 
iblv  be  told  that  it  ia  an  nojuatiflable  anapicion  ; 
it  I  am  old  traveller  on  anburban  linea  near  Lon- 
m,  and  have  kept  m;  evea  opui  aa  well  *•  1 
mid,  and  I  want  to  know  how  it  ia  that  atatjon- 
laafain  and  their  aabordlnatee  never  know  an;, 
ling  about  acoidantt  be;ond  the  fact  that  then  ia  a 
teakdown,  and  that  would-be  paaaengara  moat  do 
le  belt  the;  can.  Cndentand  me,pleue:  I  do 
at  blama  the  nndarllnga,  for  tha;  are  obeying 
rdara,  donbtleaa ;  but  whoae  ordera  are  the;,  and 
'hat  haa  a  railwaj  oompan;  to  teaT  nnlM>  it  han 
one  lomathing  wrong  f  Thia  polli 
'ill  aorel;  reocll  on  the  •---'-  -■ 

omratad  it,  and  the  dire 

ulwa;  companiaa  will  find  that  honeat; 

10  beat  policT.    For  "honeat;"  in  Ihiat 

t  contae  raad  "  atraightforwaidneii."  Aoddenta 
lilwava  ought  to  be  curioaitie*,  provided  ;oa  nuder- 
land  the  word,  for  anch  an  affair  aa  that  at  King'a- 
K»  ia  no  more  an  *'  aoddaitt "  than  I  am  Haroun- 
l-Raachid- 1  wiah  I  waa,  for  I  woold  make  eome 
f  the  higblv-paid  "  directora  "  who  know  literally 
othingot  the  actual  working  ot  lailwayi  "  ait  up." 
. liu ■--■-of  them  are  merely  flnan- 

p Itmuatbe 

or  the  brake  queation  would  have  been  aettled 
igago.  That  leada  oa  to  tha  oaae  ariaing  ont  of 
I  iPeniilone  dinaler.    Can  an;ona— doee  anyone 


OOHPOUKS  Z,0a0M0TIVB8. 
[24649.]— I  woxDEa  that  thoee  of  your  ram- 
apondvita  who  were  ao  eloquent  reoentl;  oier  tha 
lOlesed  iniquitiea  ot  the  new  Mid.  lULn.  tjliirfo 
"iginea— enginea  which  are,  or  will  tie,  amoop* 
-_e  flaaat  in  the  kingdom— had  nothing  to  aay  iboit 
the  North- Weetero  oompoondc.  Theae,  aa  yon  aie 
well  aware,  were  deaigned  ohiefiy  with  tha  view  at 
reducing  fuel  conaumption.  There  ate  two  claw 
I  oomponudi,  the  imellor  *' Eipetinmt "  Aa, 
otking  with  1601b.  preamre,  and  the  big  Ct 
Drea&ionght"  olaaa,  working  with  ITMb-.ai* 
reigbing  over  40  tone.  Both  olaaae*,  howaiw, 
i^ywoik  at  preaantet  coniidarabi;  higher  tha 
the  nominal  fignrea,  which  ia  to  be  borne  in  miaa 
'  I  oonaidering  the  reeolie  yielded. 

One  tact  in  reference  to  the  oompomda  admita4 
no  oontradietion-thoy  are  nirnhJe  to  attain  lla 
higheet  apeada.  Up  to  abont  SO  milea  ati  booi  thf 
ara  weU  enough,  but  back  preaniro  in  th*  l^ 
cylinder,  stiff neai  of  working,  or  aona  otbrt  *» 
prevanla  the  proper  ranning  of  the  engine  wiw 
thi*  rate  ii  exceeded.  However  great  the  tnwiyaq, 
a  oomponnd  cannot  exceed  ita  normal  pace  oeva' 
hill,  and  Ihua  it  bappena  that  it  by  an;  miaahaaw 
time  la  loat  niJiill,  the  bain  haa  to  come  in  Uta^  Ic 
time  cannot  ba  made  np  downhill.  Wi'h  ■>**  ■ 
the  faitaat  traina  it  ia  all  bat  impoHhle  te 
the  compounda — email  one*  at  an;  r>te — to  hay 
time.  No  compound  yet  ha*  over  kept  tine  witt 
the  10.10  between  Bletehle;  and  Rncby,  or  ia  hUj 
to.  I  mnoh  donbt  if  tbn  oonU  manafa  lb*  11 
noon,  Buaton  to  Bngby.  The  faeta  i«latug  to  0* 
apeed  power  of  the  oompomid*  ara  mora  th*nai« 
aopbiatr;  can  dlatort ;  and  whilat,  Ihcnton,  tl* 
number  which  have  been  baflt  ia  oawe  of  aatmiA. 
ment,  itiimeiel;  another  Inatanoe  of  the  pertinaaty 


's^:Ss 


uininth  movement  11  allowedl 
ia  let  out  of  the  bladder,  and  the  piaton  falla,  th 
teleaoope  toUowlng  the  itar  aa  the  air  lb  let  out  i 
Iba  bladder.  The  other  box  for  the  alt.  motion 
fixed  to  the  other  arm  in  front  of  the  poet  and  nei 
the  fax  end. 

Tha  atring  tor  directing  the  teleaoope  in  alt. 
not  fixed  to  the  end  of  the  tnbe,  but  runa  throug 
a  pnlle;  fixed  to  the  tube,  and  thence 


he  ilightaat  degree  acquainted  with  railway  work- 
ng  the;  would  have  bnught  in  a  verdict  for  tha 


atarting.  Scmetims*  Mmponnda  hav*  not  menif 
aayed,  bnt  have  abMdntely  r«fna«d  to  rtartalag 
itilaiaiatedb;  another  engliia.  With  beavytidaa 
■     ■     -  -  mlniUrie  oltr-  ■"* •-* 


inqniriea  tend 'to  t£ow  that  drlTanisoaiv*  ao  mw 

ooal  premioma  than  fomeriy,  it  aa  mvch.    !*■ 

induced  to  believe  Uut  no  ooU  raalty  ia  MvaA  * 

view  which  i*  tuppoitad  by  the  trial  ob  Ihe  Sm» 

Weatem.  If  rnMn1iaaotTeiit,lhaDiunbeTotbll*ni 

with  oomponnd*  b  ahoonnany  bich  aad  ■<» 

lapaira  expendve.    The  oil  reaniiad  for  lahnmtvi 

lorpoaei  ia  alio  var;  oondderabla. 

There  may  be  amongrt  your  anmeron*  raaoM 

■omaone  who  willdo  battle  for  the  ooa>poaBda,M 

ve  aa  the  other  aid*  of  the  eaae.    OuthaSA*- 

..'eatami  have  •earehod  in  vain  for  an  oOciala 

servant  who  will   aa;  a  good  word  for  t^i" 

iginea.    Many  a  time  have  I  been  met  wis  tM 

ipty,  "  Ve  mutt  not  aay  anything  aboot  tfaea^ 

veiyona  dialikai  the  oomponiidB,  ttiongh  it  wodl 

at  u>  to  expreaa  it.  Hence  the  retloencs  of  drivai 

at  when  a  driver  haa  a  good  engine,  did  aayna 

rer  find  him  unwilling  to  expMtiM*  on  ita  atA' 

Jaly2S.  Xappa. 

OOUNTBBBOBB  AUD  FAOIXa  BAX. 
[24660.]— Tsx  following  rkeloh  and  iUatj*; 
.on  of  a  connterbore  and  facing  bar  ia  contrib^ 


rough  a  aecond  pnlle;  on  tbetopoftl 
Mthroagh  a  third  pulla;  on  "  -~' 
'■  '     •    ■■-•1--' — ^whiehi 


it  tha  atar  ia  eait  of  tha  meridian  and  i  . 

earr;ing  a  hook  ran*  from  tha  top  of  the  box,  be 
thanoB  uirough  the  pnlley  on  the  top  of  the  piatoi 

rod,  thence  Ihroi— "■ '  — " "■-' — '" 

box,  and  thence  I „ ^, 

IhearniwhenitiahookediDtbeloopi ^.. 

hung  on  the  arm.  Thu*thede*oentofthepiatc„  .. 
allow  the  teleaoope  to  riae.  11  the  atar  ia  talUog, 
tMcmd  atring  fixed  to  the  top  of  the  piaton-n 
booki  into  a  aecond  loop  in  the  atring  from  the  tnl 
and  pulla  th*  teleecope  down  a*  the  p(*ton  fall*. 
Tia  two  tobt»inmi  tb«  bladder  are  brought 
tie  talareooe  near  the  ejtpieee,  where  theoook 
«iw6  ma^  ha  Mulj  ngui*t«i  to  keep  a  itar  in  t 


.._ ._., J  ever  tried  an;thini 

>TdinaiT  "  Intpeotion  "  oftheihopaF  Have  they 
teetadlhe  axlei  by  Prof .  Hugbea't  method,  or  "" 
nmple  process  of  sounding  them  when  iluDg? 
they  have,  I  ihall  be  glaa  to  read  a  deacriptioi 
Iheir  method  ;  but  I  do  not  anticipate  that  I  ihall 
be  to  far  grained,  for  tha  whole  lyalam  is 
and  then  it  no  "  prcgreaa"  in  railway 
beyond  tha  naw  dimenitlon*  which  tha  locomotive 
mperintandent  givee  to  hi*  enginea|,  which  an 
not  a  bit  better  than  thoee  dadgned  by  U*  pn- 
DWnor*.  So,  in  the  matter  of  brekia,  yon  oannol 
find  a  jnry  (12}  of  diaintereated  enginaera  o:. 
mechanician*  who  have  an;  donbt  aboat  whidi  it 
the  beat  bnke,  a&d  jatyoawtU  find  director*,  who 

rdj  vpontbaitatametAaotOnondiLlB "— ' — 

thaoNol  apiUHiMiwUib  lAA  aaa- 


byHr.  A.  B.  Ltndia  to  the  Amfritan  Mathuua- 
Thinking  it  would  intiMrt  yovr  readm  I  eaall 
over  to  you.  It  ii  inexpenaive,  and  ia  eaiily  bifl 
in  working  order,  **  the  onttaie  will  not  veqaiten- 
pUcing  tor  a  long  time,  and  whan  that  i*  mpam 
they  an  cheaply  made.  Id  the  eketeh,  Fig.  I  i*  m 
end  view  ot  the  bar  1  Fig.  2,  a  *id«  view,  vdgan" 
nf  cnttera ;  and  Fig.  3,  a  dda  view,  ahowiaf  It* 
flat  aide  of  anttan.  A  1*  the  pin  or  guide,  whicfe  » 
BOlid  with  the  bar.  B  B  are  Ukaouttert,  wUahM 
intertedin  aloto  on  the  Ude  «f  the  body,  D.altti 
bar,  mnning  tha  axbMM  length  to  tb«  tapaa  akMk. 
a*  ahown.  That*  «nttara  aiw  plaia  steM*  «l  M 
ateel  fitted  to  the  *lot;  the  lowatendatiUhiiillig 
form  Ihe  cutting  edge*,  and  pnjMl  H^h* 
beyond  the  body  D  to  ^v«  alMMMia  **  ^ 
the   body   D   ii  ont  <i«t  wUh  '»  «*■ 

at  Q  a,  which  dvea  ■— 

Tb*  e 


a\'nmcn«  Inalf .     Tb*  esHtaB 
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>uiK>Te  as  much  stock  as  possible,  making;  the  two 
-^^-B  yieldiog.  A  bolt,  C,  puses  fieely  through 
liae,  and  is  tapped  or  screwed  into  the  other 
By  drawing  up  this  bolt  tightly,  the  two  sides 
ofthe  body  D  are  sprung,  and  rigidly  clamp  the 
two  euftters.  The  cutters  can  be  quickly  removed, 
and  sharpened  and  replaced,  as  will  be  seen,  and 
ue  nadily  adjustable  as  to  length,  so  as  to  make 
both  cntteiB  cut  equally.  In  order  to  make 
ptifltioally  no  wear  on  the  pin,  A  can  be  turned 
■B^lar,  and  sorew-threaded  or  left  plain,  and  a 
AMdaned  sleeye  either  screwed  or  pressed  on  it. 
wluoh  can  be  removed  when  too  much  worn  ana 
another  replaced ;  but  by  hardening  the  pin  made 
M  abown,  the  weiar  is  practically  no  oonsidera- 
tioB.  The  writer  made  this  style  of  a  bar  for  use 
in  tha  works  where  he  is  employed,  and  finds  it  to 
be  great  economy,  as  it  is  eabily  kept  in  order  and 
tta  cutters  will  last  a  long  time,  as  almost  their 
intiio  length  can  be  used  up  before  needing  re- 
pinouig.  Another  good  feature  is  that  the  cutters 
9xm  aolidly  backed  at  the  cutting  edge,  consequently 
it  is  almost  impossible  to  break  them.  We  use  the 
tM»  'or  facing  bosses  around  holes  where  bolts  are 
mod,  requiring  true  surfaces,  but  they  can  also  be 
nted  for  counterboring  holes. 
Lowell,  Mass.  Q.  p.  h. 

HI8T0&7    OF    THE    TIDAL 
PBOBLEM. 

[24561.] — ^Thb  evident  connection  between  the 
period  of  the  tides  and  the  phases  of  the  moon  led 
I^Oooophers  to  attribute  these  phenomena  to  lunar 
mflnenees  lon$[  before  the  true  theory  was  under- 
stood. The  rise  and  fall  of  the  tides  of  the  ocean 
piiynted  a  spectacle  too  remaikable  and  too  im- 
portant to  the  social  and  commercial  interests  of 
■Mokind  not  to  have  attracted  notice  in  the  early 
penod  of  the  progress  of  knowledge ;  but  the 
nctoel  lecords  which  we  find  in  ancient  authors 
jnnoeming  the  tides  are  exceedingly  few  and  scanty. 
Hm  reason  of  this  Beems  to  be  that  the  principal 
MiUa  of  dyiliiation  and  learning  were  situated  iu 
mpons  remote  from  these  great  oceans  and  seas, 
inme  these  phenomena  are  most  developed.  As 
BB^y  of  your  readers  who  are  interested  in  the 
l^jeot  may  not  have  access  to  the  orisinid  sources 
nom  which  the  following  sketch  is  detived,  I  have 
taonghtit desirable  to  place  on  record  a  concise 
apitome  of  the  prosressiTe  results  attained  by  early 
paflosophen  in  theur  attempts  at  the  solution  of  the 
problem. 

The  first  historical  observation  of  the  tides  which 
aae  oome  down  to  our  times  is  probably  that  of  the 
Uetorian  Herodotus,  ^ho  in  Book  ILchap.  11,  of  his 
mat  work,  speakiuR  of  a  long  but  narrow  bay. 
flUTeigiog  from  the  Red  Sea,  iu  his  description  of 
flia  land  of  Egypt  b.o.  445.  says :  "  In  this  bay  the 
tjdo  regularly  ebbs  and  flows."  Pliny.  Book  II., 
cliap.  97,  as  quoted  by  Lalande  in  the  fourth 
Tolumeof  his  **  Astronomy,"  page  8,  has  the  fol- 
lawing  very  remarkable  passage  on  the  matter : 
**  That  the  tides  of  the  ocean  ebb  and  flow  is  ex- 
ceedingly wonderful:  these  are  produced  under 
various  circumstances,  but  the  cause  is  in  the 
•an  and  moon,"  and  he  proceeds  to  describe  their 
aoarse  and  order  very  accurately.  He  died  in 
▲.D.  79. 

In  Ltng&rd's  <' Antiquities  of  the  Anglo-Saxon 
Chardh,"  chap.  10,  we  have  a  succinct  account  of 
fbe  knowledge  of  the  subject  possessed  by  the 
Saxons.    **From  their  insular  situation."  he  ob- 


Temporum," 
tide  IS  drawn 
of  the 


moon, 


,  "  the  Saxons  could  not  be  ignorant  of  the 
fntsreeting  phenomena  of  the  tides,  and  Bede  seems 
to  h>To  insycted  the  existence  of  that  cause,  the 
diieovery  cl  which  has  immortidiBed  the  name  of 
Hewton."  Bede  lived  a  d.  700,  and  he  connected 
the  ebb  ead  flow- with  the  action  of  the  moon,  with 
wboie  aotkm  fhibj  so  aoeuratehr  oorrespooded  that 
ba  «•■  tHBfted  to  baUero  that  the  watan  wen 
Aaan  iowaids  ttet  laaifaiaiw  liv  aoBMi  iavWble  in* 


In  his  work,  "  De  Batione 
chap.  27,  page  116,  he  says  :  **  The 
forward  asu  by  certain  iufluences 
and  again  it  is  poured  back  to  its  natural  bounds, 
when  the  force  alluded  to  ceases."  He  does  not, 
however,  venture  to  speculate  on  the  nature  of  this 
attraction^  but  confines  himself  to  the  following 
enumeration  of  the  particulars  in  which  the  motions 
of  the  moon  and  of  the  ocean  appear  to  coincide. 
<*  As  the  moon  daily  recedes  twelve  degrees  from 
the  sun,  so,  on  an  avenge,  the  tides  are  daily 
retarded  four  points"  (eight  and  forty  minutes) 
<*  in  their  approach  to  the  shore.  Sume  days  before 
the  conjunction  they  seem  to  increase ;  and  from 
the  fifth  to  the  tweUth,  from  the  twentieth  to  the 
twenty-seventh  day,  they  continually  diminish. 
But  the  gradations  of  increase  and  decrease  are  not 
perfectly  regular,  and  these  anomalies  may  be 
ascribe^  perhaps,  to  the  impulse  or  resistance  of 
the  winos,  more  probably  to  the  agency  of  some 
unknown  power .^'  The  Anglo-Saxon,  however, 
was  able  to  correct  an  erroneous  opinion  of  former 
philosophers.  It  had  been  pretended  that  in  every 
part  of  the  ocean  the  waters  began  to  rise  at  the 
same  moment ;  but  daily  observations  authorised 
him  to  assert  that  **  On  the  eastern  coast  of  Britain 
the  tide  was  propagated  from  the  north  to  the  south, 
and  that  it  reached  the  mouth  of  the  river  Tyne 
before  it  washed  the  coast  of  the  Deiri." 

Descartes,  after  Selencus,  as  quoted  by  Plutarch, 
imagined  that  the  moon,  pressing  on  the  surface  of 
the  waters  immediately  beneath  it,  forced  those 
waters  to  rise  along  the  distant  coasts,  attaining 
their  maximum  of  elevation  90  degrees  from  the 
spot  at  which  the  moon  was  in  the  zenith. 

The  gravitation  of  the  waters  of  the  ocean  towards 
the  moon  was  clearly  understood  by  Kepler,  ▲  d. 
1608.  although  he  failed  to  indicate  the  law  of 
gravitation.  In  one  of  his  dialogues  he  writes: 
*'The  sphere  of  attractive  value  which  is  in  the 
moon  extends  as  far  as  the  earth,  and  entices  up  the 
waters,  but  as  the  moon  fiies  rapidly  across  the 
zenith,  and  the  waters  cannot  follow  so  quickly,  a 
flow  of  the  waters  is  ocaasioned  in  the  torrid  zone 
towards  the  westward."  And  a^ain,  in  his  "New 
Philosophy."  **  There  are  two  pnmary  eauses  of  the 
motion  of  the  seas— the  moon  and  the  diurnal  re- 
volution. The  moon  does  not  act  on  the  seas  by  its 
rays  or  its  light.  How  then  ?  Certainly  by  the 
common  effort  of  the  bodies,  and  (to  explain  it  by 
something  similar)  by  their  magnetic  attraction. 
It  should  DC  known,  in  the  first  phMC,  that  the  whole 
quantity  of  water  is  not  contamed  in  the  sea  and 
nvers,  but  that  the  mass  of  earth  (I  mean  this 
globe)  contains  moisture  and  spirit  much  deeper 
even  than  the  sea.  The  moon  draws  out  this  by 
sympathy,  so  that  they  burst  forth  on  the  arrival  of 
the  moon,  in  consequence  of  the  attraction  of  that 
luminary,"  &c. 

Galileo  expresses  his  regret  that  so  ingenious  a 
pthilosopher  as  Kepler  should  give  such  an  explana- 
tion as  that,  a  portion  of  which  has  just  been 
quoted.    His  Fourth  Dialogue  is  a  development  of 

treatise  on  this  and  other  subjects,  wnichwas 


fact  that  the  same  attraoticn  was  exerted  on  the 
earth  as  well  as  on  the  water,  and  thus  the  theory 
was  left  incomplete. 

It  was  in  AD.  1640  that  HorroXj  whose  youthful 
genius  stands  out  so  prominently  m  other  scientific 
researches,  announced  to  his  hiend  Grabtree  that 
he  had  undertaken  the  prosecution  of  a  series  of 
observations  on  the  tides.  His  home  was  near  the 
mouth  of  the  river  Bibble,  where  the  range  of  the 
tides  is  sometimes  30ft.  He  stated  that  many 
interesting  particulars  had  been  revealed  to  him, 
and  he  appears  to  have  been  the  first  who  under- 
took the  prosecution  of  these  investigations  with  a 
thoroughly  definite  object.  His  last  letter  to  Crab- 
tree  was  written  only  a  month  before  his  death,  and 
it  seems  almost  incredible  that  a  youth  of  twenty- 
two  could  have  exhibited  in  his  researches  such 
sagacity  of  thought  and  such  fertility  of  invention. 
The  obecuritv  of  his  position  caused  him  to  be 
neglected  in  his  lifetime  ;  but  posterity  claims  him 
as  one  of  the  most  remarkable  philosophers  that 
any  age  has  produced. 

James  Pearson,  U.A.,  F.B.A.8. 

Fleetwood,  July  27,  1885. 

{To  be  continued.) 
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sent  to  the  Archduke  Leopold  in  a  dI  1618.  His 
theory  was  erroneous ;  but  it  required  a  further 
advance  in  the  science  of  motion  to  point  out  its 
insufficiency.  He  attributed  the  tides  to  the  rota- 
tion of  the  earth,  combined  with  its  revolution 
round  the  sun.  From  the  earliest  ages  the  problem 
had  been  regarded  as  most  difficult,  inasmuch  that 
it  had  been  designated  ''the  grave  of  human 
curiosity " ;  so  Galileo,  having  a  theory  of  his 
own,  clung  to  it  with  the  utmost  tenacity.  His 
desire  to  excel  others  urged  him  on  its  prosecution. 
There  is  an  unfounded  legend  that  AristoUe 
drowned  himself  in  despair  of  being  able  to  invent 
a  plausible  explanation  of  the  extraordinary  tides 
in  the  Euripus.  Py  theas,  a  contemporary  of  Aris- 
totle, had  ooaerved  that  the  full  tides  occur  at  full 
moon,  and  the  ebbs  at  new  moon.  Posidonius,  as 
quoted  by  Strabo,  maintained  the  existence  of  three 
periods  of  the  tide— daily,  monthly,  and  annual. 
'*in  vjmmXta  willi  the  mooo."  The  College  of 
Jeivfti  HOolBbnked  pointed  out  the  true  zela- 
'>^  4Mm  %Bd  the  moon,  and  10  had  ■  ^ 


[24552.1—1  Aic  quite  willing  to  accept 
"F.B.A.S.'s"  explanation  BO  far  of  the  mode  in 
which  I  have  employed  the  word  "creation."  I 
have  made  use  of  it  m  much  the  same  way  as  many 
peofXe  employ  the  term  "electricity,"  or  as  hie 
would  employ  the  word,  *' gravitation  "—that  is, 
simply  acknowledging  it  as  a  source  of  phenomena 
which  we  discern,  out  cannot  ultimately  explain. 

'*  F.B.A.S."  does  not  profess  to  account  for  the 
first  appearance  of  abnormal  forms,  though  he  ao- 
knowledges  their  occurrence.  Natural  selection 
presumes  their  occurrence,  but  cannot  explain 
it,  and  all  that  I  have  suggested  is— and  it  may 
be  taken  only  as  a  provisional  theory— that  the 
first  appearance  of  such  abnormals  maybe  referred 
to  Creation,  no  other  explanation  being  forth- 
coming. 

What  I  meant  by  "  selective  creation  "  is  that 
some  new  variety  having  appeared,  by  means  of 
creation,  this  new  varietjr  is  not  only  liable  to  be 
propagated,  but,  in  its  immediate  descendants,  a 
tendency  towards  further  variations  in  a  similar 
direction  is  not  unfrequently  found,  and  these 
"^uiations  are  explicable  only  by  creation.  The 
sum  of  these  variations  may,  in  many  generations, 
appear  as  a  more  constant  and  distinct  variety  or 
species,  but  such  a  result  is  not  what  one  could 
call  a  *'  sudden  creation." 

"F.B.A.S."  will  unhesitatingly  ascribe  to 
gravitation  the  phenomena  he  observes  in  the 
movements  of  celestial  and  terrestrial  bodies,  and, 
beiog  ignorant  of  what  gravitation  is,  he  will  do 
so  in  humility. 

I  see  no  reason  why,  with  like  humility,  he 
should  hesitate  to  ascribe  to  **  creation  "  the  pheno- 
mena otherwise  inexplicable,  which  he  observes  in 
organic  nature,  even  though  the  modus  operandi 
be  still  more  occult ;  or  at  least,  why  he  should 
hesitate  to  declare,  as  a  true  scientist,  the  insuffi- 
ciency of  natural  selection  per  se  to  account  for 
organic  nature  as  we  find  it.  H.  B.  F. 


PLOWEB-POTS. 

[24553.]~Can  any  of  your  scientific  readers  help 
to  me  to  decide  whether  unglazed  or  glazea 
earthenware  is  most  suitable  for  use  as  flower- 
pots ?  The  common  flower-pots  become  dirty  and 
slimj,  and  actually,  I  think,  play  the  purt  of 
refngerators  to  the  roots  of  the  plants,  except  when 
they  nave  become  hot  by  expoeure  to  the  sun,  for 
after  watering,  evaporation  goes  on  at  the  whole 
exterior  surface,  with  the  subsequent  lowering  of 
temperature  so  well  seen  in  connection  with  the 
ordinary  water-cooler  botties.  The  shape  of  the 
modem  flower- pot  is  convenient,  but  not  particu- 
larly noted  for  its  elegance  of  design ;  and  the 
question  now  to  be  dedcMd  is  whether  something 
more  i^apely  and  economical  in  glazed  earthenware 
cannot  be  designed.  That  the  gardeners  of  China, 
asalso those  of  that  littie  '*  Eastern  Eogland,"  Japan, 
have  long  used  glazed  pottery  of  forms  artistic  and 
varied  goes  without  the  saymg.  Even  that  most 
primitive  of  all  plant  receptacles,  a  joint  of  bamboo 
stem,  is  glazed  with  silex  outside  by  Nature  herself, 
and  there  now  seems  an  opening  for  our  garden 
potters  to  emulate  each  other  in  tne  production  of 
well-shaped  crockery  ware  for  the  garden  indoors. 
But  ajMrt  from  all  considerations  of  shape,  permit 
me  to  ask  whether  it  would  be  inimiosl  to  plant 
life  to  have  the  ordinary  pots  glazed.  In  many 
cases— perhaps  the  ms  jority— where  the  ornamental 
glazed  pots  or  vases  are  used,  the  plant  itself  is  in  a 
porous-pot  of  common  make  which  is  placed 
within  the  *' china."  If  any  of  your  readers  have 
had  experience  in  growing  plants  m  the  ornamental 
coloured  and  glazed  vases,  will  they  kindly  say  if 
they  have  experienced  any  difficulty  in  cultivation 
whioh  can  be  tcsAAl  tA  tbi^  "oatoa^  ^A^Obsi^''  \r^.^^ 
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BXAMINATION  OF  KINBBAI.B  BBEOBB  THB  BLOWPIPB.— III. 

[24564.] —Box  No.  11.— Greyish  white,  compact;  amorphous  fraraents,  bat  apparently  haTinga 
diombio  or  rhombo-prismatio  crystalline  straotore :  yery  hard  (a  pen&nife  leaves  steel  on  snrf ace). 

I.  Powder  in  B  add.    (1.)  Faint  orange  p.c.  from  bottom  of    (1.)  (2.)  Alkaline  alamlnous   silicate, 


dis 


n. 


bead  at  first ;  green  p.c.  afterwards  unchanged. 
Tiansp.  and  opaque-white  mass,   very  slowly 
solving. 
Added  CoO.    (1.)  Cobalt  borate  balls,  yery  slowly  dis 
solving  to  pm<  (not  purple)  suffusion. 


with  large  prop,  of  silica  and  alu- 
mina :  a  very  small  prop,  of  soda. 


(1.)  Alkali,  probably  a  small  propor- 
tion of  lithia  (the  potash  suffusion 
is  purple). 
m.  Added  lime.    (1.)  Milky  streaks  at  onoe ;  with  more  lime,    (1.)  Large  proportion  of  alumina,  and 

bead  opaque,  milk  white.  probably,  no  lime  in  mineral  (a). 

TV.  Fnffment  in  £.P.  {b).    (1.)  Fuses  in  part,  but  remainder    (1.)  l^ot  much  alkalL    (2.)  A  small 
dry,  exfoliating.    (2.)  Blood-red,  but  momentary  p.c.  proportion  of  lithia. 

What  mineral  is  this  F 


n. 
in. 


No.  12.— White,  semi-transparent,  yitreous,  amorphous;  hard  (penknife  causes  yery  little 
powder,  but  jrields  no  steel  on  surface). 
I.  Powder  in  B  add.    (1.)  Transparent  ice-like  mass,  shwfy    (1.)  Alkaline  aluminous  silicate,  with 
dissolving    (2.)  p.c.  at  bottom  of  bead  for  a  moment  little  alkali,  and  much  silica  and 

blood-red ;  afterwards  green  p.c.  unchanged.  alumina.    (2.)  Alkali  lithia. 

n.  Added  GoO.    (1.)  Very  sl^ht  pink  suffusion;  but  half    (1.)  Not  much  alkaU. 

the  msss  not  yet  dissolved  (e), 
m.  Added  CaO.  (1.)  Lime  ballsnot  decomposed,  but  surrounded    (1.)  (2.)  Considerable  proportion  of, 
with  milky  matter,  so  added  mixture  (ji)  of  CaO  +  3  but  not  very  much  alumina.    A 

times  the  mineral.    (2.)  Bead,  milky  and  opaque ;  but  little  soda, 

not  all  over. 
IV.  Fragment  in  E.P.  (1.)  Beddish  orange  at  first;  but  (2)  in    (1.)  (2.)  Might  be  dther  stroniia  or 
strong  H.P.  {e)  a  pale  rose  tint.  htlua ;  but  can't  be  strontia,  which 

forms  balls  in  B  add  lik^  Ume. 
What  is  this  Mineral  ? 
Box  No.  13.    Grey  transparent  plates  or  scales,  like  talc  or  mica ;  very  soft 
L  Powder  (obtained  by  rubbing  several  plates  together  on    (1.)  Lithia.    (2.)  iron,  dissolved  by  a 
a  file,  and  then  crushing  between  agates)  in  B  add.  considerable  proportioa  of  alkali, 

(I.)  Blood  red  p.c.  from  bottom  of  bead.    (2.)  Scales  without  which  the  scales  would  be 

(from  not  properly  crushed  powder),  surrounded  by  quite  insoluble, 

dirty  yellow  suffusion,  all  dissolving  to  vitreous  matter, 
like  syrup  dissolving  in  water.    B^,  dirty  yeUow. 
Added  CoO.    (1.)  All  dissolved  to  pink  bead.  (1.)  Connderable  alkali. 

Added  lime.    (1.)  No  milkiness;  but  bead  covered  with    (I.)  Failure  to  detect  alumina,  which 
black  slaggy  enamel,  with  (2)  white  metallic,  dendritic  must  be  present,  from  the  mineral 

crystal  on  surface.  not  being  properly  crushed.     (2.) 

Probably  reduced  cobalt. 
IV.  A  large  scale  fused/i^r  8e  (1.)  (black,  magnetic)  and  powder    (1.)  Connderable  proportion  of  iron, 
boiled,   &o.,  in  B  acid,  but  many  scales  stiU  present  (2.)  Trace  of  magnesia, 

which  give  off  a  vitreous  solution.    (2.)  One  or  two 
white  opaque  balls. 
V.  Added  lime.     (1.)   Yellowish-white,  opaque,   enamel    (1.)  Large  proportion  of  alumina  with 

bead.  iron. 

VI.  Added  CoO.  (1.)  Go  borate  balls  dissolved  to  deep  jTut^^^    (1.)  Presence  of  considerable  propor- 
suff  adon  now,  especially  over  the  platinum  wire.  tion  of  potash,  in  addition  to  the 

lithia. 
VII.  Vesiculated  bead  (/)  breathed  on  vedde,  and  remelted    (1.)  Presence  of  fluorine ;  shown  here 
to  a  bead  BB.     (1.)  Melts  with   an  intense  green  as  hydrofluoric  add,  to  which  it  is 

light.  converted  by  the  moisture  from 

the  breath. 
Vm.  Original  powder  in  P  add.    (1.)  Large  transparent  mass    (1.)  Large  proportion  of  silica, 
undissolved. 
IX.  Bead  YIII.  crushed  and  boiled  with  drop  of  water  in    (1.)  Presence  of  fluorine  confirmed, 
glass  bulb  (!).    (1.)  Glass  attacked  and  dulled  in  neck 
of  bulb. 
This  is  a  most  troublesome  mineral  to  handle,  on  account  of  the  difficulty  of  properly  crushing  it. 
Fortunately,  its  scaly  structure  and  reaction  for  lithia  render  its  immediate  identification  quite  easy. 

Box  No.  14.— White,  semitransparent,  amorphous,  but  with  prismatic  cleavage  of  fragments  on  their 
long' axes,  (^)— soft. 
t.  Powder  in  B  acid.    (1.)  Connderable  effervescence^  and 

on  raising  the  bead  to  white  heat,  great  and  continued 

effervescence  without  smell ;  the  green  p.c.  remaining 


(!•) 


unchanged.    (2.)    White,  opaque,  fringed  fragments ; 

(3.)  Bead  semiopaque,  with 


no  solution  going  on. 
grey  opaline  matter. 


This  must  be  a  sulphate  of  some 
base  which  retains  its  sulphuric 
add  with  great  tenacity— as  barium 
Ch).  (2.)  The  reaction  of  oyanite 
(a  silicate  of  alumina) ;  but  this 
mineral  is  soft.  (3.)  Much  com- 
bined water,  (i). 

n.  Powder  made  into  paste  with  equal  part  of  potash,  and    (1.)  Sulphate  of  barium,  which  is  the 
drop  of  water,  fused  into  a  ball  on  Al  plate  B.B.;  ball  only  base  evolving  opaline  matter 

crushed,  boiled,  and  dried  pnowder  in  B  add,  B.B.  in  this  way.  Ev<  n  the  fusion  with 

(1.)  A  number  of  opaque  white  balls,  evolving  quan-  potash,  &c.,  was  unable  wholly  to 

titles  of  opaline  matter,  and  babbles  amounting  to  separate  the  Ba  and  SOg. 

effervescence. 
m.  Fragment  gives  a  pale  green  pyrochrome  pers${l).  (1.)  Barium. 

it  was  impossible  to  help  finding  out  (and  showing)  what  this  mineral  is. 
Box  No.  15. — Yellowish  white,  amorphous,  comjpact,  translucent,  hornlike— soft. 


I.  Powder  in  B  add.  (I.)  Great  effervescence  without  smell ;  (L) 
green  p.c.  temporarily  yellowed.  (2.)  Clear  balls, 
giving  off  dense  streaks  of  opaline  matter,  which  soon 
coalesce  into  one  large  truisparent  ball,  not  'quite 
round,  showiog  its  specific  gravity  to  be  higher  than 
that  of  caldum  borate. 
The  dullest  student  can  have  no  doubt  of  the  nature,  and  therefore,  the  name,  of  this  mineral. 


Carbon  dioxide,  formerly  called 
carbonic  acid  gas  (00*,  test  for  S 
on  silver  here,  if  doubtful  of  the 
fact).    (2.)  Barium. 


Notes.— («)  Because,  if  there  ihad  been,  with 
taoh  a  small  proportion  of  alkali  unable  to  dissolve 
them,  milky  streaks  (of  calcium  borate  decomposed 
by  alumina)  would  hisve  appeared  in  operation  I. 
Still  there  may  be  a  trace  of  lime  here,  to  be  de- 
tected by  treating  the  fused  and  boiled  iK>wder  in  a 
phospkoborio  add  bead,  as  before  explained. 

(b)  E.  P.  for  "Ellychnine  pyrochrome  (Greek 
£lUuehnion  a  wick),  made  by  touching  the  nde  of 
the  wick  of  a  candle  or  wick  lamp  with  the  hot 
Msay  while  the  pyrocone  is  being  produced.  The 
whole  blue  pyrocone  is  then  surrounded  by  a 
coloured  '*  mantle  "  of  flame  of  the  peculiar  colour 
communicated. 

(e)  It  will  be  observed  that  I  am  not  fully  carry- 

tig  out  my  own  system.    The  bead  containing  the 

soBiafonB  wMta  abould,  no  doubt,  he  treated  B.  B. 


at  once  see  here  that  by  further  treatment  B.  B.  I 
would  probably  have  obtained  more  lithium  borate 
to  act  upon  the  cobalt  afterwards ;  but  I  am  pressed 
for  time,  and  connder  the  above  suffident  mdica- 
tion  for  the  identification  of  a  mineral. 

(d)  The  mixture  is  made  with  a  penknife  from 
little  beam  on  an  agate  slab,  and  then  ground  well 
together  by  a  superplaced  agate. 

(0)  H.  P.  for  hydroc3irbonous  pyrocone,  siguifies 
that  the  assay  is  to  be  held  well  within  the  point  of 
the  blue  pyrooone. 

(/)  There  is  nothing  to  induce  this  operation 
here  but  the  knowledge  (obtained  from  the  scaly 
structure  and  lithia  reaction)  that  this  mineral 
probably  contains  fiuorine. 

(^)  Found  by  trying  to  slice  them  with  a  pen- 
knife. 


•ulphuric  add,  the  presence  of  which  it  ffomliimiid 
by  further  intense  treatment  befoire  the  bbwnps 
and  tHe  ordinary  test  for  S  on  nlver)  is  afforded  bj 
no  other  mineral  than  barite  (or  ''hea^q^*'); 
fragments  of  gypsum,  the  likest  to  it,  bems  litlwa 
time  decomposed  in  B  add  B.B.  into  baDs  cf 
calcium  borate  and  bubbles  of  SOs- 

(•)  Barite  is  said  in  mineraloc^ieal  woria  to  eon- 
tain  little  or  no  water ;  but  in  B  acid  B  J.  sH 
barium  minerals,  and  even  chemically  pare  biiyt^ 
evolve  copiously  this  grey  opaline  matter,  whiail 
believe  to  represent  combined  water. 

Hemarkt.^AB  ihiB  paper  has  already  eztendsd 
to  the  limits  so  kindly  allowed  me  by  the  Editor,  I 


help  to  explain. 


PTBOLOaiT. 

[^656.]— The  letter  of  Colonel  Boss  on  ••  Pyro- 
logy"  (iibli,  p.  453)  iUnstrates  in  a  atrifciag 
manner  his  method  of  argument,  and  the  diflUsattf 
under  which  chemists  labour  who  maj  desirs  to 
leam  from  him  the  grounds  for  his  views. 

As  one  instance  Ib  as  good  as  a  hundred,  I  vooU 
call  attention  to  the  caldum  borate  qw"' 
Colonel  Boss  says  that  if  he  makes  a  bead  of 
acid  on  a  little  loop  at  the  end  of  a  piece  cf  ^ah- 
num  wire,  adds  quicklime,  and  again  heats  befois 
the  blowpipe,  a  ball  or  sphere  will  be  formed  iatlis 
dear  bead,  and  may  be  isolated  by  treating  fiis 
bead  with  hot  water.    The  operatioii  haaalvayi 


one-tenth  of  a  grain.  CoL  Boss  alwra  flnife  tts 
wdght  of  the  sphere  or  ball  to  be  josit  four  tima 
that  of  the  wcoght  of  the  lime  employed,  so  ks 
assumes  that  it  contains  25  per  cent,  of  lime  and  7i 
per  cent,  of  boric  add.  Chemists  genecaUy,  ia- 
duding  myself,  object  that  this  is  not  proved,  aai 
that  a  portion  of  the  lime  added  may  remaia  dis- 
solved in  the  dear  portion  of  the  bead,  Oe  bsH 
containing  more  than  75  per  cent,  of  wniBaeid. 
We  invite  Col.  Boss  to  prove  the  objectioB  mi- 
founded  by  looking  for  lime  in  the  clear  portioa  of 
the  bead  by  known  chemical  methods,  and  by 
ascertaining  by  accepted  methods  the  pfopoiiiooi 
of  lime  and  boric  add  actually  preeent  in  ths  bdl 
insoluble  in  water.  Bat  to  render  sudiL  eipMi- 
ments  satisfactory  and  oonvinoing  to  chenurti,  thsj 
must  be  conducted  on  reasonably  large  quaatitisi 
of  material,  those  hitherto  used  by  Col.  Bossbdag 
insufficient  to  establish  the  oompoeition  of  his  esl- 
dum  borate  balls  with  suffident  predsion,  ssdsf 
that  mere  errors  of  wdghing  would  cause  seriov 
disorepandes  with  the  amounts  he  usee.  GoLBw 
replies  that  a  distiller  might  plead  for  the  ppemiiaa 
bemg  performed  on  a  bucketful  of  material,  aaia 
smelter  would  not  be  satisfied  witti  lees  than  a  tea. 
As  a  matter  of  fact,  distillers  and  smelters  hattti- 
ally  employ  much  smaller  quantities  of  mttsBsl 
than  bucket*!  and  tons  for  their  assays ;  but  if  tkqr 
had  reason  for  holding  the  opinion  that  nothiaglM 
than  these  amounts  would  suffice  for  the  parpen, 
they  woidd  be  justified  in  consif^ering  thestits- 
ments  of  Col.  R->ss  "  not  proven,"  if  hepeisbtod 
in  operating  on  quantities  and  by  methods  wUek 
they  did  not  accept  as  adequate.  But  CoL  Bosi 
appeals  to  chemists,  and  ]^et  does  not  think  it  tnift 
while  to  use  metiiods  wmch  would  bring  oonvidifla 
to  ^eir  minds.  Instead  of  testing  for  lime  ia  Ik 
dear  portion  of  the  bead  by  ordinary  chenuesi 
methoos,  he  says  that  no  lime  can  be  there  becans 
it  would  at  once  collect  and  form  a  ball,  which  fi 
just  what  chemists  want  to  have  proved.  It  ii  ths 
woman's  argument— "it  is,  because  it  is."  Bat  let 
it  be  quite  understood  that,  when  chemists  suspect 
lime  to  exist  in  the  clear  portion  of  the  bead,  tbej 
mean  in  a  condition  of  solution,  and  not  in  thefoni 
of  small  balls  visible  under  the  microscope.  B 
seems  necessary  to  explain  this,  for  Col.  Rosstwioe 
quotes  me  as  having  argued  that  some  of  the  lim 
was  "  dispersed  about  the  bead."  The  quotatiaa 
marks  are  his,  and  are  liable  to  oonvey  the  imprss- 
don  to  readers  that  I  had  previously  used  tbess 
words,  whereas  I  have  done  nothing  of  the  kind, 
and  they  are  a  serious  perversion  of  my  meaning. 

I  may  say  that  there  is  a  very  grave  reason  for 
doubting  the  definite  nature  of  an^r  borate  of  cal- 
cium having  the  composition  attributed  by  CoL 
Roes  to  his  balls.  The  simplest  formula  for  a 
borate  of  caldum  containing  75  per  cent,  of  B«Os 
and  26  per  cent,  of  CaO  is— 

Cs»B,404i ;  or,  6CaO,  12BiOa. 

This  is,  prim&  facie,  a  very  improbable  constitutinB 
for  a  definite  compound,  and  chemists  will  wait 
rigid  analytical  proof  of  its  accuracy  baffose  thiy 
accept  it. 

As  I  said  in;ny  last  letter,  chemisti  aia  onl^tos 
glad  to  have  useful  additions  made  to  their  maOMili 
and  tools ;  but  they  are  sceptical  of  the  yalaa  mi 
reliability  of  processes  which  the  aathor  himtM 


nDtU  it  ia  mAowd  almoJutely  whether  the  mass  is       (A)  Iti8aawalito«tale^«i«^^^1&ni\m'^T\axLtld<MauQtapp^  to  connder  it  wcrtk  hiswhflsfts 
ibagMolaMe  or  not;  and  the  aharp  practitioner  will '  xaaotion  (eyolving  •uS&dsDJt  «&«cyeMBn»aVk  auK(aa^\\a»«Aa«3a\a>duQ(i«Q!|g[^ «  Tsnonal^,  if  aA 
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Boa  Mj«  of  hii  okleioni  boimta  IwUi  wen  prored  qnaliflottion    for    beioB   Monomieal,   M   f u   mi  loni.    Thli  iMolt  ii  inperior  to  tl»t  of  tbs  JJrwa 

to  ba  Ina,  I  ■honld  uat  ftb&udoD  the  prooHni  for  gcnsral  [iTapoitions  fiD,  the  itroke  being  ta  obnoi-  when  the  lizs  of  the  ihip  ii  tklnti  into  icooant,  bnt 

l1«ti  ■■lining  lima  which  us  kt  praent  in  rogue,  mkllj  Iddr  oDe  uid  the  boiler  ol  unpls  nze.    £i-  ii  not  to  mach  lo  ma  might  hAxe  been  intidpatad 

tor,  tob«af  BiiT  pnetiotkl  qm,  it  would  be  uacea-  peiieoce  hu  udco  ihown  that  these  engine  »re  from  the  tncteue  ot  picHueuul  therateolaqaB- 

Brj  for  th«  uaw  piooau  to  allow  of  lime  being  economical  in  coal,  and  tha  w«at  and  tau  exoap-  kion,  which  wai  \t-(  in  tba  £nttria  and  12  in  tha 

datonninad  to  within  05  per  cant,  of  the  total  tionally  unall.  Sraco,    Anolhti  act  ofenRlna*  wasmade  fioaith* 

amoDiiti  in  pniance   of   Tariable  proportioiii  ol  The  new  enainea  for  the  fonrth  boat  weia  made  pattemi  of  thoie  of  the  i>riica,  bnt  witb  the  UiA- 

diak,plLoaphoiiaadd,  oiideof  iron.oiidsot  man-  with  coniidanbty  ihortar  itroka,  and  Uie  OTlinden  pieaanie  cjlioder  20in.  diameter,  tlcam  at  I60Ib. 

Bsnaaa,  alnmina,  and  nuwneaia.     I  do  not  think  proportionBd  ao  aa  to  Bive  equal  power ;  they  are  preunre   being   tapplied   tiom  two  aingla-endad 

DoL  Boaa  daima  inch  a  degree  of  aocniac;,  ersn  21in.,  32in.,  and  66in.  diameter  by  36in.  itrohe,  the  boilera,  haTiii|c  a  tuUl    heating   aniraos  ol  3,300 

whan  working  on  pnre  lime  in  an  numiied  itata  ;  high-pTfmiire  cjlindei  being  aapportad  on  oolumna  iqoare  feet.    Tbty  are  fitted  in  the  a.a.  FiitUhd,  » 

w  fMt,  with  inch  imall  qnantiliea  aa  he  amploji,  immediate];   over   the  medium  ojlinder,  and  in  cargo  boat  3T0ft.  long,  S6(t.  beam,  b;  ISft.  depth 

lack  m  dcaras  of  acoorao;  ia  beyond  the  indioations  other  reapecta  theee  enginea  were  mada  a*  near  aa  of  hold,  and  1,951  torn  groaa  regiatar.    In  Jannan 

of  tha  balanoe.     I  luUj  apptaoiats    the  value  of  poaaibte  like  the  others.    Steam  at  llDlb.  preaaure  ahe  waa  loaded  with  2.600  tona  dead  wajght,  and 

moeh  of  Col.  Boaa'a  work,  and  the  iudaitrr  with  i>  lupplied  from  a  doable-ended  boiler  I2It.  9in.  aailed  tor  Bangoon.    The  avetai^  ipeed  attalnad 

«hIohha  haa  worked  at  blDWpipeanaljua,  with  the  diameter,  and  ISft.  long,  hating   a  total  heating  waa  8'i2  knota  per  hour,  or  202iiiiletMr  day,  on* 

naolt  of  denaing  a  nnmbar  of  new  methods  and  surface  ol  2.2TD  iijuaie  feat,  and  identical  in  deiun  cooanmption  of  tO'3  tons  of  Welahcoaiperdn.thB 

rngcaiooa  piacea  of  apparatua:  but  I  think  thtte  with  the  boiler  aupplied  for  the  other  engine!.    The  rale  of  enaniion  being  13.  Itthonldbo  menttoitad 

mathoda  and  apparatoi  have  their  own  proper  use,  propelleis  were  made  exactly  alike  in  all  teipaota,  that  all  thaae  ahipa  named  are  fitted  and  ateoacl 

Mtd  aia  B«  ill-adapted  to  replace  the  accepud  net  and  tha  shin  bains  Ukewiia  preciaaly  alike,  a  com-  with  ateamateering  gear,  ao  that  in  compariDgllMaa 

Mtathoda  of  tha  chemiat,  aa  Uie  latter  are  to  replace  pariaon  of  the  parformaneea  of  the  one  fitted  with  laanlt*  and  tboae  publlahed  of  the  enginea  mJiide  by 

tba  blowpipa-methoda  of  tha  mineialoKiit,  mining  the  triple  aDginei  oould  be  made  with  aa  little  an  eminent  engineer  in  the  north  of  Bogland,  an 

•ngmer,  and  "proapecter."    The  diSetenca  is  a  gromida  for  differenoea  of  opinion  aa  ia  poaaibla.  allowanoa  ihonld  b«  made,  a*  in  that  ihip  thaia 

VMfolaarone.    Wlen  one  haa  a  mineral  prodoet  One  of  the  ahipa  dttad  with  the  ordinary  compound  wm  no  ateam  itaarlng  gear.     I  have  choien  tft 

whtdi  it  nureeogniaabla  by  its  phyuoal  oharacUra,  enginea  waa  named  the  ^craa,  that  with  tha  triple  make  all  theae  compariaona  by  refeienca  to  the 

Um  work  dona  by  Col.  Boia  ia  a  mont  valuable  aid  compound  enginea  the  J)raco.    Their  dimenaiona  ahipa'  loga,  and  to  give  results  such  aa  a  ahipownac 

to  its  identification  ;  but,  when  this  daaldetatum  ia  an  aa  follows :— Length  batweeo  perpend ieulan,  looka  for  rather  than  thoae  which  engineera  nafav 

•fhetcd,  and  an  accorale  quantitative  delermina-  2T0ft. :  breadth,  34lt. ;  depth  of  hold,  IStt.  Sin. ;  to  uae  in  fotmiug  a  jndnnent  on  the  n 

tion  cf  the  difTerent  conititnenta  is  required,  wet  and  of  1,700  tons  giossiegister.  Thay  an  ordinary  terent  anoinea.     I  do  Uiia  lortwon 

mathodl  mnat  be  resorted  to,  except  in  a  limited  cargo  boata,  bnUt  of  aleel,  having  a  raiaed  quarter-  beoauae  Ine  commercial  aneeeaa  of  the  triple  OOM- 

Mwnber  of  very  special  caaee.  dedc  and  Ions  bridge  amidabipe,  but  nothing  abont  ponnd  engine  dependa  on  the  aaviog  it  can  *tteat  bi 

Alfred  H.  AUea.  them  othacwue  requites  oomment.  a  long  Toyaga;  and  aeoondly,  beeanae  I  had  no 

After  making  a  Toyage  or  two  to  the  Baltic,  and  reliable  indioator  diigrama  from  which  tha  eoa- 

■n-mATKn   HAnTTTmifv  finding  that  everytbing  waa  working  aatistaetorily,  sumption  per  indicated  boras-power  ceuhlbeeal- 

uxAAmu   «a,«lllHB«3t.  the  A-ucBo  was  loaded  with  2,400  tona  dead  weight,  onlated  with  any  degree  of  aoouraey. 

nasi.]— I  AH  obliged  to  your  correapondent,  in  and  Hailed  in  Janosry,  IS83,  for  Buenoa  Ayres  ;        I  think   these  aUtcments,  which  could  be  ooi- 

lWar34il2,  for  hia  careful  reply;  but  the  matter  the /Jroo?  was  loaded  with  2,426  tons  deadweight,  roborated  by  the  eipeiience  of  others,  snnpott  tta 

■  not  quite  saliafaolory,  and  1  should  like  to  hear  and  railed  March,  IS8I,  for  Bombay,  tha  dtatance  poaition  I  took  upiome  yean  ago,  when  laaaartad 

"JS"'  in  both  caaea    being    about  6,100   miles.    It  waa  that  in  apita  of  its  complication  and  multiplicatioa 

Tliaraaui  bo  no  objection  to  his  calculations  of  thought  adviaufale,    for    purposea  of    comparison,  of  parts,  the  compound  marine- enema  is    more 

a»  ahnnt  dynamo,  aa  tb^T  point  to  the  method  of  that  I  he  ships  ihould  steam  at  aa  near   aa  poaaibla  economical  than  the  aimple  engine.     TheraaieatOl 

aUatnbg  tha  greatest  tfficiency  at  least  coat  by  the  aame  speed  ;  and  to  atuin  thia  object,  we  con-  paper  tbeoriits  who  shut  their  eyea  to  plain  faoti, 

loaaatlBg  Uw  diameter  of  the  iron  cores  without  lidersd  the  aafeat  plan  waa  to  instruct  the  engi-  and  maintain  that  with  eqnal  preaaurea  the  ain^ 

ehuigin|[  the  weight  of  wire,  which  is  generally  neera  as  to  the  average  amount  of  coal  they  were  engine  competea  favourably  with  the  componnd. 

adnWed  in  practice.    In  regard  to  the  eiperimeut  to  burn  per  day,  and   experience  with  the«t  ahipa                                                                            J.  B.  0. 

«itt   the  twoaetaot   ooila,  thry  appear   to   be  ontheir  Baltic  voyagea  bad  fixed  thia  at  12  tona  m                                     

■eletfad  aa  type  of  a  dynamo  that  is  theoretically  the  cose  of  the  Seiiiio  and  10  tona  in  tha  case  of  the                       ntrTP  vnnPllT.l.t»a 

P«E«et-  JJram.    During  the  voyage  each  ahip  asama  to  have                           bi*"^  rnvm.M^t.im-a. 

Naw.If  these  ooila  an  movad  to  give  the  effect  at  had   fair   average  weather,  and  eqnal  uie  waa       [21568.1— Ix  thia  age  of  invenhcna  and  n^ld  oa- 

k  dynamo,  in  Older  to  obtain  the  mechanical  tffl-  taken  in  getting  the  best    resulta    poaaible.     The  velopment  cf  varioue  induitries,  it  is  uowondat 

''■"'7  of  32to  1,  thelirge  coils  must  have  twicethe  average  speed  of  the  iiraeo  was,  however,  8025  that  men  of  geniui  are  ever  racking  thrir  brain*  ta 


._  _, ...c.uge  speed  of  the  Jjraeo  v.^,  ^^~^,^.,  ^  i.™    p „ 

ol  the  smaller  ooils  ;  it  the  nixred  is  the  aame    kuota,  or  207  miles  per  day,   the  enginea  making    devise  a   quicker,    aater,   and  cheaper   i 


Jt  coilt,  the  ifficienny  ia  IS  to  1,  and  at    on  the  avenge  67'6  revolutJoni  per  minute,  while    propelling  veHela. 

eed  B  to  1.    To  put  tha  caae  in  a'gebrsia    the  Kuvaa  did  only  81  kuoti,  or  194  milsa  per  day,        I  have  had  the  pleaiure  of  on  interview  with  a 

I  the  maximum  velocity  of  ioduotion  C  is    the  enginea    making  65  4    nvolulions.     The  coal    moat  raipeetable  working  man  (an  eugiue-m^O  wl>0 


ioedbyincr-.s«dw^ghlofironor  eng'""  making  67  revolulions,  with    a  ooal  con-  ^^           j  sppliancesV  conaequeully,  hidf  the 

theoritie  .fficieucy  of   a  perfect  lumption  o(  12>8  tons  par  day,  or  469  tons  on  the  «      ^^   ^„^l\^  t.quind  for  maclinary,  fa. 

«.  therefore  cly^inctaiaed  by  ■"■J'i»-    ,^f™" 'f""'"?*""',''':^^"™^^  ^^  ""an  that,  the  engines  wiU  not  occupy  tha 

my  special  form  ia  in  proportion  P*'  ~°*-  ''5'„''';°  "^'  "J  "'*  ,""''"'  ™  ""  ""^"  moat  valuable  part  of  the  v.aael  aa  by  aU  other  in- 

•^                            *^    *~*  voyage,  and  20  3  per  cent,  per  day.  ventions,  bnt  will  be   titnatcd  aft.      Moat  of  tha 


..    ,   ...ginea    making  65  6    revolulicns.     the  coal  moat  nipeotable  working  man  (an  eugine-maii)  wht* 

.     _ .  It  pTOducsd  by  a  magnetic  field,  and  the  used  waa  ordinary  South  Yorkshire,  juatasitcomes  has  devoted  manyyeanof  study  to  this  pattiealar 

BOmbar  of  revolutions  in  a  djuamo  ia  aonatant  per  (rom  the  pits  for  bunker  purposes.     The  indicsti^d  subject,  and  he   is  fully  convinced  that  hehsapsr- 

^innta,  than  if  the  dynamo  has  double  the  dimen-  honie-uow«r  in  each  case  would  average  about  tiOO.  footed  a  mechanical  contrivaace  that  will  entlielr 

aHsis^  faacatueths  armstun  has  twice  the  diameter,  The  total  coal  consumed  was  3iS  tons  in  tha  Bmro  obviate  all   relisting  weight,  or  what  I*  verhi^ 

tba  hursassd  speed  of  the  centre  of  the  wire  coils  and  105  tons  in  the  A'sriio,  or  a  saving  of  19  5  per  more  correctly  termed  "  back  weight,"  and  radoea 

faaOtainme,  ortbadrcurafervncein  adrumarma-  cent,  over  the  ordinary  compound^  with  an  u-  "  the  alip  "  by  90  per  cent. :  olao  an  increase  of  WO 

tiira,tandBtochangeC  toC  for  tha  eleclro-molive  creaaaof  ipced  of  06  percent.  percent,  of  grapple  over  the  most  modem  amU- 

tocea  ia  in  proportion  to  the  niuan  of  the  apeed.  t     r,        i.        ,uc.>               ■  >v        a.         il  ancea,  nduce  the  speed  of  the  enginea  from  W  to 

But  by  aupfoaiEon,  the  maximum  velocilyofin-  Ii   December     1883,    one    of   the    ottara     the  jO  per  cent,  at  the  s£™!  time  donbfiig  the  speed  of 

duoUun  ia  already  obtained,  aud  the  current  cannot  Gredno,    .ailed  ^m    Bomtay,    and  attained  an  0,8  ™,b1  ,ith  an  accompanying  reduelion  a*  fiO 

iMHaaseezeeptbyaniucnraae  of  magutliam  ;  tbio  »"i»g«  »'  ?'8  fno".  "  m  miles  per  day,  the  per  cent,  of  fuel  and  60  p*r  cent. leia  weightin  tha 

CMionly  be  produced  by  incr-.s«dw^ghl  of  ironor  eng'""  making  67  revolulions,  with   a  ooal  con-  ^^          j  sppliancesV  conaequeully,  hidf  tha 

a^pm^Wthe  theo^tie  .fficiency  ii   a  perfect  'l^Fl'"'^lMi.^^'.^:.^:'I'JLT,y'^,.^^l  '^  -i"   -plJ ^e  r.qu^d  fo)  maclinary,  to. 
tona  of  dynamo  can 
weiaht,  and  for  an; 

to  Oa  weight  ,__ 

naincnaaeof  tiScieney  otalsTgerdynamowhan  Thesucceisot  the  triple  compound  engine  waa  exiating  veasela  conld  with  very  little  ezpenaa  be 

tha  nnmber  of  levolutiona  pvr  minute  is  conataiit,  in  theae  initancea  more  than  had  been  anticipated,  altered  to  suit  this  invention. 

Ia  dna  to  the  greater  spaeil  of  the  ciicumferenceof  and  induced  Mr.  Wilaonlo  go  a  itap  farther.  The  The  mode  of  propelling  ia  by  a  ayatem  of  paddlea 
the  armature,  which  could  be  got  aa  eaaily  by  an  i.e.  ieddo  had  been  nSited  with  boilen  made  for  a  so  arranged  that  the  enginea  cannot  mora  thsm 
incnaaad  numtisr  of  revolutious  per  minute  ;  but  working  pteisara  of  901b.  per  square  inch,  but  through  a  given  FpHce  without  moving  the  vtnel 
there  is  a  mechanical  advantage  in  conatruction,  owing  to  the  size  of  the  abatCing  the  working  pns-  through  an  equal  epace  leas  10  per  cent. 
which  OOnaiata  in  the  fact  that  the  aame  distance  inre  was  limited  to  TOlb. ;  the  average  oonaump-  There  are  vaii dux  minor  impiovtmenia  and  modi- 
may  be  kept  between  the  Qd'l.magnetand  arma-  tion  of  coal  ui^der  theae  circumstances  on  two  flcations  that  timplify  it  throughout;  sothatif  it 
tiira  eona,  both  in  large  and  iimiill  machiues  ;  the  vojeges  was  17  tons  per  day.  Theae  boilen  bad  a  is  really  capable  of  performing  what  my  trieitd 
■dTaatage  is,  however,  very  amatl.  margin  of  safety  beyond  what  was  required  by  the  auerts  la  a  fact,  then  the  distance  between  liver- 
J.   BntclUfe.  rules  when  made,  and  as  the  Board  of  Trade  rules  pool  and  New  York  will  be  accomplitbed  in  littla 

had  been  modiSed  in  the  mean  while,  it  waa  found  more  than  three  days,  and  the  greatest  revolution 

TMPLK  OOKPOITUn  WKrtTWwa  thattbey  could  with  safely  be  wo.kad  at  lOOib.  in  navigation  will  have  been  oihieved  that  thia  19th 

laiPLB  OOMPOUMD  BKOIKBS.  p«r  tquare  inch.     A  third  cylinder  woe  now  fitted  o*ntuiy  has  wilueased. 

[24G67.]~SoxE  yean  ago  I  took  port  in  a  discus-  on  the  top  of  the  original  low  pi«aaun,  and  the  My  object  in  writing  to  you  is  becnuse  I  thooght 

•Ion  in  your  columns  which  bud  refereocB  to  com-  safety-valves  loaded  to  the  1001b.,  and  the  >bip  if  a  publication  so  widely  palrcniecdniyonn  would 

Sand  versus  single  engines,      J  took  what  aeemed  was  despatched  to  Cronatadt.     Alt»r  making  two  kindly  insert  my  letter,  it  would  ba  the  means  of 

me  the  commouscnBe  viciv,  that  owners  of  steam  voyages  under  similar  circumstances  lo  the  two  bringing  this  matter  under  the  notice  of  those  in- 

Taaaala  would  not  have  adoplBd  the  compound  ayatem  previous  ones,  the  average  coniumption  vraa  13  5  tereited  in  ship  propelling,  for  the  inventor  living 

nnleas  the^  had  good  grounds  for  believing  it  to  tons  per  day  only.     In  thia  oaae  it  waa  the  aame  so  far  inland  is  removed  from  every  one  who  11 

he  aeonomical.     Since  thuaa  days  we  have  advanced  ship,  asms   boilers,  same  enginea,  aame  propeller,  inlereated  in  the  subject. 

apace,   and  now  tha  ccmpDUud  has  developed  into  and  aame  men,  the  only  difference  being  the  addi-  If   anyone    ii   daiiroua  of   obtaining  fuller  in' 

tnple  expaiuion  engines.      At  the  taat  meetiDg  of  tion  of  a  third  oylinder  and  the  increase  of  prea.  formatiun  I  shall  be  pleased  to  give  it  them. 

the    InatilutioD  of  Naval    Architecta    Mr.  A.   £.  lore.  W.  OrltllD. 

Sraton  oontributed  a  paper  on  the  triple  compound  So  tar  all  the  Iriala  bad  been  mada  with  two  10,  Oxford-atreet,  Bilaton,  Staff.,  July  26tfa. 

angiiica,  and  backed  his  opinions  by  some  state-  crank  engioea  ;  ao  it  waa  now  decided  to  oonstri^ot                                          

menb  whicb.if  uuttrue,  oughttobedemoliihed  by  another  set  of  engines  for  1601b.  pressure,  bavinga  -.—      wniHTTMn     BItOICSTT'S    '■  OI.OOKA 

thoae  ftho  still  slick  to  thS  simple  engiuea.     ^  crank  to  each  cylinder.     Those  enginea  had  cylln-  "^  As5  W^HM  ISd  BBtM  " 

■id;-Aal  waa  quite  convinced  that  economy  was  dara    20Jin.,   33in.,   and  63in.  diimeter  by  36in.  **'°  WATOHB8   AHD  S1I1.U. 

dnetothesyatem  rather  than  tolhehigher  pressure,  stroke,   and  were  fitted  into    the  icrew  iteamer  [21569.]— Aixow  me  to  ^int  ont  the  following 

It  was  decided  not  to  increase  the  boiler  preaaure  J^nric,  whoae  dimensions  are  275ft.  3in.  between  errata  in   7th  edition  of  Sir  £.  Beckett's  "CiMika 

mora  than  was  ueceisary  to  suit  the  triple  sjatem.  perpend  ieulan,   31ft.   3in.    beam,    and    I8(t.  2in.  and  Watches,  and   Bella."      F.  62,   line    11,  for 

Tha    other    three   tbips    were    being  fitted    with  depth  of  hold,  1,8G2  tons  grois,  and  the  deadweight  "brass,"  read  "glass."     P.  199,  line  91,  for  "  J," 

enginaa  having  oylinden  26in.  and  6ain.  diameter  capacity  2,650  tons.    In  Manm  last  year  ahe.  waa  "J,"  read  "ij,"  "S." 

hy  4fiin.  stroke,  and  sapplied  with  steam  of  901b.  Liaded  with  2,630   tona  deadweight,  and  did  the  I  am  sorry  to  say  that  both  Fig.  ZB,  on  p.  141, 

pnsBBie  from  a  double^nded  boiler,  13lt.   9in.  voyage  to  Bombay  at  an  average  speed  of  S  6  and  aooompanying  dsaoription  arelneomplab,  and 

SlBBatarbyl6ft.]ong,  having  a  total  heating  aur-  knota  on  a  conanmption  of  105  tons  par  day  of  that  the  apparatus,  as  figured  and  deeonbed,  wonld 

faioa  of  3,310ft.  lo  that  these  engines  have  erory  South  Yorkabin  ooal,  and  bomt  on  tha  TOyaga  347  tail  to  wcrk  as  intended. 
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We  find  the  foor-vear  wheel  (Y  in  Fig.  26)  it 
mored  od,  (me  pin  at  a  time,  by  tne  *'  oliok  "  on 
lerer  L  M ;  and  that  LK  is aotnated  by  gravity,  its 
end  restiDg  on  the  inail-Bhaped  earn,  fastened  on 
the  arbor  of  wheel  M,  and  L  M  failing  once  a 
month,  as  wheel  M  takes  that  time  to  rotate. 
Therefore  the  wheel  Y  can,  and  does,  torn  on  its 
arbor  only  one  pin  at  a  time,  and  that  bnt  once  a 
month  as  often  as  the  cam  on  M  rotates. 

Soppose  it  is  now  Feb.  26th  in  an  ordinary  year, 
and  that  the  wheel  Y  has  not  been  moved  since  the 
month  came  in,  we  also  see  that  the  tooth  E  on 
lever  D  C  will  fall  against  Y  once  in  24  hours,  as 
the  *'one*day"  wheel,  D,  revolves.  The  falling 
back  of  lever  D  0  will  occur  soon  after  midnight,  as 
the  indices  of  calendar  clocks  usually  more  at  this 
time  when  the  new  day  begins. 

At  midnight,  then,  on  Feb.  26th,  the  pin  D 
poshes  lever  D  G  aside  until  the  dial  records  "  Feb. 
27th."  and  the  lever  is  free  from  the  control  of  pin 
D ;  tnen  spring  at  G  throws  over  I)  G  until  its  move- 
ment is  stopped  by  tooth  E  on  DG,  banking 
against  edge  of  Y,  and  the  length  of  E  is  made  just 
sufficient  to  permit  oliok  Q  to  mp  over  and  pick  up 
•one  more  i>in  on  dial  wheel  M. 

As  midnight  of  27th  approaches  D  G  begins  its 
movement  to  the  ri^ht  again,  and  G  takes  its  pin 
along,  so  that  at  midnight  the  index  is  advanced 
one  step  and  registers  "  Feb,  28th."  As  before,  in 
due  time  pin  D  sets  lever  D  G  free  to  fall  back  toward 
Y  and  DG  falls.  How  far  ought  D  G  to  fall  this 
time  ?  Must  it  pick  up  only  one  pin  on  M  and  re- 
gister the  29th  next  ?  No;  this  is  not  leap  year, 
•  and  we  have  no  Feb.  29  in  it.  Hence,  the  click  G 
must  trip  over  pins  Nos.  29, 30,  31,  and  get  hold  of 
-and  brinff  forward  pin  No.  1,  so  that  at  midnight  it 
mav  register  March  1st. 

To  secure  so  deep  a  drop  as  this  a  notch  is  filed 
in  the  edge  of  Y,  deep  enough  to  let  E  fall  four 
depths  InMead  of  one  only  ;  furthermore,  it  is 
plain  that  Y  must  have  been  moved  so  as  to  place 
this  notch  in  position  to  catch  E  at  some  time  before 
D  G  falls  back  soon  after  midnight  of  the  27th,  and 
it  is  equally  nlain  that  Y  had  not  moved  when  D  G 
fell  back  24  nours  previous.  In  other  words,  the 
cam  M  must  have  moved  and  dropped  off  the  lever 
LM  during  the  24  hours  alluded  to  just  now. 

So  far  aUis plain;  but  at  midnight  of  the  28th 
-dick  G  advances,  not  now  with  one  pin  only,  but 
with  a  mouthful  of  pins— t.^.,  29,  30,  31,  and  1— 
and  the  index  marks,  as  it  should,  March  1 ;  and  bv 
fpradual  advanoe*of  pin  D,  the  end  of  lever  D  G  is 
at  last  free  once  more  to  drop,  abutting,  as  before, 
against  Y. 

As  the  next  date  is  March  2nd,  the  tooth  E  must 
drop  this  time  only  far  enough  to  let  G  pick  up  one 
pin  on  dial  wheel  M ;  bnt  uie  deep  notch  in  the 
edge  of  Y  is  still  in  position,  and  the  tooth  E  must 

f>  four  depths  instead  of  one,  and  register  March 
instead  of  March  2nd,  and  from  this  the  dates 
irould  be  all  in  confusion. 

As  the  mechanism  is  now  arranged,  it  is  clearly 
impossible  to  remedy  this,  for  there  is  no  way  to 
move  wheel  Y  except  the  lever  L  M  falling  off  cam 
M  once  a  month,  and,  as  said  cam  has  already 
dropped  the  lever  on  the  27th  Feb.,  we  must  wait 
till  M  revolves  again. 

Sir  Edmund  evidently  forgot  that,  after  providing 
means  to  move  wheel  Y  into  position,  he  must  also 
Und  a  way  of  removing  the  deep  notch  when  its 
fisefulness  was  gone.  Of  coarse,  the  same  trouble 
would  occur  at  the  ends  of  all  the  short  months,  as 
well  as  on  March  Ist.  Two  movements  are  there' 
fore  necessary :  one  to  put  the  notch  under  E  as  the 
short  months  close,  and  another  to  promptly  with' 
draw  said  notch  as  soon  as  the  tooth  E  is  Utted  out 
of  it. 

The  "  Ithaca  Galendar  Glcck  Go."  do  this  by 
«sing  a  year  wheel  and  a  four-year  wheel ;  but  as 
I  have  not  yet  examined  the  interior  of  tiieir  clocks, 
I  can  give  no  idea  of  the  plan  employed.  Sir  E. 
Beckett  will,  no  doubt,  remedy  the  oversight  now 
that  his  attention  has  been  directed  to  it. 

On  page  146,  note  at  bottom.  Sir  Edmund  gives 
his  views  on  the  orthography  of  the  expressive 
Americanism  "  buncombe,"  and  insists  that  **  bun- 
kum "  is  the  true  way,  the  other  being  altered  by 
■omeone  who  knew  of  "the  noble  house  of  Don- 
oombe." 

The  absurdity  of  this  explanation  is  very  laugh- 
able when  one  reflects  that  of  idl  who  have  oocasion 
to  spell  this  word  in  America,  not  one  in  ten  thomand 
%ver  heard  of  **  the  noble  family  of  Donoombe  " ! 

If  Sir  Edmund  possesses  a  good  atlas  of  the 
United  States,  I  wish  he  would  look  at  the  map  of 
North  Garolina,  and  he  will  there  find,  in  the  ex- 
treme western  part  of  the  State,  and  intersected  by 
the  Blue  Bidge,  the  littie  couo^  of  Buncombe. 

Its  population  has  always  been  largely  of  the 
backwoods  class,  and  somewhat  illiterate,  while 
proud. 

Many  years  before  the  Bebellion  this  county  was 
once  represented  in  the  State  Legislature  by  a 
backwoodsman  who  had  been  appalled  all  the  ses- 
sion by  the  new  ways  of  life  he  had  met  with  at  the 
Gapitol,  and  so  had  kept  as  **  mum  as  a  mouse." 
Finally,  on  the  last  day  of  the  session,  he  paralysed 
He  "JitUret  CouBcripti  "  by  bursting  out  into  a 
kmgmad  Gowery  speech,  eridently  committed  to 


memory  and  utterly  mal-&-propos  of  the  bill  under 
consideration. 

After  adjournment  the  members  anxiously  asked 
the  source  of  his  sudden  inspiration,  and  were  in- 
formed that  his  county  expected  to  hear  from  him 
in  the  papers,  and  therefore  he  had  prepared  his 
speech.  **  In  fact,"  said  he,  "  I  care  nothing  for 
the  bill  under  discussion,  I  am  merely  talking  for 
Buncombe." 

This  is  the  origin  of  the  phrase.  It  is  not 
"  bluster  "  ;  but  when  a  man  talks  with  no  object 
in  view  but  hearing  his  own  voice,  or  making  an 
impression  on  the  *'  ignobile  vulgus,"  it  is  "  telk- 
ing  for  Buncombe." 

Bol  ne  Puifl,  Sonza  Je  aula. 

WABPING    AND    OBAOKINa    OF 
CASTINaS. 

[24660.1—1  NOTE  ^our  article  on  the  "  Warping 
and  Gradting  of  Gastiogs,"  and  the  diffioultjr  occa- 
sionallv  in  getting  the  core  removed  in  time  to 
allow  for  shrinking.  I  beg  to  say  that  I  ^t  over 
this  trouble  by  using  '*  hara  loam  bricks  "  m  some 
class  of  goods.  When  the  castings  were  thin  they 
were  vmd  one  over  the  other  the  whole  depth  of 
the  mould,  and  a  strong  pointed  bar  would  cut  a 
passage  down  in  a  minute  or  two ;  in  thicker  cast- 
mgs,  they  were  built  in,  so  that  the  bricks  broke 
the  joint.  W.  8. 

TWO  EYBS  ABB  BBTTBB  THAV  ONB. 

i;24661.]  —  Mb.  Nsuon,  in  his  letter  24611. 
writes :— **  A  one-eved  man  sees  every  whit  as  well 
as  a  man  with  two." 

Mr.  N.  surely  knows  of  the  advantage  of  keeping 
both  eyes  open  when  using  a  telescope  ;_if  not,  any 
sailor  will  show  him.  W.  B. 


XBOK  AS  AN  BLBKBBT  IN  THB 


[24662.1— What  u  ^^  reason  that  iron  is  not 
used  insteuad  of  zinc  in  the  battery  ?  I  have  read  of 
some  objections,  but  cannot  they  be  overcome  in 
some  way  P  I  was  reading  the  other  day  some  re- 
marks made  by  the  president  of  a  society  in  Glasgow 
on  this  subject,  and  I  should  be  glad  if  your  readers 
would  ventilate  the  matter  for  our  benefit.  These 
are  the  remarks  which  attracted  my  attention  more 
particularly:— 

Iron  has  been  frequentiy  used  as  the  electro- 
negative element  of  a  battery,  especially  when  in  the 
passive  state,  by  contact  with  concentrated  nitric 
add.  Probably  the  objection  to  its  use  as  an  electro- 
positive element  has  arisen  from  earlier  experi- 
menters finding  local  action  uncontrollable, 
which  in  the  case  of  zinc  was  easUy 
obviated  by  amalgamation.  I  have  recently 
made  some  experiments  in  this  direction;  in  point 
of  fact,  constructing  a  sulphate  of  ooppw  cell,  in 
which  the  copper  is  used  in  contact  with  sulphate 
of  copper,  as  is  customary  in  Daniell's  cell ;  but  the 
zinc  IS  replaced  with  iron  used  in  contact  with  pro- 
tosulphate  of  iron;  and  find  that  three  of  such 
cells  connected  in  series  decompose  water,  so  that 
the  electromotive  force  is  probably  what  theory  in- 
dicates, about  two-thirds  that  of  a  DtUiiell  cell : 
moreover,  such  a  construction  of  battery  gives 
what  the  chemist  dearly  loves— a  chemical  cycle 
easily  worked,  restoring  the  chemicals  to  their 
original  state.  The  solution  of  sulphate  of  iron  pro- 
duced by  the  battery  on  evaporation  and  distillation 
yields  sulphuric  acid  (or  sulphurous  add)  and  per- 
oxide of  iron,  the  former  ready  to  be  combined 
again  with  the  deposited  copper,  and  the  latter  ready 
for  the  blast-f umaoe  and  reduction  to  metallic  iron. 
I  find  a  form  of  cell  similar  to  the  Sir  Wm.  Thomson 
or  Medingercell,  with  some  practical  alterations  in 
detail,  to  suit  best,  which,  requiring  no  porous 
cells,  can  be  made  of  any  dimensions.  A  saturated 
solution  of  sulphate  of  copper  contains  one-fifth  of 
its  weight  of  the  salt,  and  itfioats  upon  a  saturated 
solution  of  sulphate  of  iron,  which  contains  only 
about  one-third  of  its  weight  of  the  salt,  so  that  if 
the  sulphate  of  iron  is  drawn  off  as  a  saturated 
solution,  the  copper  plate  requires  to  be  at  the  top 
and  the  iron  at  the  bottom  of  the  oelL 

If,  however,  saturated  solution  of  sulphate  of 
copper  be  put  into  a  bell- jar,  and  metallic  iron  be 
plaMd  in  the  upper  part  of  the  jar,  the  copper  is 
replaced  by  iron,  ana  we  have  a  solution  of  sulphate 
of  iron  half -saturated  fioating  upon  a  solution  of 
sulphate  of  copper  fulJy  saturated.  The  line  of 
demarcation  between  the  two  solutions  remains 
quite  distinct  for  weeks,  and  very  litUe  diffusion 
occurs;  cousequentiy  a  very  manageable  cell  is 
made  by  a  horizontal  copper  plate  being  put  at  the 
bottom  of  a  cell  containing  a  saturated  solution 
of  sulphate  of  copper,  and  one  or  more  vertical 
iron  plates  being  placed  above  in  half-saturated 
solution  of  sulpbite  of  iron.  The  solution  of  sul- 
phate of  iron  is  easily  protected  from  the  action  of 
the  atmosphere,  and  consequent  deoompodtion,  by 
means  of  a  thin  layer  of  mineral  oil.  If  from  time 
to  time  a  solution  of  sulphate  of  copper  iB  poured 
down  a  wide  tube,  reaching  to  the  oopper  plate,  the 
I  iron  i^utioa  bdng  ^mnUaneouily  dxawn  off  from 


a  higher  level,  a  constant  battery  is  _^.  ^.  . 
which  involves  no  cost  in  workiDg  beyond jQiatm- 
ddental  to  the  removal  and  recovery  <«  thTP: 
ducts,  and  whidi  throws  no  prodaotintomanaznt 
the  sale  of  whidi  would  be  donbtfoL 

Mora  plate  surface,  however,  requires  to  be  u«d 
with  iron  than  with  zinc,  but  iron  i»  cnkj  cm- 
fourth  the  price  of  zinc.  I  have  foond  uiatttns 
iron  ceUs  only  give  two-thirda  of  the  tfeetroM 
action  given  by  two  zinc  cells,  so  that  m  Iin« 
probably  the  iron  plates  require  to  ^edoirtletts 
size  of  the  zinc  plates  for  equal  cuneots  of  slsj 
tridty ;  but  even  then  the  •ntaigemmt^o^ 
approximate  in  eoonomy  to  the  coat  of  ngnnngq 
the  dynamo.  It  is  obvious,  also,  that  totiem  el 
eleetridty  oould  be  evolved  from  tba  «ooji*Mb 
predpitating  oopper  by  the  wet  procew  of  Hfla» 
son  and  othars,  if  tanks  be  arranged  m  a  sdbiIk 

Wliat  do  our  electridans  and  chemisto  thmkf 
Anything  that  would  cheapen  the  battery  canoj 
oondderably  would  be  of  great  value;  ^rt  I 
suppose  there  is  no  hope  ox  oompeting  w^  i 
dynamo.  J-  *•  *• 

aiNaBB  ALB. 
[24663.]— As  this  is  the  season  when  all  sorts  fl( 
beverages  are  welcomed  by  the  thirsty,  the  foUowiii 


prooess'of  making  ginger  ale,  given  by 
spondent  of  the  MinertU  Water  Trade  Jtevmc,  mf 
be  useful  to  some  of  your  readers : — 

Select  a  good  sound  unbleached  singer ;  Ji 
may  be  preferred,  although  I  found  a  fiur  i  ^^ 
of  Cochm  yield  a  very  good  extract  The  grss 
aim  is  as  Ux  as  possible  to  insure  the  fkeshnsssd 
the  root,  as  ginger  loses  a  considerabla  amonit  si 
its  peculiar  odour  by  long  keeping,  aUhoo^  m 
puogency  remains  almost  unchanged.  The  extnMl 
u  prepared  by  pounding  20qz.  of  the  root  iatoi 
coarse  powder,  which  should  be  rendered  unifoni 
by  passing  it  fiurough  a  sieveof  forty  meshes  toflM 
inch ;  the  granules  thus  obtained  are  niixad  with  i 
sufficient  quantity  of  dilute  spirit,  oompoeed  d 
equal  parts  of  alcohol  at  60",  and  distiUed  watsi; 
so  as  to  form  a  paste,  which  is  placed  in  a  nerea- 
latingappsntus,  and  left  to  maoerate  for  48  booflL 
Next  pour  on  dilute  spirit,  so  as  to  obtain  TOos.  d 
tincture ;  press  out  the  marc  strongly,  and  finalff 
add  sufficient  liquid  to  make  up  80oz. 

Of  the  tincture  thus  prepared,  take  7oc  .mii 
with  6  pints  of  water  and  suffidoit  kaolin  (China 
day),  or  thoroughly  washed  whiting  may  be  used; 
ffiter  through  paper  so  as  to  obtain  a  perfect^ 
bright  filtrate,  in  whidi  dissolve  61b.  of  sugar  with- 
out heat  Thir  quantity  will  be  found  easil|f 
soluble  in  the  above  proportion  of  water. 

This  forms  the  first  part  of  the  prooesa,  whibha 
completed  by  the  addition  of  140  drops  m  tinefan 
of  capsicum  berries  (obtained  by  maoeratins  8oa 
of  the  bruised  berries  with  26oz.  alcohol  at  60^,  aai 
26oz.  distilled  water,  and  proceed  aa  in  making  tto 
essence  of  ginger;  the  product  should  mfsws 
60oz.)  ;  also  180  drops  tincture  of  vaniUa  (raadebf 
macerating  loz.  vamllapods,  thoronghhr  bmissdii 
a  mortar,  with  2oz.  distOled  water  and  8oi.  aleohd 
at  60^  for  eight  days) ;  also  6  drops  easewps  d 
doves  (essential  oU  of  doves  1  psrt,  alcohol  at  60* 
9  parts)  with  30  drops  essence  of  lemon,  whkb 
quanti^  will  be  found  perfectly  soluble  in  tlM 
syrup,  providing  that  the  quality  is  good,  and  2ob. 
of  dtric  add  dissolved  in  6oz.  of  water. 

The  syrup  thus  completed  may  be  oolonred  \j 
the  addition  of  burnt  sugar  as  required,  and  fiaaOy 
filtered  with  a  little  paper  pulp  in  the  usual  w^ 
One  ounce  and  a  half  is  the  requisite  quantity  nc 
each  bottie.  If  it  is  deemed  neoeseary  to  givs  ss 
extra  amount  of  foam  more  than  exists  natmsSj 
in  the  ginger,  a  most  efficient  heading  may  beob^ 
tained  from  the  following  formula: —Soap- wort 
root  {Saponaria  ofieinalis)  in  coarse  powder,  4oe.  ; 
animal  charcoal,  2oz.  Macerate  two  days  in  s 
mixture  of  alcohol  60^.  4oz. ;  pure  glyoerine,  4oi.; 
distilled  water,  8oz. ;  then  percolate  so  aa  to  obtsis 
lloz.  of  finished  extract  Two  draohms  of  thii 
will  be  found  sufficient  for  1  gallon  of  >7rup. 


T. 


In  the  Bulletin  de  la  Soeiete  d'Eneoitrajiema^ 
pour  r Industrie  Xationale,  M.  Camot,  in  a  repoft 
presented  by  him  on  behalf  of  the  Committee  d 
Ghemical  Arts,  showed  that  the  cause  of  the  cot* 
rodun  of  sheet  copper  employed  for  the  sheathiiy 
of  ships  is  the  presence  of  cuprous  oxide,  whieh^  ta 
contact  with  salt  water,  occasioned  the  forssalKm 
of  soluble  salts,  even  when  the  air  is  exduded.  la 
order  to  reduce  more  completdjr  the  oxygen 
pounds  present  in  the  oopper,  he  introdnoas  i 
quantity  of  metallic  manganese^  which  eom] 
nduoes  the  cuprous  oxide  remaining  in  tka  i 
and  becomes  converted  into  a  mangMB 
in  contact  with  the  ddesand  theaole  «<  i 
If  a  few  thousandths  of 
with  the  copper,  they  affeot : 
nor  its  resistance  to  the  aotl 
manganese  is  introdnoed  f* 
manganese,  an  alloy  on 
oopper,  ana  26  of  mingf 
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IlEHiIES  TO  aUEEIES. 


-•-M- 


*#*  In  their  ansven,  CorrespondentM  are  re- 
9e^filijf  requated  to  mention,  in  each  tMMnee, 
lie  titie  and  number  qf  the  query  asked. 


rfi6440.]— WMrneriainff.— To  «»Alto  Pkeit." 
— MM17  thmnki  for  notice  on  p.  436  of  qnezy 
on  tlia  abore  iniyeot.  I  should  be  oUimd  & 
foa  would  faTonr  me  with  the  number  and  date  of 
pttfeant.  or  further  partionlan  of  prooe«.~B.  M. 

[66676.]— Free  Beads.— I  am  sorrr  to  be  aeain 
MoeMiftated  to  reply  to  **  G.  L.  B.,^'  p.  457,  in 
pmmaction  with  this  query.  That  gentleman  still 
Ula  to  oomprehend  the  exact  requirements  of  the 
lOMirt.  May  I  again  remind  <*  G.  L.B."  that  the 
IPMift  reauxres  to  know  how  to  tune  reeds,  but 
wjdently  does  not  know  how  to  proceed  P  I  now 
[nfoirm  *'Q.  L.  B."  fin  reference  to  the  Tarious 
Prioes  charged  for  reeds}  that  ISs.  is  a  price  charged 
rar  a  Mt  of  reeds  of  meoinm  quality,  and  that  some 
ioalon  eren  charge  20s.  ana  26s.  a  set.  so  that, 
under  these  conditions,  18s.  is  not  the  highest  price 
eharged,  and  the  reeds  which  you  obtam  for  this 
HBumnt  could  not,  in  consequence,  be  **  the  best." 
rheM  pioes,  viz.,  18>.,  20s.,  and  25s^  are  thoce  of 
IooaI  dealen  in  reeds,  and  are  therefore  much 
begrood  the  usual  prices  of  sets  of  reeds  from  the 
Bikan.  This  antwers  '*G.  L.  B.'s"  inquiry  on 
p.  467.  For  the  benefit  of  the  querist, 
and  those  interested,  I  submit  a  few  prac- 
tfaal  remarks  and  hints  on  the  subject  of 
tanfiag  reeds.  1st.  Harmonium  reeds  are  not 
"•— -^"    (in  the   true  SMise  of  the  term)  by 


the  method  suggested  by  "  G.  L.  B."  in  a  previous 
The  reeds  are  merely  filed  up  roughly  to 
and  require  to  be  carefully  tuned  when  they 

reeds)  are  screwed  on  the  soundboard  or  pan. 

Ameriom  organ  reeds,  in  most  instances^  are 
voiced  and  tuned  m  a  tumng  apparatus  which  is 
«Md  in  the  Tarious  factories  in  whidi  American 
o^guu  are  made.  These  reeds,  like  those  used  in 
lafmopiumi,  require  a  little  refining  in  tone  and 
tuna,  when  they  are  placed  in  the  instrument  in 
whiefa  the  reads  are  intended  to  remain.  3rd.  In 
W  oaaea  (if  not  more)  out  of  erery  100,  when 
American  oraan  reeds  go  out  of  tune,  it  is  caused 
by  the  dust  (which  is  continually  being  drawn  into 
fie  instrument)  adhering  to  the  tips  of  the 
Iffarators.  This  has  the  effect  of  flatteniog 
ft*  feeds,  and  so  causing  them  to  sound 
ont  of  tuna.  In  this  case  it  is  only  neces- 
mrj  to  remote  the  ▼ibrators,  and  carefully 
RHnore  the  dust  from  them.  When  replaced  in 
ibajr  tabes,  after  this  operation,  they  will  be  found 
ID  be  in  tune,  unless  the  reeds  are  corroded  Uirough 
Kpoaing  the  instrument  to  the  damp.  In  the  latter 
■■•  the  oorroaiou  must  be  remoTcd,  and  this  will 
ifflAi  wards  necessitate  the  tuning  of  the  reed^ 
Bach  of  the  described  operations  should  only  be 
lon«  by  persona  familiar  with  the  construction  and 
mse  of  American  organs.  To  thoce  who  are  not 
laqnainted  with  the  method  of  tuning  reeds,  I  may 
BOW  inform  them  that  when  a  reed  gets  out  of 
tene  it  goes  flat,  and  requires  a  riight  scrape  on  the 
Up  of  taa  reed,  which  will,  in  moet  cases,  bring  it 
in  tone  again.  The  latter  remark  applies  chiefly  to 
hmrmonium  reeds.  If  "G.  L.  B."  considers  it 
nMaasaiy  to  deaoribe  the  *'  tuning  bellows  "  used 
in  read-organ  factories,  I  have  no  objection  to 
Und^j  request  him  to  do  so,  particularly  as  he  evi- 
dantlv  thuiki  that  I  am  not  acquainted  with  it, 
which  idea,  I  may  respectfully  inform  him,  is 
Utterly  inootieot— G. 


[56784.]-Bioycle.— The  best  way  I  flnd  is  to 
Ipmd  or  file  the  face  of  both  bearings,  for  I  have 
Ihem  to  do  neariy  every  week,  as  I  am  m  the  trade, 
but  I  find  that  it  always  answers  the  purpose. — 

JOHV  COOFSB. 

r66885.]-Oopy  Drawinga.— If  "  W.  R.  A." 
wul  look  on  p.  242,  and  through  the  indices  of  his 
back  volumes  for  references  to  articles  on  this 
natter,  he  will,  after  reading  and  making  a  few 
mora  trials,  be  able  to  put  a  more  definite  query. 
Full  partieulars  of  the  f  erro-pruasiate  process  have 
been  given,  and  I  suspect  it  onlj  requires  a  few 
mora  expenaients  for  the  querist  to  sacceed.— 

E.  G.  m; 

[56848.]  —  Oriiiding  Pearl  Barley.  —  The 
qnarist  can  compel  the  dust  to  go  into  his  loft  by 
maana  of  a  powerful  exhaust  fan ;  but  exactly 
how  that  is  to  be  arranged  remains  to  be  settled 
when  further  details  are  given.— Esbab. 

[6G861.]--8mall  Motor  Oaetinga.— Would  it 
not  have  been  better  for  this  querist  to  have  re- 
tained OBie  of  the  F.M.'s,  and  obtained  a  proper 
mateh?  Mara  difference  in  weight  might  not  make 
Baebdiillflnllj;  but  another  pattetn  ia  awkward. 
*T.  J.  M. 

[M86I.J-l^lttt'i 


good.  Alleged  remarkable  cures  by  the  gentleman 
he  names  have  been  published  in  the  Laneet,  and 
he  might  communicate  with  Dr.  A.  de  Watteville, 
of  St.  Mary's  HospitsJ,  Paddington,  W.,  with  ad- 
vantage.—Sobibo. 

[66879.]  —  Ferrotype  Photograph.  —  I  am 
afraid  this  photo,  is  irremediably  spoiled ;  but  if  it 
is  of  any  special  value,  I  would  recommend  querist 
to  consult  an  expert  photog^pher,  who  would  no 
doubt  put  it  right  if  possible.— T.  M. 

[56937.]  —Tone  Meaaurement.— Tons  measure- 
ment is  the  tonnage  of  a  vessel  calculated  according 
to  her  length,  breadth,  and  depth.  Tons  burden  is 
the  amount  of  cargo  she  is  capable  of  carrying,  and 
is  found  by  calciuating  every  forty  cubic  feet  of 
cargo  space  as  one  ton.— James  McCasu  Qcvan. 

[56940.]  —  Mannfkctnre  of  Aluminium. — 
Evidently  A.  H.  Allen  could  not  have  read  my 
answer  to  the  above  with  much  interest,  or  else  he 
cannot  know  much  about  it.  or  he  would  not  have 
contradicted  the  answer  to  the  query  on  the  subject. 
It  dictinotlv  says  on  page  418  that  "  In  order  to 
complete  the  prooesSj  and  convert  it  into  aluminium, 
the  aluminium  chloride  is  treated  with  sodium,  in 
order  to  withdraw  the  metaL  The  operations  are 
completed  in  a  few  days,  &o.,  &o."  The  Webster 
pocess  is  a  simple  and  successful  one,  for  all  the 
bv -products  are  regained.  The  potash  and  sul- 
phur are  extracted,  the  iron  thrown  down  as  a  fast 
and  splendid  blue,  while  the  residaal  sulphuric  add 
is  concentrated  for  use.  But  the  chief  advantage 
is  its  supersession  as  a  dry  and  speedy  process  over 
the  old  and  cumbrous  method  of  precipitation,  by 
which  enormous  quantities  of  substance  had  to  bie 
handled,  and  a  bulky  and  gelatinous  mass  produced, 
requiring  a  great  length  of  time  to  dry  before  being 
flt  for  use.  and  was  even  then  contaminated  by 
impurities.  By  the  new  way,  the  alum  requires 
but  twenty-four  hours  for  conversion  into  the  dry 
and  pure  alumina.  Using  three  retoris  of  2cwt. 
capacity  for  the  anhydrous  alum,  the  Aluminium 
Crown  Metal  Company,  at  their  works  near  Bir- 
mingham, produce  two  tons  weeklv  (1883)  of  the 
oxide  at  one -fourth  the  cost  of  the  preapitation 
process.  The  alumina  thus  obtained  is  balled  with 
charcoal  and  salt,  made  into  chloride  and  reduced 
for  metal,  the  aluminium  obtained  being  perfectlv 
pure,  containing  no  iron,  the  least  trace  of  which 
u  fatal  to  its  use  for  alloy.  Bars  of  aluminium 
bronze  (Webster's  process)  have  not  broken  till  a 
strain  of  42  tons  per  square  inch  was  applied. — 
P.  E.  W. 

[56948.]— Gaa-produoinff  Apparatua.— Be- 
pljing  to  (1)  I  would  state  that  I  can  only  |^ve 
you  an  approximate  size,  because  you  have  onutted 
to  tell  me  whether  the  engine  inspires  its  charge  and 
fires  on  having  completed,  say,  one-third  of  its 
outstroke;  whether  every  outstroke  it  fires  the 
entire  cylinderf  nl  compressed,  or  whether  it  is  of 
the  Otto  type  P  At  anv  rate,  the  sizes  I  should  give 
as  approximate  would  be  air-pump  6io.  bore  by 
3in.  stroke.  The  generator  surrounding  it  may  be 
square,  if  you  like.  In  the  absence  of  the  data 
wanting  above,  I  cannot  give  you  anything  like  a 
reliable  replv  as  to  the  extuit  of  the  minifniim  safe 
sum  wanted  in  the  generator.  (2)  I  would  not 
advise  the  air-pump  being  made  square,  because  it 
does  not  need  to  be  bored,  and  the  fianges,  if 
turned,  are  handier  round  than  square,  whilst 
the  angles  of  a  square  would,  in  my  opinion,  be 
likely  to  cause  damage  very  soon  to  the  diaphra^. 
(3)  Benzoline  and  gasoline  are  not  the  same  thing, 
although  derived  from  a  similar  source,  and  gasoline 
is  certunlv  by  far  the  best  gas  producer.  (4)  As 
the  cost  of  the  gas  is  relatively  that  of  the  gasoline, 
the  cost  per  1,000ft  I  should  put  down  at,  say,  68. 
A  gentleman  who  uses  this  m  quantities  says  his 
gas  costs  him  but  5s.  3d.  a  1,000ft.  The  strength 
of  gasoline  gas  is  in  excess  of  coal  gas,  as  shown 
by  the  indicator  diagram ;  but  apparently  the  ex- 
pansion is  not  to  well  maintained.  Should  you 
desire,  by  advertising  your  address,  I  would  draw 
the  attention  of  the  firm  who  now  make  this 
apparatus  commercially  to  it,  and  have  no  doubt 
they  would  supply  a  set  of  castiD^  very  cheaply. 
You  would  find  the  pattern  makmg  for  it  some- 
what troublesome.  I  made  one  for  myself,  and  it 
was  a  lengthy  job,  owing  to  the  core-boxes  and 
parts  needed  to  get  the  passage  ways,  &c. — Inyicta. 

[56949.]— Alnmininm  and  Calcium.— To  Ms. 
W.  J.  Gbey.—I  intend  taking  your  advice  respect- 
ing Al,  and  shall  include  Ca  and  Mg.  I  must 
differ  from  you  respecting  the  properties  of  Ca.  It 
is  now  six  months  since  I  made  my  last  sample,  and 
it  remains  unalterable.  Four  ^ears  since  I  made  an 
dloy  of  Ca  and  Ni,  and  dej>osited  a  beautiful  white 
metal.  I  also  alloyed  it  with  Cu,  and  produced  a 
ridi  gold  colour.  The  salts  for  plating  with  Ca  are 
far  more  economical  than  Ni  salts.  The  CaO  can 
be  so  easily  obtabiad  at  a  trifling  expense,  that  it 
appaara  to  me  to  opan  a  new  field  for  enterprise — 
faitianlai^  aa  an  aUay.^F.  W.  Oebeabd. 

''^OM.I^Iiend  BvmiBr*— In  your  issue  of  the 
v*  ^.  J.  Saviaa  takaa  an  unfair  advantage 

Iron  Um  on  the  17in 
of  hia 


munication  to  your  journal.  We  answered  him, 
saying  we  were  unaUa  to  forward  a  machine, 
having  a  large  shipping  order  to  fulfil  which  took 
the  whole  of  the  inachines  we  had  in  stock,  but 
would  make  an  appointment  to  meet  him  as  soon  aa 
we  had  another  ready.  Would  it  not  have  bean 
mora  fair  to  have  waited  a  reply  from  us,  instead  of 


have  been  more  EngliAh-like  to  have  said :  Nothaving 
as  yet  tried  or  tested  Briggs  and  Co.'s  lead-burning 
machine,  I  will  withhold  my  opinion  until  I  have 
done  so  ?  He  speaks  disparai^ngly  of  the  specimena 
of  lead  burning  at  our  exhibit.  May  we  ask,  Did 
he  go  with  an  unbiased  opinion,  or  with  (as  we 
thii&)  a  jealous  feeling  P  Will  he  inform  us  what 
is  wrong,  and  what  is  faulty  P  Probably  he  has 
made  a  mistake,  and  what  he  takes  to  be  wrong  or 
faul^,  a  less  pnctical  man  will  prove  to  him  is  an 
improvement.  In  this  age  we  live  and  learn,  and 
we  must  say  that  one  person  has  yet  something  to 
leam,  though  perhaps  he  wUl  not  admit  it.  We 
cannot  expect  a  favourable  or  unbiased  opinion 
from  Mr.  Device  if  this  is  the  way  he  takes  an 
unfair  and  non-tested  advantage  of  our  machine. 
We  do  not  pretend  to  sav  that  the  burning  is  done 
by  a  prof essional  lead  burner,  but  only  wish  to 
prove  *'  that  it  will  bum  lead,"  and  that  the 
madiine  is  handy  to  carry  about,  being  alwaya 
ready  for  use,  and  does  not  require  preparation 
with  add  or  spelter.— BiuoosAin)  Co.,  08,  Bokeby- 
street,  Stratford,  London,  E. 

[56956.]— BaU  Bear inga— Charles  Hoskan  ia 
of  the  same  way  of  thinking  as  the  writer  used  to 
be.  For  several  years  he  condemned  these  bear- 
ings and  rode  machines  with  parallel  steel  collaza. 
About  four  years  ago  he  bought  a  bicycle  with 
bali-beazings  to  front  wheel,  and  at  once  found  out 
his  error,  and  has  since  ridden  machines  with  ball- 
bearings to  both  wheels  and  pedals  also,  and  aa 
long  as  ha  can  get  them  does  not  intend  to  have 
any  other.  Besides  being  easier  of  propulsioii, 
they  almost  dispense  with  the  use  of  oil  audita 
attendant  mess.  In  the  matter  of  road  giitthaj 
are  about  on  a  par— it  very  soon  destroys  either  u 
allowed  to  get  in.-B.  R.  N. 

[56956.] —BaU  Bearlnga.— Would  Mr.  Hoskan 
(p.  4^3)  give  me  the  name  of  one  of  thoae  "  iirst- 
rate  riders"  who  are  **  opposed  to  ball  bearings," 
and,  referring  to  his  remarxs  about  **  new-fangled 
ideas,"  can  he  tell  me  of  any  amateur,  maker's 
amateur,  or  professional,  who  would  engage  in  a 
race  that  he  really  wanted  to  win,  except 
on  a  bicycle  having  tNtU  bearings  P  This  question 
was  argued  at  some  length  many  volumes  back  ; 
but  until  we  get  a  perfect  bearing,  in  which  the 
axle  is  always  separated  from  the  bearing  by  a 
film  of  oil,  I  imagine  that  those  who  want  to  win 
"poto"  will  always  use  balls.— EssiB. 

[56956.]— BaU  Bearlnga.- 1  think  that  Mr. 
Chas.  Hosken  would  be  doing  good  service  if  he 
would  let  us  know  what  bicycle  bearings  he 
would  reoommend,  and  why  P  It  is  easy  to  say 
"Have nothing  more  to  do  with  ballbearings"; 
but  to  those  who  have  always  looked  upon  double 
ball  bearings  as  the  best  one  could  have^  it  is  not 
easy  to  do  so  unless  we  have  reasons  given  why 
others  should  be  preferred.  Taking  a  oearin^  to 
mean  the  part  through  which  the  axle  revolves,  itis 
not  easy  to  see  how  perfection  is  to  be  reached.  It 
seems  to  me  that  there  must  be  friction  in  three 
different  directions,  one  vertically  and  the  other  two 
laterally— viz..  one  to  keep  the  forks  up  against 
the  wheel,  ana  the  other  some  contrivance  to  pre- 
vent the  bearing  itself  from  working  outwards.  I 
cannot  see  how  anything  better  thsji  balls  can  be 
contrived  to  answer  these  purposes  as  long  as  the 
balls  are  kept  quite  clean  and  well  oiled.  Conea 
would  probaoly  be  very  good  if  metal  could  be  got 
sufiicientJy  hard  to  resist  all  wear  ;  but  if  once  a 
groove  begins  to  cut  the  bearing  must  be  bad. — 
J.  B.  T. 

[56969.1  —  HydrauUc  Bam.  —  Oar  friend 
**  W.A.S."  misquotes  my  sUtement  at  page  458,  aa 
it  was  not  my  intention  even  to  say  that,  nor  did  I 
say  so.  What  was  stated  may  be  made  more  dear 
by  explaining  that :  Supposing  the  valve  to  be  open, 
and  water  flowing  steadily  and  quietly  out,  the 
water  would  flow  round  and  over  the  valve  with- 
out closing  it  or  lifting  it  to  ite  face.  But  let  the 
same  water,  under  the  same  head,  flow  out  with 
speed,  at  a  given  rate  of  speed,  the  water  would, 
pressing  on  the  under  side  with  a  power  equal  to 
the  heiS  and  the  speed,  quickly  close  it ;  and,  sup- 
posing that  no  recoil  took  place,  would,  the  valve 
no  longer  being  in  partial  equilibrium,  still  hold  the 
valve  to  ite  face,  and  the  rum  would  cease  to  work. 
But,  as  I  have  before  steted,  there  is  a  recoil ;  the 
valve  therefore  falls,  due  to  a  superior  pressure 
above  it,  and  partly  by  gravity.  We  will  assume 
it  has  fallen,  and  also  assuming  it  was  not  loaded 
to  represent  the  stetement  I  made,  the  least  speed 
of  the  outflowing  water  would  close  it  again,  long 
before  the  falling  column  had  attained  a  speed  suffi- 
cient to  force  water  more  than  a  very  small  height. 
Therefore,  for  a  nominal  lift,  the  conditions  are 
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JEI.T  SI,  IMI. 


piiM,  wUeh ^ — 

Hake  joni  muii«la  of  the  Ssat  WTonRht-iroD, 
wind  fliein  with  from  20  to  2&lb.  of  No.  L6. 
•MMOd  letter  on  tlis  SO-liKht  dynuno  is  pkrtlf 
witttan,  uid  will  b«  mtheEditoi'ihuids  in  a  fort- 
■dsht.  ismfOryiaiTjItuiTeuot  bean  able  to  tend 
It  Mion,  it  hanu;^  been  del&;ed  tram  time  to  time 
hj  pnMnni  of  bmuieaB.— W.  H.  Eaves,  Coventiy. 

[GT070.]~TeI«phanea,— I  think  I  cu  lielp  the 
qmiiit  mth  bii  initnuneiiti.  No.  3S  i.o.  wua  ia 
nneimllj  used,  bnt  10  wonld  do,  I  ahoold  think. 
Of  oODiw  leu  40  wantd  be  Teqnired  thu  33.  I 
tblnk  about  280tt.  would  be  lofficieiit.  No  batten 
Ii  nqnind  with  tbese  :  thej  ois  simply  counseled. 
Hey  wffl  not  ipeak  far.  What  >i'ze  wu  the  l.OOOtt. 
<d  win  U*ed  in  the  experiment  P— Bukbeh. 

[G7073.1 — Vfom  Hit,  BoKeta. — If  "Aomma- 
lator "  wHl  pnhliih  his  addieu,  I  will  wad  him  a 
woikiiig  aketok  ot  the  unmetei  I  deusribed,  whioh 
Mn  be  mOTed  about  or  oairied  in  tha  pooket  with- 
onlinjuij.— F.  M.  Boaxas. 

[6T0TS.]— Purohment  Paper.— Thii  haa  beeo 
giien  many  timet  in  bock  nomben.  Dip  onaized 
papei  into  dilute  aulphuria  add,  and  then  into 
ftm^onia  or  clean  water.—  Okbb.  Juthob. 

[GTOT&.]— P&rolmieiit  Paper.- 1  auppoie  you 
nean  vegetable  parchment,  anch  ai  ia  aold  for  the 
pnipoM  yon  reqnue  it.  Tbia  ia  made  by  pasting 
white  blotting  paper  through  a  bath  of  solphano 
■aid  of  abont  110°  Twaddell,  and  afterwards  well 
waahing  in  pnie  wat«r.  The  eisct  atrength  of  the 
bath  ia  only  to  be  obtained  by  experiment,  and  it 
will  dissolve  the  Uotting  paper  if  not  right.— Quod 
Dizi  Dau. 

167079-]— Winaway.—r  cannot  help  your  oor- 
TC^Hindent  "  A.B.G."  for  two  leaeoni :  Fint,  be- 
oanae  I  don't  know  how  to  convert  a  cavity-board 
'-■  ■  luitable  for  the  paper  " mnaio  " ; 


pipes,  {MBBibly  aiiiited  by  cbange  of  tamperatnre, 
vould  tend  to  disaztgage  itaelf  from  the  water,  and 
travel  in  very  minute  bubblei  to  the  aummit  <a  the 
pipea,  where  a  imall  aocumolatiou  would  atop  the 
action  of  tbe  liphoD.  It,  instead  ol  doaing  the 
!>aU-cock  tbe  aiphon  ware  allowed  to  run,  it  would 
probably  continue  to  do  so  for  an  indefljiite  time, 
(he  water  carrying  away  with  it  the  contained  air 
9T  gaa.  The  vrriter  wonld  be  intereetad  to  leacn 
whether  this  auggeition  is  tucoeaaful.— B.  B,  N. 

[570B1.]-Watoh-Haktier'a  Bow.— To  make  a 
good  bow  there  ia  nothing  like  wbalabone.  The 
beat  way  ia  to  got  hold  o(  an  old  carriage  umbrella, 
which  will  afford  enough  tor  two  or  three  dozen. 
For  watch-woik  the  bow  ehonld  be  acarcely  a  foot 
long,  and  honehair  ahould  be  oiied.  It  is  a  gnat 
mistake  to  have  the  bow  too  atont,  and,  oonie- 
qaently,  too  much  tension.  When  not  in  nas,  it 
■honld  be  nearly  atralght,  and  when  on  the  ferrule 
only  anffioiently  tight  to  carry  tbe  woik  aafely,  aa 


lot  brown,  wUoh  makei  m.  mo«t  alwtBaWs  tt 


Had*  by  thai 


Dj  wnuu  noMmm  \- --- 

1  bavs  4i*nk  qnutilira  of  pim-\mt 
■      •    it,andIain»Mls«ffl<*MiflyTigeH»i 


by  Um  plant,  andlam  siffl  safficfently  vlgmH 
iwar  this  qnerT.  Hm  riant  grown  eMMilr 

, is  thegrunslbaiaanln  nnmb(i),BBa  hasft 

M  aepanted  Into  more  bottles  at  Intsnak^  as  it 
loean'tdo  to  have  too  mnidi  In  one  bottl*— B.  A.  K. 
[iBinrsrr,  Walton  Manor  Lodga,  Ozfcad. 

'i)7092.]-OIiig«r-baerPl»«t.— TWs  plant  I*- 
c^ga  to  the  genus  Saitamiiwe  or  Zia^bmaa. 
3ingerbeer  is  generally  made  from  the  pmbow 
linger  (Z.  oJieinaU),  and  ia  distiDKOisbed  sa  lbs 
uiiow -leaved  ginger,  whidi  is  Inrgalr  enltnitad 
ntheEast  Inmea.  The  root  ■tock—t&a  gini^gf 
lommeroa—ia  ot  the  thickness  ot  a  mau'a  Aa^, 
motty,  fibrous,  and  fleshy  when  &edi.    Ths  alMa* 


there 

yon.    The  knack  o 

in  thia  back  stroke 

EaClFKUXBT. 


reaLBlanoe  when  poahinf 


bow  from 
ig  the  graver  off  the  work 
Q  acquired  by  praotiee. — 


1  botch. 


and,  secondly,  becaaae  I  will  not 
spoil  a  good  piece  of  work  in  prodi 
II  your  GOrreapondent  wants  a  ;l)  oc 
instrument,  aurely  he  can  make  a  board 
the  reeds  without  apoiling  a  two- 
organ  board.  It  would  be  an  easy  matter  if  he 
wen  going  to  use  the  baml  arrangement,  with 
levers  to  &preas  the  pallets.— OboujOn. 

[67079.1 -Wlndway.-If  "A.  B.  C."  intende 
to  adopt  two  seta  of  reeda  instflad  of  one,  T  ahonld 
advise  uim  to  adopt  the  lever  principle,  with  pal- 
lots,  Jto.  If  "A.  B.  C,"  goes  beyond  the  oompaaa 
ol  Uiroe  chromaljo  CN:UveB  (that  U,  37  notea),  1  am 
afraid  his  Instrument  will  be  oonaidered  clumsy  in 
the  ayes  of  some  people.  It  is  only  a  question  (at 
least  In  my  opinion)  whether  the  querist  wants 
musu  from  his  proposed  instrument,  or  a.  very 
limited  nomlMir  of  tones,  with  harmony  equally 
limited  in  its  variety  of  effect.—  O.  Fbikb. 

167080.1- Siphon.— Tha  failon  of  yonr  aiphon 
is  probably  due  to  an  accumulation  of  air  in  the 
long  limb,  either  sacked  in  through  some  leak  in 
ths  pipe  or  given  off  from  the  water.  Yon  most 
(unly  mean  that  the  end  of  the  leg  ia  3Cft.  below, 
not  31ft.  above  the  bottom  of  the  well.— W.  A.  a. 

[G708a.]—Blphoii.— In  "Surveyor's"  data, some 
error  has  aurely  ciapt  in.  The  last  statement 
should  read,  I  imagine,  36ft.  below  bottom  of  wall, 
instead  of  "3Lft.  above  bottom  of  well."  In  all 
probability  aocumolation  of  air  is  the  cause  of 
stoppage.  Bemedy,  as  the  air  in  tha  pipes  has 
always  a  tendency  to  reach  the  highest  point,  a 
■action  pump  should  be  put  on  the  highest  part  of 
the  BJphon,  and  blow-off  valves  at  the  top  of  all 
upward  eorvet  in  the  progress  of  tha  pipa. — B.So., 
njmontb. 

(GTOBO.]— Siphon.— Your  aiphon  would  be  certain 
to  cease  working  in  every  ihoit  time,  because  air  ii 
certain  to  aocnmnlate  at  the  top  ot  the  summit 
level.  The  water  in  all  aipbona  givea  cSair  nndei 
the  oDnditionB  set  up,  and  the  partial  and  sabee- 
quent  entin  ceaaatioD  ot  the  Sow  is  due  to  the  aii 
accnmolations.  These  first  reduce  the  size  of  the 
stream  flowing  over  the  aummit  level,  thus  being 
eqnivslent  to  reducing  the  size  of  the  bore,  and  ai 
■ooD  aa  the  globule  of  air  attains  a  diameter  equal  to 
tba  bora  ot  the  pipe  the  flow  ««ase«  entirely.  On  a 
past  occasion,  wbero  a  large  aiphon  waa  uaad  tc 
dear  the  water  out  of  a  railway  tunnel,  the  aiphon 
invariably  ceaaed  working  in  a  few  hours  from 
accumulation  of  air.  Aa  the  siphon  coat  a  tithe  ot  s 
pumping  engine,  we  tried  several  plana,  and  flnaUj 
mausged  to  get  on  an  applianoe  to  extract  the  au 
as  it  accumulated.- Imnou. 

[67080.]— Biphon. -There  appears  to  be  a  mis- 
pnnt  in  the  qneiy,  as  tbe  outlet  is  stated  to  be 
31(t.  swathe  botUim  of  tbe  well;  under  wbioh 


:3.]— Vreemasoiuy.— If  "Z."  looks  n; 


becomes  a  Uason,  he  ahould  do  so,  hoping  to  do 
pood,  and  receive  nothing  in  return.  The  eipenie 
incurred  dependa  upon  the  lodge  ha  joina.  It  need 
not  coat  bim  mora  tbao  five  and  a  half  goineaa,  in- 
clusive of  regalia.  It  "  Z."  is  initiated,  and  yet 
receives  no  pecuniary  benefit  from  the  charitiea,  I 
imagine  he  will  find  himaelf  mon  than  adequately 
rewarded  both  morally  and  sodaltyi  always  pro- 
vided he  enters  Freemasonry  in  a  right  apirtt. — 
P.M.,  P.Q.C. 

[67084.]  —  Shunt  Dynamo.— To  Mb.  Bot- 
TOMB  OB  OTEBEa.-In  Order  that  there  should  be  a 
current,  a  complete  go  and  return  path  must  be 
open  for  the  eleotricily  to  flow  along.  When  the 
brushes  are  not  pressing  against  the  oommutator, 
the  road  ia  not  open,  and  no  current  paam,  the 
fields  are  not  magnstiaed,  and  apparenth  httle  or 
nothing  lakes  plaoe.  The  origin  ot  the  current 
lies  in  ths  trifling  residual  magnetiam  ot  the  iron 
cores.  This  magnetitm  derives  it  be^g,  it  the 
cores  an  really  very  soft,  from  the  magnetiam  in- 
duced by  the  earth.    In  ordinary 


by  percuuion  dur 


lanufacture,  or  by  the  oae  of 
LOB  Datiery.  iLowever  produced,  this  magnetism 
is  always  very  small  in  amount,  and  would  give 
but  little  effect  if  the  camnt  set  up  in  the  arma- 
tnn  on  rotation  wen  led  directly  to  the  outer 
the  dynamo,  thu  inflniteaimal 


current  is  led  rt 


Not    t 


i  field  I 


iting  singer,  angar,  and . 
bottlSigh-' —  "^-  '— 

GKnger  in  ul 


£?'aipl 


0  be  36lt.  below  thia  point-    ^e  failure  ol 

le  aiphon  is  most  likely  due  to  air  or  flxed  gai 
dnobably  carbonic  add),  held  in  suspension  in  vorj 
minute  quantities  in  the  well  water.  When  the 
UtU-oookit  oloted  aid  water  in  the  pipe  at  rest, 
ttisiMirprgajnntfBrttainfloenoBof  prewnieinlln 


,  _  drculatjn^  round  them,  aeta  up   a  higher 

degree  of  magnetum,  which,  if  the  motion  ia  kept 
up,  sets  up  in  its  turn  a  higher  electromotive  force, 
aud  lo  on,  until  the  limit  of  saturation  is  reaobed. 
The  bmahoa  have  nothing  to  do  with  the  generation 
of  the  cnmnt :  they  are  tha  sluice  galea,  which, 
when  in  proper  position,  allow  the  current  to  flow. 
See  my  book  on  "  Tlie  Dynamo."— 3.  BoTTomi, 

[6708SJ  — Bmlrratlon.  —  In  reply  to  "An 
Auiona  One,"  the  writer  has  spent  some  nine  or 
ten  yean  in  Canada  and  the  United  Statv,  mainly 
as  wood-carver  and  cabinet-maker,  and  is  pleased 
to  give  the  benefit  of  his  experlenea.  Hs  by  far 
prefers  the  Statea  to  Canada,  uid,  If  Mflnement  and 
more  home-like  ctrcomstanoes  be  a  conaldwatlon, 
he  pref era  the  Basten  (mt  Virginia,  for  instance) 
to  the  Western;  bnt  if  able  to  "rough  it,"  and 
money-making  be  the  object,  he  would  reoommend 
sema  ot  tha  younger  States  ot  Territories.  As  to 
what  country  will  offer  the  best  opening,  I  oonaidei 
it  a  queation  impossible  to  answer.  It  ia  like 
asking.  Is  there  any  opening  for  aoabinet-makei 
in  all  Europe  i  No  one  can  aay  without  a  vast  deal 
ot  travelling  over  the  whole  Continent.  Tha  writer 
would  recommend  "  Anxious  One"  to  decide  as  to 
vhire  be  will  go  on  other  grounds— climatio,  for  in- 
atance,  &c.— and  then  make  the  beat  of  it.  Ha 
would  also  adviae  aome  time  apent  ata  jonmeymau 
in  different  parts  of  the  country  tall  he  baa  a  tail 
inaight  into  their  ways  ot  doing  thinga,  and  aisc 
giving  him  time  to  decide  when  he  would  like  tc 
locate.  The  Amerieana  are  very  go-ahead,  and 
make  large  use  of  machinery,  whidi  ot  course  ii 
hard  on  hand  labour,  except  m  some  small  country 
towns  and  villagea,  when  a  fair  workman  might 
do  welL  The  best  part  of  the  writer'a  experience 
then  perhapa  was  while  putting  up  good  fnmitnrc 
at  tbe  country  gentry's  own  houses,  working  o 
tha  pranisat  ana  boarding   with  tha  family.  - 

[67092.1- OlB gar-beer  Plant.- 1  dee'l  knon 
the  botanical  order  to  which  thia  plant  belonga,  but 
I  believe  it  Is  a  fun^  ot  some  sort.  Oinger-beei 
Is  made  with  it  by  simply  patting  It  into  a  bottl) 
and  fining  the  battle  up  with  bits  of  whole  gingai 
and  susar  to  taste.  It  must  be  kept  lightly  oorkM 
when  it  blows  the  oork  out  it  ia  ready  to  drink.  ~  Ii 
must  not  ba  left  mora  than  a  day  In  the  bottle  witl 
thaplut,  or  it tmu hitter.    ITm  wbita  loaf  angai 


'.t  sends  up  are  re«d-lika,  the  leavaa  boing  liaaB- 
lanoeolate,  and  smooth.  Ihaflowan  anprodicad 
Du  abort  leafless  stems,  snd  are  of  a  whiti^  onlosr. 
SIngsrbeer  ia  an  effarvesoing  drink  mads  in  !■- 
ler,  angar,  and  aonM  othei  iDgIedisDt^ 
baton  tha  fermentation  is  eoasiilsN 

„ [  ita  pnparatkma  is  sxtreBalr  mAs  aid 

tiarmleaa  tor  the  palate,  and  is  oacaaianaUy  u(d> 
a  domeatie  remedy,  in  tha  shaps  of  gmgu  ba, 
sandied  ginger,  &c.— Kxbixb. 

ft.— lliia  qnmtkD  ■ 
speed  at  which  load  is  to  to 
cost;  6ewL  lifted  eOfL  t" 
:  60  •■  33,600  foot-paaadi,  > 
powBC.  TodrivaaUttattka 
friction,  to.,  about  1]  bene- 
power  is  needed-  It  "  W.  J.  D."  wiU  say  «W 
■peed  will  salt  him,  I  will  lend  a  ak«t«&,  aad  gin 
roagh  estimate  ot  cost.  Ia  the  lift  to  woA  dimt 
Ihronsh  floor,  or  outside  by  maanl  of  a  jib?— 
P.  HTttoans- 

[67101.]-8peotTa.-It  aaema  to  ma  thatanj^n 
want  to  Imow  is  the  name*  of  tha  •obatanesa  wM 
will  prodooe  various- coloured  Ifaiea  in  Qie  apsebs- 
aoopa.  Put  the  instrumsnt  faoit»  Hm  flaaa  ef  t 
apirit>lamp  or  Bunssn  botnar,  and  get  aoassaos  la 
abakeinto  tha  flame  aoma  steantfammtaale;  fli 
will  give  a  briUlant  aearlat  Ubb.    Caldnm  nibrii 


[67102.]— AlT  uid  Pnal.— "Tnkan"  Aadl 
remember  that  although  the  air  prataaa  on  all  bcdia 
with  a  piessnra  ofbatirean  14l6.  and  151b-  tstks 
tquan  inch,  yet  the  preanire  is  aqoal  in  svaj 
part  alike.  Now,  to  tab  hi*  own  QhaifailkB,  mf, 
m  the  case  ot  a  faetwy  ttaam  Ixnlsr,  tba  ptSMiR  ■ 
the  column  of  air  iaaiung  Irom  tha  **^fiy*^  is  As 
aameaa  thatnesaiiiK  Ml  tba  nnd««iid>  « tba  M" 
on  tha  ittata  ban.    1  wb  in 


ofa 


anght. .  Combnstioa  being 

'band  smplr  of  uugmi  gantv 
by  the  a&  of  a  b^M^OB  ^  ( 


saeond*,    Oaa  an 
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■■di  •*  b  nnd  in  arsrj  watat  ditam,  b  w  tluD  noain 

ttat  Sib.  or  Slb.jprenim  on  the  onttlde  In  ezc«a  of  Dune 

aatlarida  woolcl  eolUpn  it.    Bat  it  nam  doei  W.  J.  a.  ,,-,„,  -,    t,       .  ,    „             ,,,           .n       ^ 

MlUpn,  beooH   the  int«tor    being  filled  with        [STUS-l-Wet-pUte   Photo »TM,hy.-l,    Ths  „' .'jJJT;!;'^?..*  „°?'''T,,l*r°^L^_ 

Ur.  w  eqnlibriom  t>  Kt  np.    TlTime  it^te  of  triti-   ij   Mc.    D»wion.  editor  o(  the  BrilUh  To^fS,^  Jor  i^rJ^?^^  ^t  ^t^SS^ 

tliinsiexiit  with  jroQrimith'i  fin  wlum  the  bellan  JournaUf  I-hotufraphy.  -priw    1..,    publi.h»d  by  L^v.  »f   !I^        t  tw        /"  S' t^ 

•M  not  in  nioaon.-I.fyicjri.  Muon,  iSti,  S»QcLie£dJ-.t«et,  at.iBow,  gi™  fafi  gf^^*?,'.  ifi?^'^"  "-'j!  V"?  "I »  1^^  monn- 

£5  8..  8-9d.  Md  X6  16..  7-9d.   u  the  aanuitif.  for  th.eu^t  for«n  .n.«t«ir  to  mut^r  :  3  dry  pUte.  wbiohiceC  the.^J^C   U  ^%MoSt^  the 

»!<«*  {hnll-jeerij  peynente),  which  £100  will  "^""^A'^PT?  "'^.'?  °'i  V""'  1""'   ''"i'5"'  '  l«n«  c^d  el  the  ™  C»    "t  ^e  miS^f  tatrt 

pBS;irt3jind/p^i«Lt.r<li'peotitel,._BKT*.  S^flP'S^™*^  '        P'»'«' »  !<*' ^'J-B  8c  .  the  Eqn^?/™  .^ntTthe  h4t,  itil'lK 

r67I04.l-AotiiMUl.-To  m»ke  the  lalonletioni        i„,„,_,._,^     _.    .            ^        «v.  ■  •''°"  t^a  Itrel  of  the  wi ;  end  io  the  intermodlnte 

■AadtoiV"Aniiiutvit"  would  only  be  wutiDK          fi7U2.]  —  Wet-Pl»te    Photo i)»phy.—Ofattui  ipicei  Ibeuoir-liDe  will  be  oomtpODduigly  blgbw 

time,  ■ndolnonnatalbaieflt.    He  ihonld  oijl  a£  J«bM  Hogbei'i  ■■  Principle)  nod  PrmctioB  of  Photo-  or  lower  M  it  i*  nearer  the  Equator  or  Pota.— 

bmiwioe  oompenieg  who  make  annaiUea  ■  ipe-  SJ'?*'?;      ^"'J\°'-^^?^^''J'"^^°^^P^J   Nbbtbe.       

daL^andaa!(«tteirUble..-B.8c.,Plymonir  ^'^^  S."T'1P''??.^-     Both  are  highly  p«ctioal.  "       -    ' " : 

„,,„ ,     _    .         ,      .     ,  _  „.  From  the  but,  whieh  waa  lent  me  abroed,  I  prae- 

jiilV'^l"**''™"'?**    ^i^°  .^''If'.-Tf"''."  tically  learnt  the  wetpUtB  proocE..    Hoghee'.  1..  niT  AITQIinrVV-n       nTTVDTVa 

diHolredbyPiue  watar.and  laattackedbT  water  boakiiegnaUr  good,  but  more  extended.    lean  UilADIoWJSluSU       UUISKIISB. 

«ontauuDg    oaiboDio    amd.    The  French  QoTem-  tahlr  leoommend  yon  either  aa  reliable  and  clear  ^—-n-, 

ment  have  fcr  lome  time  pait  prohibited  the  DH  of  Wetplataaane««ie>t,iiiiiiTOpinioD,taTanamateiir.  nunvrntari  ind  win  of  oofrta  tlileh  m-nh.  hihii. 

galTaniwd  tanks  in  their  nary.    Zioc  carbonate ie  Bat  when  the  manipulation  iip'rieotforipeed,  yon  niend  far  fit,  rr,k,  art  i„„ri^  i«  M,  ll,t,anH/ ^m 

a    white,    taiteleu    powder,    and  u   mMlnble  in  wonld  want  to  nee  dry  platea.   When  yon  are  ready  ^'uiwtt'fj  an  rrptaui  fair  <irrti  nflemirdi.    w.inai 

water.     It  !•  tOmatiinBe  pretoribed  a»  a  toniit  in  to  adopt  them,  I  can  Irom  poreonal  oiperEenca  re-  ""-rwdfr.  irOnMrmfrita  iui,onJ»i.dB.AMm/onn«im 

daaeioffrom3tol0giaini,and  wonldbeinjonoai  oommend  you  goodhand-bMik*  on  dry-plate  mani-  "ity  ei" '<>'■  il"  l^ffii  ••/ tlirir  feiu*  anirtb\,iBrt, 

if  it  exiiti  toany  greataitait.    Theonly  remedyla,  pulution  — IimCTl.  — 

pnTant  the  water  from  further  contamination.    If,  Sf  J^  boota  puUuhed    now    «    "Hjrdwioh'a  ™    Bp,inVj«k.  w? 

fc™«r,  the  water  be  Kift,  a  lead  pipe  wooU  bi  ??°,*?S"P^Z' 1  S"^^.'^'^ ':?'*  ?*»"' ''l?  P".?"'  "«»■    T^o  "  Bigm..'' m. 

oxidlied    by  it    and  the  water    woold  be  biahly  P">»"T  •■'»nt  3».  6d.  from  ita  eiZB.     Before  the  Haei.    The  Noituwh™  Cw^  SB7. 

poiKmonj.     I  Would  adTiae  that  aome  of  the  wlile  ory-P^iteprooei.  waa  perfected  I  did  not  attempt  tiMa.    Iron  Plaal£ln«MuhinM«7. 


fub^tenoe  and  the  Wat«r  be  anbmittwl  to  a  com-    t"  *^^  J^^J   '«'?B  tPP^*'*  ,»*  ""«  "Kbt  of  »  8MM.  Dl^J^A^-  „, 

_*...<.v».j^  _v  u   -B^—n.  moch  labour ;  bot  whan  the  dry-plate  proceaaoame  J*™  Bti»i.  Mod^lTioUo,  les. 

ontl  went  at  it  tooth  and  nai^.     Ittinktheraia  JSi;'  ^"JiSJI^"*^  -  t..      „.    .n.     ^  ■« 

-CD  Liquid,    no?  much  doubt  aa  to  which  ii  the  eaaieat,  and  the  ^tl  S±S'S^S:''iS"""' "^°"' "^ 


•hould   be  meainied  with  a  glaaa  meanm,  not  beat  alio,  to  my  mind.    Wat  platea  are  neoeaiary 

waiabed,  although  praetloaUf  I  dwi't  mnioae  it  for  aome  hiudi  oi  work,  hat  not  the  eort  "Jay 

would  make  any  difference.    (2]  All  deTslbpan  do  why  "  ii  likely  to  come  acroea.    Hardly  any  (one  tMXJ.  Drill  Cfatick,  p.  »l. 

ml   require  the  aame  azpoaun.     The  aodic   ml-  might  almort  lay  no)  protenioDala  nae  wat  platea  MS<^-  Latb«  Qictt.  3m 

pbito  one  has  a  far  wider  run  than  either  the  now.     The  dry  platea  will  keep  any  length  of  time  J^J*  J^^I-^t.^"'^^'  * 

__.     __,.    _  __ ,^   aeTelop«».-B.So .  under  faTourahle   conditiona,  W  ia,  they  muat  Sf";  S™wc^aC?ink 


Plymouth.  not   be  kept    in  a    damp    plaoe— the    dryer    the    tmss!    PleiiblrlUt*riil  torWiodijisfloBndPla(on,H>B. 


[67107.1- DaTrioplna   Formulae —An    ounce    b«tler.—B.  A.  H.  Behsett,  Walton  Manor. lodge,    S68m'    B»f-M«klnK,  S6a. 
of  water  wdsbi  axaotlylos.,  and  therefore  yt        "-'"'  ""'    n"!"."^  N""  * 

formula  wonld  be  ilgb^  if  Ton  weighad  the  wa 
—albeit  it  wonld  be  oonmdenbly  Isaa  tronble 


0  la  naing  them. 


ataadard  of  fl^  maaaoMa  and  weigbti    so   re-    °"^"  "^  procednra,  and  I  will  help  yon  kdA  pnt  

BMmber  that  your  dodge  won't  answer  for  any-    jou  riftht.     "Show  me  yonr  fault.,  and  I  wiUtoU  dlTBRIER 

thing  but  water;  Mme  fluids,  such  as  aulphnrin   your  auooeaaes. "— 3.  Bottohb.  ^waaiiujau 


>md,heiigTar7eonaldanailjheaTlBr.TheexpoaaTes       [67113.1  —  Photocnphy.  —  Try    Wratten'i  — "*♦* 

nqnlred  are  by  no  means  the  same  for  aU  de-  "  Slow,"    or,   if   thay   are    too    eipenaiTa,    the       [BIB.T-Prohlem.-Io   tla  rightufled  Irlancie, 

TMopOB,  some  requiring  leM  and  some  requiring  "Britannia."     Tbe baiit  davelopar  for  amatenn  ia    A  U  a  D  EiiparaUelto  B  C,  aodBrto  A  B  i  AO.UB. 

■tore.     The  beat  plan  i.  to  Btlak  to  the  oua  you  find  the  Standard  of  the  New  York  Socie^,  ai  modified    and  £  ?  are  giTen  to  Hod  A  B.    A  pure  nl«fmametrliBl 

■nawanbeat-sodio  aulphiteforexample.-B.  A.  R.  by  Mr.  Boaoh  ;  hia formula  ia  given  in  late  uumben 

r,  Oxford.  tdOia  AmaliuT PkolBgTBptur.—'B.^o.,  Plymouth. 

[67108.]  — Home  Ti»iner  for  BioyoUrta.—       [67113.]-photOBTaphy.-Try    Miall'.    pUtea 

Thneia  an  angratlng  of  one  of   these  in  Oo^'s  and    8 nan's   deTaloper,    Tii.:  — (I)    Pyro,   3M.-, 

AthUtln   naUnon..    .hifll,  will,  no   doubt,  gi«  water,  loi ,  at  time  of  using.    Stock  Solution.— 

IfHOa.  Ii)  Liq.  ammonia,  ji|lr. ;  bromide  of  ammoninm, 

l67l06.]-Honi«TrBlnar.-Far  batter  than  any  Jdr. ;  water,  6oa.    C»e  equal  part,  of  eaoh.    « 

man  dawslptlon  is  the  printed  dewaipUon  of  the  S'  S**^  J™""  ""i   ^  "low,    add   more  of 

Unele  stand  and  home  taataer  oonbtaedln  ose  "°'  ^-     °^"  7°^  P''^^  before  dsTelopment— 

wlifablthiakismadsbyHaMri.SingarandCo.,(rf  W.  J.  B. 
Cmentrr.    It  b  a  «Mliag  with  two  large  tnmed        [67113.1— Photorrsphy.—IhaTe"triedTaTions   fomiilareqnlrsa;"trial  and  error- not  allowed;  par- 

^r^j^:^^^^.^^^:^  t^rlt^T'<^:^'^'^"^i^^»  "^^P^^^F^^^J^ 

«»U-tthe»«hinef.biU«rti«d.j.-I«™r^*^  S'J^^bl'ti;T^';l''.;2^..°'r^'bS,'S   ^  Xi^toSuV.h'.'^  Tib'TtS?  "SJ  ^ 

|gT109.]-Joc«  ctfO.a-By.ll  me™  ha,e  tSS  P^'^' 2^  ,^-KowZi-''.o'^t'S^'fb^   ba^bt-m  ^Udd„«.hon  the^lfn-t-R. 

Tano.K.G01ii.foousr^berthai>40.  TheadTantace  „,  „,,    '^  Jlsfion's  are  more  Certain  i.^  the       '■"'«"-".-.-    w., 

ki^t^^Jrtii^iJS^^^^^T^-  hMdioraramateur.aomUohsothatlusethem    ^w^^  *ddn.  in  or 

£Bm  wM>  toMmvond  witt.  ma  outnde  these  „<„  to  the  exdndon'  of  aU  other    makers,  and   S^^tTl^'iba  S™.  BaTtat  no  n»an.  el  tes> 

*•?■'    £Z?"'^"'^/?"'*i^^*^'™^y  sereral  friends  to  whom  I  haTe  reoommended  them   ^S^M^^^Sll^^ii^^^SSam 

tiriiSr?.''"'25L???r*?^£S""S'.£°?f'  '»J   ">•  ■«"•■      Uw   aodiMulpbito    daToloper,   It    Und  friand  would  glTa  the  lnlorBatlDn.-H.  L.  tt 

lO- letter^  jouwrrfer  ^atAik  frejdy  and  frenkly,  J„^  ^^^  teat  with  theae.-B.  A.  E.  BbSt^,       |B71M.l-LifttaK  Bar  -In  UrUnf  bailK»lallr  w_ 

udM  freely  ai^  frankly  wQl  you  be  replied  to.-  Walton  Manor-lodge,  Oiford.  Jf]^^,  C^^S  ^  wVAvS  ^TvStvoiA 

vi- ;li.  JSiSK^.JSL..l??SI^J^™liL''^  that  the  ounons  and  uneipeotodreanlta  you  hare   bj  dofnr  iottJlTa  work.    U  1  lift  the  bur  by  takfi^ 

2M ,  It  11  perteotlj  piMIMUU  nx  u  amateu  10  obtained  arise  from  yaiCatioiis  in  the  iodio  •ulphite   hoidolltat  Itoand,  ft  teanln.  mneh  more  sbwthta 

a^e  a  plating  dynamo.   Ko  battels  known  that  ,oaenipl<«.    Of  aU  the  diemioaU  employed  in  the    lif(it;iet.inllil.  aMe.1  JonotrUoilBa.  sgetW- 

doas  not  require  muah  Iodine  attar  or  leidenlA-  photompfcr-i  laboratory  none  is  eo^i^ertain  hi   •«*  ot  work  dona.    Howl.iMiiJ   And  1.  noi^band  a 

inKtodothoworkTOi>nMd.-S.Borion.  ftsc^pSiSon.  In  the  oommereial  article  imported   ^^'^^.Y^S^'^  weifht  In  th,  oi«»«r,  M 

[fi7110.J— Drnamo    for    Kleotro-plAtliiK.-  from  Oacmanj  there  is  usually  only  about  60  par    """"•""  ■  

U  is  qnile  pneticable  to  nse  a  small  dynamo  for  cent  of  true  sulphite  of  soda,  the  balance  being  aa  ^^'al^S,^£^fv 

alaotro-platlng,  provided  the  machine  is  wound  to  uncertain  mixture   of  oarbonate.  sulphate,  hypo-  inonllTcr^leesdla* 

gtre  out  a  qnaatltj  currant    This  li  aooompliahed  lulphitB,  and  other  Impurities.    It  mnit,  howerer,  k  iha  dliadTuta<e  of  bebg 

By  nibig  tluoksr  aiies  of  wire  on  armature  and  be  remembered  that  pun  sulphite  of  soda  is  itself  tba  nuiet,  two  ptnom  only 

flald-munota    than     wonld     be     used     were    the  strongly  alkaline  to  litmus  paper,  audit  ia  usual  to  nunntins  them  oa  writ  et 

dnamo     for     the     eleetrio     light,     while    the  nantiisUeB  thU  by  the    carelul   addition    ot  tnl-  ?* T^'i? '°.=^'  "r*!*!^ 

•      -  -     contlnuons.    Where  pborona  add.    Howsrar,  aa  thia  is  troublesome  to  ""^  ^  '"'■  "^  "  "^ 

they     are      usually  prepare,    and  difBonlt  to  keep,  it  i.  wall  to  nse    ^ 

...»__  .    nnjly,  cryatalliaad  add  aul|ibito  of  potassinir  ' "— ' 


eitbar    used    singly,    cryataUiaed  add  anl|ibite  of  potasiinm  for  neutral- 

-    —    '-• — "-      the    iaing  the  sodio  sulphite  instead,  as  it  ia  quite  per-    ,„_,„,  ,v,  n^n,,..  „,™,nrnBi«- f     ixinunim 

Boake  and  Co.,  for  whoae 
sixpenny  sale  column 


■aMfiMMil  dspanding  on  tt*  natara  of  Ibe  wwk.  maoent,  and  answara  ji 
Ian««iaL£nn*«r,  tb*  aiUd*  tobapUsdls  be  obtunad  from  A.  1 
«MBMlM  to  ifaa  oegitiyapolatn  thadepewbiKfat,  addraat  I  refer  you  to 
Mdaaucd*{rilm,«dJ,ar  aoppw,  M«w«H*  thlawwk.- W.  a. 


•  poto,-         [sniS.]  —  Wet-PUt«      Photogmpby.  —  All  delmnlafd,  and  a(  th»  virion,  degree,  u  the  a 

nlwtBI»MUa   daakn    keep  works   on   collodion  adTuos.  t-Mo  Bio. 

>      'lllll  laktag.    Tbssa  eaa  ba  had  at  about  6d.  [STlte ]-8toraKe    BatteTy.-wm  utae    o| 

•*•      DnStafa  asdis  to  lean  foiamatsnrs-  rHUlari  klBdl;  tin  tall  putwnlais  how  to  md 

^T.^?-r_    ^_^  "-"T-^'lt-TT*-.™  -  .boTeiuHablilotllghEingafi-eplnGaDdeHeiitUB 

^SiS  JS-TSjs£l5^^n  >"  >"«»■  "»  l-tStrS   Uk.'^-P  -  litila  roo 

'--■MpM  tMttMUtUJ  Of  pttO-  Boii.U)Ie'IbaTeo»T(r»lilier»niooeofreidp»xtli 

M  ■mOL  heap  for  jsan.— B.  Jbowtbrranmade,a>tbat  u  pUIn  umplaaal: 


BNOUBH  imOHAMIO  AHD  WOULD  OF  BQHIKOH!  Me.  1,062. J»i.T  31,  IW 


BHGIiKH  MBOKAlTn]  AND  WORLD  OV  BOIENaiL  t. 


h"!^  i«Mt  ins'llitrt^'^  - 


W 


meLiBH  looHAino  urn  wqeld  or  somraK  im-w  >i,  lui. 
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Ava.  7.  IMI. 


ilriTflr,  The  otapteM  on  the  m 
the  Bbifting-liok,  on  Batting  the 

,  laTing  out  link-motion,  viU  bt 
ometa  besides  railway  men ;  whi] 
the  Stevens  volva  gear,  the  Joy 
pairer  of  locomotiTei  aiid  ta«m  : 
vill  give  information  to  many  v 
.tereated  in  locomqtiTe  deaiKn^  i 
Fambour's  fonnula  for  calcmktii 

,  power  is  given ;  bnt  when  it  ia  r 
IliLd  the  horse-powei  developed  !»' 
tire,  Hr.  SiocIaiT  uys  It  ia  uan^ 
the  indicator.    That  is  nuely  d( 

-  ODnntry,  we  inuigine,  for  tnctii 
saoly  caloolatedl^th^  focmula,  a 
dioator  ia  a  iisdeia  reiinement 
>orse-powei  actually,  exerted  eafi. 

'.'  -tested  on  the  rood  by  thpdead  w«i{ 
The  locmulaa  for  oafcuIatiDg  tnon : 
.hare  been  found  misleaouig  in 

Saotioe.  Thus,  according  to  D. 
nnula,  the  total  resiatBace  to  a 
aing  OB  the  straight  level  at  fift 
honr  is  22'61b.  per  ton;  hut  B 
Dudley  with  hit  dynagraph  oar 
total  reaistMice  at  fifty-one  miles  i 
The  tesiatanoc3,  in  &at,  difibr  s 
JiffiiT^f.  conditiooa  thi^t  ]tfr.  &k 
that  nothing  but  •  loose  aj^oxir 
be  amved  at,  unless  iudioatorordyi 
.  tests  (tre  ntade.  Experimenta  ma 
freight  train  on  the  Erie  road  in  18 
.that  the  total  registapce  on  the  str 
▼aried  from  3'aolb.  to  4-51b.  1 
under  21)  miles  an  hour:  but  till 
Aooes  ^11  be  conaideiably  anzii 
cold  weather,  and  raried  alao  bj 
diUon  of  the  track  aud  the  ru] 
The  Westinghouse  air  brahe  and  ) 
vacuum  brake  are  fuUy  d^tcri 
former  with  much  detail  and  sev' 
tiationa.  Mr.  Sinclair  gives  also 
Oft  the  indicator,  ^nd  urges  ita'ui 
locomotives,  aa  the  "gr^hio  ti 
diagram  would  force  ont  of  jm 
ordinary  habit  of  mnning  engine 
ateam  Uirottkd,  and  indubitable 
mineus  bock  pressure  woula  n 
traoted  noz^es  intolerable."  T 
the  indicator  may  be  necessary  in 
practice ;  but  it  is  doubtful  wh 
Iboo.  superintendent  in  Uiis  coun 
think  it  worth  while  to  have  ti 
taking  diagrams.  We  have,  hon 
■nfficient  to  show  that  Ur.  Sii 
written  a  book  which  will  inter 
while  it  will  be  found  of  great 
thoroughly  studied,  by  all  who  '. 
thing  to  do  with  locomotive  mana 


HISTOBICAL  HOTES  OH 

cAssxanAur.-m. 

By  Dr.  Boybiok-Pigoit,  I 
(Formerly   PcUow   of    St.    Feb 
Oamb.] 
Tlia  Qrsat  Bonthem  Telaso 

THE  Australian  trial  of  thit 
instrument,  as  reported,  i 
iirodnced  a  pninful  impression  b 
and  and  England.  The  Dublin  ] 
Hut,  37  il  was  broken  into  a  heap 
lai^  and  brilliant  that  it  quil 
character  of  a  duster.  The 
Nebula  4GM  brought  out  most 
the  light-collecting  power  of  this 
for  it  (which  in  most  telescopes 
disc]  was  revealed  as  a  ring  brigl 
the  dazzling  ground  of  the  su 
stars,  which  here  were  as  brilli 
compenents  of  the  Pleiades  appe 
nary  instruments.  With  respe 
Nebului,  Iiord  Bosso  considered  it 
ance  in  brining  out  the  details  ol 
Nebula,  I M  (the  Crab}  and  51  U 
Great  (Spiral)  quite  satisfactory. 
niittee  also  declared  the  ingtru 
tenOy  St  lor  the  work  for  wh 
'    '        '    that  Mr.  Qrubbhad  i 


ibact,  and  that  no  time  should  be  lost  _ 
'^'"e  it  for  Alelboarue.    They  also  added 

I  remark,  after  minute  examiaatiou  of  the 
sellence  of  the  telescope  and  the  perfection 
the  machinery,  that  Ur.  Qruhb  had  been 
.[e  influenced  by  the  desire  of  producing  a 
iect  instrument  than  by  any  desire  of 
iuniaty  advuitage. 

kfr,  Iiasiell  presented  a  separate  report 
[a  gentleman  having  already  made  aud 
unted  a  4ft.  mirror,  was  particnlarly 
e  to  ctitiQise.  Of  tjie  objects  already 
ctitmed,  ha  stated  those  of  the  greatest 
itndewi^.  shown  the  best.  The  night  of 
'  19th  yiaa  (flotidless,  yet  the  air  was  quite 
It  to  test  the  powers  of  telesoopes  of 
ge  aperture.  "Under  the  circumstances 
onatdered  the  vision  highly  satisfactory, 

I I  should  anticipate  that  in  a  fine  and 
nquil  state  of  the  atmosphere  the  per- 
mance  will  justify  very  sanguine  oxpecta- 
[IS.  TJranuB  was  accompanied  by  two 
ellites,  which  were,  indeed,  more  con- 
cuons  than  I  expected  to  see  them.  In 
iduaion,  I  freely  express  my  opinion  that 
.  eutve  inq^rument  is  a  great  toiumph  of 
ohanical  engineering  and  optical  skill." 
Tet  the  Cape  Astronomer  again  wrote  : 
am  not  satLS&ed  with  the  performanoe  of 
!  great  instrument,  and  I  do  not   think 

mirrors  are  at  all  perfect  in  £^nre.  I 
'a  not  yet  seen  anything  like  good  defini- 
1  of  a  planet  with  the  lowest  power  (220J. 
<^iuse,  wq  eet  plenty  of  light  even  witn 

Nebidie ;  but  ao  definition  with  bright 
eots." 

t  am>eaTB  several  things  happened  to  mar 
fine    definition    accomplished  by  Mr. 
ibb  in  Dublin. 

.  The  biz  mirror  (A)  had  been  grievously 
managed.  Instead  of  naphttw,  or  the 
mgest  alcohol,  being  apphed  to  dissolve 

the  whole  of  the  Ise  varnish,    a  weak 
)hol*  was  used,  which  only  dissolved  the 
nous  portion  of  the  iao,   leaving  an  in- 
stable film  of  wax,  whioh  rapidly  deterior- 
i  the  polish  and  optical  performance. 
,  The  small  convex  was  re-polished  by 
inexperienced      hand,     which     would 
iredlymin  the  deUoatehVpetbolio  figure, 
1  it  was,  most  likely,  badly  adjusted, 
.  A  black  annulua  was  applied  to  it. 
.  The    eye-stop    Was    considerably  de- 
ged. 

n  September  the  mirror  became  almost 
less,  and  the  second  minor  (B)  was  sub- 
:uted  for  it.  With  this  were  two  small 
ivexes  ia)  {h) ;  the  performance  with  (&), 
;ouohed  by  tiie  polisher,  was  excellent. 

Uarcb  31,  1870,  the  report  from  Mel- 
ime  was:  "Mirror  (B)  performs  very 
oh  better,  and  the  telescope  will  now, 
ibtless,  compare  favourably  with  others 
its  class  *nn  dimensions.  .  .  What  has 
in  dime  unmistafaibly  shows  that  it  is 
able  of  grasping  tbe  work  for  which  it 
s  originaTly  intended." 
L  slight  error  was  detected  in  the  mirror 
-a  cruoiform  image  given  to  the  star  when 
d  with  the  convex  (a]  repolished  at 
Ibonme.  The  most  scrupulous  oare  is 
nlutely  necessary  in  suppinting  a  mirror 
apoHshing  maohine  so  as  to  avoid  all 
jven  strain,  bo  that  the  figure  may  be 
lallv  perfect  when  it  is  removed.  Beaides 
9,  there  is  no  evidence  that  the  compli- 
ed system  of  balls  and  levers  for  support- 
I  the  big  mirror  was  ever  properly  ei- 
ined  or  adjusted. 
On  one  ecoasion,  when  I  first  mounted 

Cassegraio,  a  blade  of  grass,  on  a  hill 
nit  a  mile  off,  appeared  double.  It  took 
OB  laborious  trials  to  detect  the  caose— a 
{ht  strain  on  the  large  mirror. } 
fr,  Le  Sueur  stated  this  stellar  cross 
s  not  pernmnont,   showing  inequality   of 

iVell,  after  all  this  painfnl  revelation, 
I  gentlemen  most  diredly  responnble  for 


the  oharaotar  and  quality  of  the  monster 
gUis  ware  neatly  moved  to  defend  their 
original  opmion.  First,  and  foremost.  Dr. 
Robinson,  of  Armagh  : 

"  As  for  Mr.  I«13ueur's  doubt  regarding 
the  flgnreB  of  the  specnlam  A,  and  the 
small  mirror  which  he  regarded  as  jointly 
ited  with  spherioal  abenation,  I  remark 

he  himself  had  teen  many  difficult  test 

objects  with  that  speoulom  in  Dublin,  and 
he  waa  present  when  the  remarkably  dean 
and  shup  discs  of  large  atare  were  ahown. 
....  A  piece  was  cut  out  of  the  large  speca- 
lum,  which  Ur.  Grubb  polished  and  var- 
nished ;  the  vamish  was  perfectly  removed 
leaving  no  trace  whatever,  and.  no  mesl; 
appearance.  If  Ur.  Le  Sueur  had  provided 
himself  with  a  quantity  of  fine  carded 
cotton  and  absolute  alcohol,  and,  soaking 
rolls  of  the  cotton  in  the  spirit,  had  gone 
patiently  and  oarefully  over  tbe  surface,  it 
seems  very  probable  he  would  have  obtained 
awhiteandbrilliant  surface.*  In  any  case,  the 
use  of  waterwasquite  improper.  Ifthe  yellow 
stain  be  tarnish,  it  might  yet  be  removed  by 
rubbing  with  slices  of  lemon,  provided  no 
lac  be  present." 

There  remains  another  oonsideration— 
Temperature.  A  mirror,  especially  s 
metiulic  one,  performs  with  the  grestest 
ccHt  only  wbJen  used  at  the  same  tempeia- 
tuie  at  which  it  was  originally  finished. 
Now,  even  in  a  glass  mirror,  a  ve^  few 
degrees  change  the  figure  and  spoils  its 
best  performance.  What,  then,  must  ha[^iea 
at  M^bonme,  where  very  often  the  tem- 
perature varies  50°  in  a  day  and  night?  The 
expansion  would  tend  to  convert  a  poiaboUi: 
into  a  hTOerbolio  figure  !  It  would  seem  de- 
sirable, therefore,  to  figure  such  mirrors  at  the 
itemoeratureof  uiesite.  Sir  J.Hertchel 
jestea  mufiling  the  large  mirror  up  with 
thTt^  blanketing  just  before  sniuise,  snd 
stuffing  the  hollow  front  with  woollni 
mattresses  to  keep  off  that  terrible  tempera- 
ture of  130°  in  the  day  time.  It  wsi 
covered  over  with  a  sliding  ziua  roof,  form- 
ing, I  should  think,  a  perfect  oven  at  times. 
The  accounts  of  the  performance  of  metallic 
reflectors  are  bo  far  instructive  as  to  shoir 
the  only  ta-ue  conditions  of  definition.  Sir 
W.  Hovchei  wrote  a  good  deal  about  the 
performance  of  his  reflectors  under  different 
atmospheric  conditions : 

"Oct  10,  1T80  (ah.  aOmin.) :  Havingjort 
brought  out  my  telesoope,  it  will  not  act 
welL  A  quarter  of  an  hour  afterwards  it 
performed  well ;  half  an  hour's  exposure 
improved  it."  Ho  deduces  the  following 
principle  :  "  That,  in  order  to  see  well  wilh 
telescopes,  it  is  required  that  the  tempna- 
ture  of  the  atmosphere  and  mirror  should  be 
uniform  and  the  air  fraught  with  moisture : 
either  a  frost  after  mild  weather,  or  a  thaw 
after  frost  will  derange  the  performance 
t^  either  the  frost  or  mild  weather  is  snfE- 
dently  settled  that  the  temperature  of  the 
mirror  may  accommodate  itself   to  that  of 

Ur,  Browning  has  perristently  declared  a 
wooden  observatory  inimical  to  the  per- 
formanoe  of  reflectors,  and  that  if  its  an-  ij 
even  two  or  three  degrees  above  the  outer 
air,  the  mirror  will  not  show  its  beet  defini- 
tion to  perfection. 

Dr.  Bobinson's  dictum,  that  the  pupil  of 
the  eye  in  man  does  not  exceed  one-fifth  of 
an  inch,  requires  confirmation.  When  in 
observatorynos  been  oarefully  darkened  for 
viewing  sebnlse,  I  have  observed  the  pupils 
of  visitors  under  a  dim  light  greatly  laiger 
than  thifl,  expanded  to  the  utmost  limits  pn- 
mittad  by  the  iri*.  And  in  viewing  bnt 
nebnlsa,  this  is  expanded  marvaUoiHly  — 
almost  like  those  of  the  owl  or  cat  in  Ihs 
dark ;  but  as  soon  us  the  light  b 


to  exceed  the  oi 


Act.  7,  ISM. mlBUBH  MMHAinO  AND  WOBLD  OT  BOUKCaii  M».  l.OSt. m 

One  of  my  friends  ii  endowed  witli  the  Or —                                                                  i"  pl"oe«  where  mafliine  tools  are  not  avaiUble; 

moat  maiwelloua  keenness  of  dglit  I  hsve  jm  _  ^66  ^  ...                                                   lieut.-Col.  Hertahoroe.    Esten-toirace,    B.W.. 

over  witnessed.    Aflot  .  time  yiewing  the  S'  "  " ''                                                  ■howsjuiy|.nio;.  co«l»o«lM. which  unajs 

gost  elostet  in  Helonles,  he  .tdniied:  Henoe-                                                             trmiu.d3on,oftheHs™Tk,t,u,awhid.riU 

IVt.„,i~..._   ■  vt       i    .',       __  ..„t     I.I  ^enea                                                                        commend  itaell  to  aJI  who  have aov  azMnence  of 

™       1?^±^^    .f          .  T'"     i  I-**  ..M.Mm.(n..iM.                              craping  ont »"  roejhinB  it."  a.  it  ?  temed. 

Then  he  proceeds    to  <»nnt  those  m  the  "■     jjo  "  " '     ■•"•  >— ""■                           ■n.eiS.rican.areabnted  (ioa«riforccni. 

■townew.     On  another  occasion  he  sms  .j^^  eyeapot  is  a  very  important  factor  in   biaation  foohi ;  hut  this  tool  csn,  we  think,  tahe 

rtont  20  stats  m  the  centre  apace  of  the  aislinot  ralon.    In  my  Ciaaograin  it  wa.   the  list  pUce,  for  it  contains  a  hammet..  hatchet. 

Bmg  Jebol.  m  Lyr,   besides  a  crowd  of  ,  constant  aonne  of  Uonble  an!  annoyance,    »1"  »««■>.  •  "Z.  ""'l"  »'■?  P"'  «  "?'' 

ftn.fp^dmiimUmilkBm^it.    It  ,„  „,a„  „,„iricity  were  «icni«i,  aS  tha    f«'f  """  Jf.?  IS"",' '  ".V' '?J.  j"^ 

meyidentthepnpilofhueycgoesoneipsnd-  the  black  spot  was  iiactly  centr.1.  the  deS-   •"aofo™  a  atnighH^,  '""  ""«'*2"»; 

nut.  and  sets  more  and  more  aensitive  with  -T-  """^^  aiR,^  ««  uwju^  ucuuai.  uin  udu     degrees  ct  cat,  a  pair  of  compasses,  screwdriTet 

iSnTflSSe^eSitKS.s.J™  nition  w«  mawid.     It  neve,  seemed  long   .XSwbat-in  Erl,  it  i.  a'Z«;.  «  ..fe., 

HTaSilibeeilSiEtiesin  thSetaS  *"    "™''"    its  normal  pontlon.     Shding    weighing  S(lh.,  and  a  tool  that  . very  tmvJJi  er 

SerfttSiSfS^o  wH.S  u£S  •ye-kipaw.PeatUsl.ppSed     Onr  yJS  ^jc'mnl  i  int-of-the-wa,  plM».' woeld  M 

tS%«_S?'.    .JoT  A*v    ■        vi' ^     ^  '»"'*    experienced     cotreapondent.     "  Pris-  naifnl,   JeUey.  Bon.  and  Jones.  Bhn*fiiars-rt«d, 

It  PoweUs    new  Alh    invisible  to  most  matiqner"    seems  painfnlly   ah™    to    this  B.B..  Bhew»J;  fastkner.,locksforrail.ayd(>ii 

paoge.    Adimhght  thns  glYOS  greatad-  ,^    i„^            »~~                                   and  mimprored  slipping  hook  for  horse  hsmess; 

TMitage,  byallowmg  thepupilto  expand,  in  tie  next  article  I  propose  to  deal  with  This  safoty-hnk  is  of  the  jomted  pattern,  the 

whi<^  enables  the  retina  to  engage  a  larger  q^  ^^^                       ^    ^                             hinged  end  bedding  into  the  neck,  where  it  ia 

penal  of  raya.    The  black  epot,  aeen in  the  "^     '                                                          heldhyacoUarhaTingaaortofhayonetfaBtening. 

mt  [wncil  of   a   low  eyepiece,  ia  ex-  '                     A  qnarter-tum  of  this  collar  releases  Ihe  hinged 

y    inconvenient     when     excessively  THE  IHrBElTATIOlf  AL  IKTEVTIOHS   Part  of  the  link,  which  at  once  opens  eat  and 

Inadvertently,  I  gave  Mr.  Calver  an  KXHIBITIOH  — XIV                       treeathepoia-chainor  other  portion  of  the  hamoae. 

Onftrfor   a   6m.   Newtonian  of  24in.  focns  Ontlerv   Irenme^aarv   fte                   Chnbh  and  Sraia' Lock  and  Safe  Compao.v,  Queen 

wiaia2in.K.llnerithebUok.polas.nm«l  „  ,„„rr™  T^-    ^'  wU  „    .     ^';,"K'-"*?\''"j'  "^  "."llS"  fJ  »" 

>  nortentons  dimetor.     It  wee  a  miniatnre  (y-OV^  XIIV.,  looted  m  the  West  Qesd-  well-known  locks  and  a  door  Jllri  with  thea 

-Av.  11.4, 3-     3      1    1.     1      j^          ^L-n-i.  VJT    Tanti  u  dsToted  to  cutlsry,  ironmoniFerT,   new  Dulii-tuid-iiiiU  arTsnirement.     In  thil  vM 

of  th«  flat  Mdn^d  only  twelve  fames,  whJrt  ^J^    ^^^  ^^  .,  ^t^atera  "  «,™  .  ™th^^   the  hLdle  doeHot  rero^e,  but  oil  pdling  it . 

ttediNMter  of  the  MI  pencil  wm  exactly  ^'       ,„,    g^^   appliance,   and   denti«t*'    lev.>iaob  on  ths  bolt  and  hituB  it  wittithe 

tau,  Ud  WHat «  Uyolop*  eye   it  would  re-  matorUls  aro  incladed.    Pwhapa  the  mort  in-    b»mo  of  the  lock.     The  door  clo»ea  with  the 

qoiie  to  smbnoe  Mch  a  beam  of  light.    The  tereeUng  exhibit  in  connectioii  with  catlery  is   Elishtest  puih.    Mr.  G.  PInmpton,  of  Warrington, 

talMcope  with  this   low   power  was  darker  the  "forge"  of  Msppin  and  Webb,  in  the  Booth   e^bitahiip&tent  ga«Stten' combined pliera and 

than  a  amBll  finder.     With  a  deep  eyepieoa  Promeiuule,  whwe  the    procesioi    of   forging,    acrewing  ta[±le,  compriting  Bcrewiog  stock,  diea^ 

of  iio.  magnifying  96  times  the  light  in-  grinding,  ftnd  hatting  table-kiuvei  are  to  bs    tapa,   reamera,   tap    wimd,  wire-catter,   tnbe- 

CT^ued,  the  black   spot  minimiaing  to  in-  "SBn.    Such  aa  exhibit  oould  not  be  located  in   cnttei  and  ahaver,  tmiucrew,  widener,  &o,,  the 

ngnificanoe,    and   the    emergenoe   6  -^  96  the  baildinge ;  but  it  is  a  mistake,  to  ny  the  lepaiate  pieces  ^ttingintoor  between  the  handle* 

»  Ain.     The  eye  then  easily  embraced  the  '**■'•  ""^  *"  '^"  catalogoed  it  in  the  group  do-   of  tte  immovod  phraa,  and  saving  tho  gM-flttw 

whole  penoiL     With    a    lin.   eyepiece  the  '^l'^.,^.   '^^^TlK'^  J!f^T^'^V^l'^l   the  trouble  of  carrying    about    aeveral    lather 

:i  if. _i      V       J   ^1  oihiDit  m  the  branoa  which  has  much  mtaroat   heavy  and  cumbroua  tools,     Kaye  and  Son*,  oi 

5?Ti^^t      ^^i?r^'5^'^T,*  forviaitora.    The  akilfol  numner  in  which  the   High  Holbom,    exhibit  a   ooll^on    of  1^ 

taint  Object  the  eye  would  take  m  the  whole  ^rtarahanmiBr  out  knife  bUdes  from  the  red   noflceable    amongrt    which     is    their    patent 

^^^       ,  hot  steel  rods  is  worth  aerang,  tor  it  shows  what   frictionleas  mortisu  latch  with  a  Isver  lock.     Tiu) 

bi  dengning  the  great  Melbonrne  Caase-  canbedonebythetrainedeyeaadhandinshaping   latch,  without  a  lock,  can  be  let  into  a  dooalin. 

grain  the  Astronomer  Boyal  for  Ireland  ex-  a  jpisce  of  metal,  and  repeating  the  operation   thick  by  boiing  a  hole  jin.  in  diameter  to  take 

poided  laborious  thought  and   calculation,  u  often   as  required,  the  pieces   being  almost   the  tube  in  which  the  ipindle  ia  placed.    The 

Hiafint  object  was  to  ptoduceapencil  with  exact  in  their  similarity.     Some  surgical  instru-   catch  itself  ia  in  the  striking -plate,  and  whan 

ttte  lowest  power  capable   of   entering  the  menta  of  coune  come  under  the  head  of  cutlery,    the   door  is  closed,  it  rerolres  quickly  into  a 

eye.     For  tnis  purpose  the   small   convex  ^^^  *^^  perhaps  accounts  for  their  bein^  placed   hollow  in  the  face  of  the  lock,  and  holds  the  door 

'ma  BO  ohosen  as  to  be  the  least  TXtsaihle  to  "^  '^  B"'^P  '•  ^"^  ^■^J  "*  ""^  "f  much  interest   firmly.    When  the  handle  U  tntned  it  presses 

intitmanf  nil  tlm  nma  (mm  tlio  w^mi™n»  ^  thoBc  outsida  the  profossioQ,  and  not  a  few  of   the  spindle  in  the  tube,  which  pushes  the  catch 

^rv^.„Tn.-     ^J          ■■tB^-  ^Ir  tl>e  other  eihibita  connected  with  this  branch   from  its  hold  by  an  almost  frictionlesft  action. 

i!_?^^'^*               y      '^           i^°T?  fail  to  attract  attention  from  the  absence  of  in-   Another  novelty  shown  by  the  Mobbb.  Kaye  is 

damawidd  to  reproduce  an  enlarged  image  (omation  in  the  circulars  or  descriptions  sup-   their  patent  ecinomiser  watering  pot,  which  is 

lormed  by  the   big   mirror  when   enlarged  pUed  by  the  eiMbitora.     For  instance,  it  is  not   fitted  with  a  valve  and  spindle  on  the  principle 

from  5  to  6  tames  at  the  final  image,  mdepen-  easy  to  understand  what  connection  Dr.  Wright's   applied  to  engineera'  oil-cans,  so  that  the  flow 

demt  of  the  eyepiece.  piOnionic   candles   have    with    "cutlery,   iron-   of    water   is   stopped   directly   the    thumb    is 

Hm  foons  of  the  field  lens  of  gyeplaca       Iflin.  mongery,  ic,"  but  we  suppose  thoy  come  under   removed  &om  the  button.   The  shape  is  neat  and 

„           „      small  convex  7*'TlIn!  the"otcetera."  Still,  oven  then  wb  are  at  a  loss  to   handy,  and  the  improved   watering-pot  »iU  be 

„           „      eyeleni 3'2bi.  kiiowwhyt]ieyBieeihibitod,forthoughwegather   appreciated   in    greenhouses   and   other   plaoes 

„           „      paraboUo  miiror. . . .        SDttt.*  from  the  dicolar  that  Eucalyptus  enters   into   where  plants  are  closely  arranged.      E.  and  J. 

nia  aperture  In  this  waa 8-05in  their  composition,  it  is  nngular  that  the  printed   M.  Verity,  High  Holbom,  exhibit  their  N.  U.  T. 

Ktfanoe  of   surface   of '  *  c<»i't^  "  to              *  reports  of  four    "professors"  and  the  quoted   ("no  more  trouble"}  blind  action,   which  re- 

foeot  7  of  parabolic 61'0in.  opmions  ef  the  medical  papen  omit  the  very  par-   quiieenorack  or  fastening  for  the  cord,    ^le 

Dfatanoe  of  focus  S  from  foons  of  ticutars  which  are  required  in  an  exhibition  of   bracket  carries  two   little   pulleya  above,  and 

emvos 13'TIin.  inventionB.      Dr.  Wright  also  shows  an  instm-    slightly  on  each  side  of  the  pulley  on  the  roller ; 

Tlusresiiltl3'71iii.  isthevalueof  linsisted  mont  for  the  production  of  "spray,"  whichap-    over  these  pulleys  the  cord  passes  andunderUie 

upon  in  previous  articles.  peara  to  be  ^mple  and  efficient,  and  to  consist  of   roller  pulley,  consequently  a  poll  on  either  side 

w>i.t  ~*    ■                         *               Cotanff  r  *  '"'aU  air-pump  easily  worked  by  the  thumb   of  the  cordlifts  the  roller  off  the  break,  and  it 

Fisld  of  TMW  in  gearaal  nearly  "-^^r^'"'  pressing  on  a  spring  plunger.  Turning,  however,    retolves  with  the  minimum  of  friction.    As  soon 

3433            ""ag.  pow  ^  ^^  exhibits  which  properly  belong  to  the   as  the  cord  is   released  the  roller   drops  on  the 

=  '^iT  "    "^''  (iiiiautea).  process,  we  note  some  fine  samples  of  decoration    breiak  and   the  blind  is  held  in   the   position 

Op  alvmf-  linlf  nt  *\ia  Tunnn't,  Ai,»  on  tin-plate  by  Mr.  H.  Bees,  of  Bolingbrooke-    desired.    -An  automatic  looking-glass  pivot  con- 

'mo^i-^i-,,*  *^   ™\^V           -1   ■  villas,  Wandsworth-common,  8. W.    The  effects    sists  of  a  wedge-shaped  piece  on  the  pillar,  and  a 

The  diameter  of  the   emej^t  pencil  is  that  in  be  produced  by  the  Method  of  '■  crystal-   fitting  to  ma^  on  iTfikmc,  so  that  the  weight 

^^.    ^^i^^'   .^1.*''   ??*'    '*■    """   "  lising"the^  on  theiepUtea  are  weU  known;    of  thl  ghu»  keeps  it  in  any  position  to  which  it 

exfloUy    I-220th    of    the    big     minor,    or  ijnt  Mr.  Rees  has  gone  beyond  the  simple  pro-   may  be  placed.  Messrs.  Venty  also  exhibit  the 

l-iiOta  of  48in.,  which  is   -022",  or  a  circle  cesses,  and  shows  what  can  be  done  in  making   Heli-spherical  Chimney  Terminal,  designed  ap- 

digfatly  exceeding  l-6th  of  an  inch,  whilst  tin-pJate  ornamental.      Mr.  Clark,  of  Oxford-    parenfly  to  import  a  spiral  motion  to  the  smoke. 

the  black  spot,  which  is  the  image  of'the  street,  exhibits  a  collection  of  "clippers"  and   and  by  receiving  the  wind  at  an  angloof4fi° 

hole   in  the  mirror  8*05,  is  juat  about  the  hand  shearing  tools,  which  are  tolentbly  well    to  obtain  more  or  less  of   an  exhaust  motion. 

l-27th  of  an  inch,  which  reduces  the  area  of  known  by  this  time  as  useful  appliancea  in  the   Molhuish  and  Bona,  of  Ketter-lane,  E.C.,  busides 

liie  Emergent  penoil  to  nearly   l-6th  of  an  stable   and    garden,   if   few   have  adopted  the   a  large  collection  of  useful  tools  and  cabinet 

jwfi^^  hair-cutter   and   b^d    and   whisker-trimming   brassfoundiy,  exhibit  a  novelty  in  Elliot's  pncu- 

In'thannnni-  r.niYiTVMB.1  >i^  Tl-  R/iUn<.«.,  device.      They  are  efficient  toola,  whether  ap-    matio   door  chock,   which  consists  of  a  piston 

»o  dataJ?^^^™^^  »^  *l    4          T!t  pM«d  to  tons^,  sbeep,  or  grass  lawns,  and  the   working  in  a  cylinder,   and  connected  by  links 

f  _rrl^  "  ^^^  as  to  the  focus  of  the  JJ^^     ^^  hair-cutting  modiHeations  may  also   to  the  door.    As  the  latter  is  opened,  the  air  is 

lowoweyquew.     It  may,  however,  bo  cul-  q^j  patrons.    The  principle  consists  in  making    compressed  in  the   cylinder,  and  oonseqoently 

mlftted^com  the  formula  already  given  in  one   blade   slide   over   the   other,  both  having    ootsasaspring  to  close  the  door,  while  slamming 

UW  adaoles.      _  cutting  tooth.      Mr.  John  Tj-uon,  of  Ploasant-    is  prevented  by   the    resiHtinco  offtrod  to  the 

Thns  magnifying  power  M  is  oonneoted  sti^t,  Liverpool,  ^ows  a  useful  tool  (portable)    return  motion  of  the  piaton.     Thu  patent  stair- 

with  tho    great   fooiu  F,  and  fhe  convex  for  lacing  up  the   flanges  of  steam   pipes ;  but    rod  eje  will  command  itself  to  huusewirea    It 

foOBl/byait  equation  iDVOlriu  tite  fonl  vhy  it  is  located  in  this  group  it  would  pro-    comiista    of   on   ordinary     eye,    or    something 

ligrii  It  ^  tf[^  ■jnillWW    Wl  tim  hOuy  pm^    the  offimals  to  explain.       A  cono    similar,    and    a    cover    of    bruui    perforated    to 

*  bMOUig  sofpoits  the  pedestal  from  the  interior   eiIIqw   the    red    to    pass    through     tho    eye. 

"'a-  irfm.   and  a  tool  fixed  in  a  revolving   ^Vhcn  the  stairs  reiguiio  clenniog   or   juinling, 

■"     * — X*-     It  J*  "<•*  wanted  in    tho  eye-covers    aro   removed,   uoJ    the    dirty 

M  Jnod  nselul  at  sea  and   uppeunmce  which  tho  ordinary  (ix'.d  eyes  soon 
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present  is  aToided.  The  patent  knocker-bell 
consists  of  a  beU  with  a  pivoted  hammer,  operated 
by  a  spindle  passing  throngh  the  door  and  the 
boss  or  anyil  of  the  knocker.  For  each  knock 
there  is  also  a  ring.  The  arrangement  can  be 
adapted  to  any  knocker.  Mr.  W.  Pike,  of  the 
Albion  Hotel,  Lanark,  exhibits  his  patent  alarm 
bell  door  knob,  in  which  any  attempt  to  turn  the 
handle  oiitside  causes  the  bell  to  ring.  The  bell 
is  fitted  to  the  inner  handle,  and  does  not  ring 
when  the  door  is  opened  from  the  inside,  while 
it  seems  to  be  impossible  to  tamper  with  it,  so  as 
to  prevent  it  rmging.  l^e  arrangement  is 
applicable  to  till  drawers,  cupboards,  &c.  Castors, 
looks,  and  sash  fastenings  present  the  chief 
features  of  novelty  in  this  group.  The  Patent 
BaH  Castor  Company,  Upper  Thames-street, 
E.C.,  exhibit  Box's  device,  in  which 
the  ball  is  made  of  chilled  iron,  polished.  Mr. 
Jone^  of  Duke-street,  Chester,  exhibits  an  im- 
proved globe  castor,  in  which  the  upper  surface 
of  the  ImJI  bears  against  a  number  of  steel  balls 
placed  in  an  annular  groove.  Mr.  A.  C.  Foun- 
taine,  3,  Bennett-street,  Fitzroy-square,  W.,  ex- 
hibits a  patent  frictionlees  castor  for  furniture 

.  and  machinery,  which  resembles  the  old  style  in 
external  appearance,  but  is  provided  inside  with 
atrong^  beanng  plates  and  tnree  or  more  small 
steel  balls,  thus  giving  perfect  freedom  of  motion 
under  the  heaviest  weights.    Douglas  and  Co.,  of 

-  Queenhithe,  E.C.,  exhibit  their  patent  spring- 
less    locks     and     night     latches    with    small 

.keJB.  We  referred  to  these  locks,  as  ap- 
plied to  railway-carriage  doors  on  p.  293, 
but  in  the  simplest  arrangement  a  weight 
is  used  instead  of  a  spring  to  keep  the  bolt  or 

■  catch  out.  Douglas's  patent  mortise-lo(^  is 
actuated  by  pulHag,  pushing,  or  turning  tbe 
handle,  the  spindle  having  a  twist  which  acts 
as  a  quick-thread  screw.  The  arrangement 
adopted  for  railway-door  latches  and  locks  by 
the  one  movement, — the  mere  swinging-to  of  tibe 
door  being  sufficient.  Mr.  W.  White,  F.S.A  ,  of 
Wimpole-street,  W.,  exhibits  a  springless  lock, 
also  acting  by  means  of  a  weight.  The  handles 
are  hollow,  and  are  held  to  the  spindle  by  a  nut 
placed  inside,  the  knob  having  a  movable  portion 
to  enable  the  nut  to  be  screwed  home.  Mr.  W. 
A.  Gill,  Arthur-street  West,  also  exhibits  patent 
lock  furniture,  in  which  the  knobs  are  screwed 
on  the  spindle,  and  prevented  from  turning 
back  by  a  key  which  slips  over  the  spindle 
and  on  to  a  stud.  The  key  is  prevented  from 
dipping  off  by  the  rose.  Amongst  other 
exhibits  deserving  notice  is  a  patent  double- 
action  lever  lock  and  key,  by  Mr.  J.  H.  King, 
Linthorpe-road,  Middlesbrough,  in  which  there 

■  are  levers  above  and  below  the  bolt,  and  the  key 
is,  so  to  speak,  double,  and  must  move  both  sets 
of  levers  into  position  before  the  bolt  can  be 
shifted.  Mr.  C.  S.  P.  Wood,  of  Birmingham, 
exhibits  a  safe  containing  his  patent  improve- 
ments ;  it  is  said  to  be  wedge,  drill,  and  fire- 
proof, and  is  fitted  with  a  lock  which,  judging  by 
the  key,  has  two  sets  of  levers,  both  of  which 
must  be  brought  into  proper  position  before  the 
bolt  can  be  shot.  Mr.  W.  J.  McCormaok,  of 
Paignton,  shows  his  improvements  in  stocks  and 
dies,  in  which  the  dies  are  cut  at  the  ends  of 
short  cylindrical  rods,  which  are  driven  towards 
the  centre  or  withdrawn  by  means  of  a  nut  with 
a  flange  working  on  the  stock.  There  are  four  dies, 
and  the  nut  works  two  on  each  side,  so  that  screws 
of  different  dimensions  can  be  cut  by  ad j  usting  the 
dies.  Mr.  Boyd,  of  Southampton,  exhibits  his 
patent  forged  screws  from  (in.  ^ameter  up  to 
the  largest  size  required  for  ship-building.  These 
forged  screws  have  been  proved  by  Lloyd's  test 
to  have  an  increase  in  holding  power  of  60  per 

•  oent.,  and  thev  are  well  adapted  for  ship-build- 
ing in  wood,  for  fastening  rails  to  sleepers,  &c. 
It  may  be  mentioned  that  they  are  hugely  used 
by  the  Government,  and  Sir  W.  G.  Armstrong  and 
Co.  Mr.  W.  Morley,  Walmer-road,  Plumstead, 
S.E.,  exhibits  his  patent  nuts,  bolts,  and  washers 
aa  applied  to  models.  For  instance,  one  bolt  of 
an  eccentric  strap  carries  a  washer  with  a  rib  on 
the  bottom  face  let  into  the  underlying  surface  of 
the  strap,  thus  making  it  rigid.  In  the  upper 
-part  of  the  washer  is  a  locking-pin,  which  turns 
•up  into  one  of  the  grooves  of  the  nut  after  it 
ia  screwed  up  tight.  When  the  nut  attempts 
to  get  slack,  it  forces  ^the  locking  -  pin 
against  the  shoulder  of  the  washer,  whidi  acts 
as  a  dead  stop.  .Ajnon^  the  sash-fasteners 
attention  shoiUd  be  specially  directed  to  that 
•dExhibited  by  Mr.  F.  Lea,  of  Buckingham -street, 

Sttmnd,  in  which  the  lever  ia  made  to  bring  over 
m  ahieJd  pJate  as  the  luteniDg  ia  made.    This 


shield  is  a  real  protection  against  the  burglar's 
knife,  because  the  lever  can  be  turned  nearly 
half-way  home  before  it  begins  to  move  the 
shield  back.  There  are  a  nuniber  of  other  <*  in- 
ventions "  of  more  or  less  interest  in  this  group, 
for  instance,  the  automatic  fastener  of  Leake, 
Bamett,  and  Co.,  Arthur-street,  W.C.,  in  which 
a  little  tongue  catches  into  suitable  slots  in  the 
door  frame,  a  device  which  can  be  arranged 
either  vertically  or  horizontally  j  the  gas 
soldering  iron  *of  G.  W.  WiMnson,  St. 
Mary  Abbott's- terrace,  W.,  in  which  '  the 
copper  bit  is  heated  by  an  atmospheric 
burner,  the  heat  of  which  is  regulated  by  the 
pressure  or  supply  of  the  gas ;  and  the  method 
of  locking  the  beards  of  washing,  wringing,  and 
mangling  machines,  patented  by  the  Stuidard 
Manufacturing  Company,  of  Derby.  By  this 
arrangement  the  boards  are  locked  in  position 
when  in  use,  and  when  the  machine  is  not  wanted 
they  are  turned  up  against  the  rollers  and  again 
locked,  thus  avoicung  accidents  to  fingers  and 
preserving  the  rollers.  This  duplex  locking 
arrangement  will  be  usefully  applied  in  other 
directions.  Mingled  with  the  exhibits  in  this 
group  are  several  stands  containing  surgical  ap- 
pliances,— Uie  stand  of  Mr.  J.  W.  Cousins,  of 
Portsmouth,  for  instance,  being  specially  de- 
serving of  notice  for  the  number  of  inventions 
displayed,  though  they  are  chiefly  ef  interest  to 
the  profession. 
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Planlnff  Uaohinea.— Oroaa  Slide,  &c. 

FIGS.  94,  96,  96  give  views  of  the  cross  sUde 
of  our  small  machine,  suitable  for  self- 
acting  motion  in  the  horizontal  traverse  only.  If 
it  were  desired  to  make  the  vertical  feed  self- 
acting  also,  the  slide  would  have  to  be  widened 
to  take  in  the  extra  spindle  with  its  bevel  wheels, 
as  we  shall  show  when  we  come  to  talk  about  tool 
boxes.  This  second  motion  is  seldom  introduced 
into  machines  so  small  as  this.  In  the  figures 
the  lugs,  a,  a,  take  the  tightening  bolts,  which 
pass  through  the  slots  in  the  vertioftl  slide 
(Figs.  94,  95)  for  setting  the  slide  steadily  in 
position  while  the  tool  is  cutting.  In  the  larger 
machines,  screws  whose  heads  are  sunk  below  the 
slide  faces  are  employed  in  preference  to  those 
passing  through  lugs.  The  strips,  b,  (,  steady  the 
slide  in  its  vertictd  movements,  and  the  slight 
swell,  e  (Fig.  95),  at  the  back  is  for  the  purpose 
of  increasing  its  rigidity. 

The^a^^^rAof  the  slide  is  shown  in  section 
(Fig.  97),  and  is  so  simple  that  a  few  notes 
relative  thereto  will  be  sufficient. 

In  the  first  place,  then,  piece  A,  prepared  to 
2ft.  3^in.  by  4f  in.  by  |in.,  forms  the  oasis  of  our 
work.  Upon  it  we  screw  piece  B,  2ft.  S^in.  by 
l/«in.  by  Ifin.,  and  piece  C,  2ft  3^in.  by  l/e^i. 
by  2in.  (the  reader  will,'  by  companng^  the 
pattern  dimensions  with  those  of  the  fimshed 
slide  on  Figs.  95  and  96,  observe  as  we  go  along 
where  plamng  allowances  are  made).  These 
dimensions,  Ifin.  and  2in.,  include  the  hollow  on 
the  inside  of  the  pattern.  Piece  E  is  prepared  to 
the  section.  Fig.  98,  piece  F  to  the  section  of 
Fig.  99,  and  both  skewered  on.  The  hollows 
and  the  recesses  and  the  rebated  portion  in  piece 
A  are  then  planed  through  from  end  to  end  with 
rebate  and  round  planes.  Two  end  pieces,  G 
(Figs.  94,  97),  Um.  thick  by  l^in.  wide,  are 
fitted  and  fastened  in. 

Upon  the  back,  two  thin  strips,  6in.  hj  2}in. 
by  }m.,  are  fastened,  their  inner  edges  b&ng  set 
at  a  distance  of  17iin.  from  the  centre  line 
(Figs.  97,  100).  These  are  to  form  the  sliding 
faces,  which  move  on  the  vertical  guides.  Two 
angle  ^ide  strips  to  Fig.  101  are  fastened  within 
the  faongs  (Figs.  95, 100,  d,  b)y  and  the  swell 
piece,  C,  to  the  cross  section  of  Fig.  97,  in  ite 
central  portion,  but  roimded  off  to  nothing  at  the 
ends,  occupies  that  portion  of  the  back  which  lies 
between  the  guide  strips.  The  four  lugs  to  Fig. 
100  will  be  fastened  on,  but  no  holes  cast  in  them. 
Two  facings  (Fig.  100),  each  measuring  2in.  by 
2in.  by  |in.,  will  be  attached  to  the  back  of  the 
slide,  flush  with  the  ends  to  receive  the  lugs  or 
nuto  for  the  elevating  screws.  A  shade  of  toper 
should  be  g^ven  to  all  edges  in  the  direction  of 
the  front  face. 

The  pattern  of  the  distance  bar  will  be  formed 
of  three  sides  and  two  ends  (Figs.  94,  95),  all 
topered  ]|V^.  on  their  inner  faces.  ^  The  length 
of  the  pattern  body,  that  is,  measuring  over  the 
pldn  ends  will  be  17iin.,  but  on  these  ends  four 
ohipping  strips,  ^m.  \f^  \m.,  inIL  be  aMMhed, 


those  next  the  curved  edges  alone  being  skewered 
on.  The  curved  edgee  have  a  lighter  appearance 
than  edges  left  quite  straight. 

I  have  shown  mitre  wheels  for  moving  the 
elevating  screws.  Of  course,  they  are  not  neoei- 
sarily  mitres ;  in  fact,  in  heavy  maclunes  whedB 
of  unequal  size  are  alwavs  used,  giving  gain  in 
power, — ^to  overcome  uie  difficulty  of  moving 
cross  fllides  weighing  ten  or  fifteen  hundredweight. 
In  the  heaviest  machines  of  all,  a  couple  or  three 
combinations  of  bevel  gear  are  used  to  overcome 
the  resistance  of  the  weight  and  the  friction,  the 
first  pair  of  wheels  being  mo  red  by  a  faitod  wheel 
placed  within  comfortable  reach  of  a  man  stand- 
ing on  the  ground,  while  a  spindle  passes 
diagonally  from  these  to  the  wheebi  at  the  head 
of  &e  vertioil  slides.  Belt  pulleys  at  the  ends  of 
the  cross  spindle  are  also  employed,  but  are  un- 
satisfactory  in  their  action,  owing  to  the  frequent 
slip  of  the  belt. 

In  regud  to  our  particular  machine  I  should 
say  : — Use  the  gearing  which  is  procurable  with 
least  expense  and  trouble,  whether  it  be  mitre  or 
unequal  bevel,  remembering  only  that  the  bear- 
ings must  be  modified  to  suit  the  wheels.  If  no 
wheel  castings  are  readily  accessible,  and  a 
pattern  must  be  made,  use  mitres  as  drawn, 
because  one  pattern  will  then  answer  for  the 
pair.  The  wheel  figured  here  is  suitable  for  tbe 
sUde  it  has  to  lift,  and  is  made  as  follows  :— 

Draw  out  the  wheel  in  section  to  full  size  to 
the  dimensions  of  Fig.  102,  and  make  three  thin 
templete  in  wood  (Hgs.  103,  104,  105)  from 
that  full-sized  drawing.  By  means  of  these 
templete  turn  a  block  of  dry  mahogany  to  the 
sectional  outline,  embracing  the  extrone  dimen- 
sions measured  over  the  outsides  of  the  teeth, 
so  that  t^ese  will  be  cut  from  the  solid  block. 
The  face  marked  A  and  the  teeth  faces  B  will 
be  turned  at  the  fint  chucking,  and  the  inner 
pitch  line  will  be  run  round  to  2|in.  diameter, 
and  the  line  also  representing  the  tooth  roots  to 
l|in.  diuneter.  A  shallow  recess  ^in.  in  dia- 
meter bored  in  the  centre  of  the  face  A,  will 
serve  to  chuck  the  pattern  the  second  time,  while 
the  back  C  is  turned  to  the  templet  (Fig.  105) 
and  the  actual  pitch  line,  3 {in.  bfure  in  diameter, 
and  the  root  line,  3|in.  dliameter,  put  on. 

Divide  the  larger  pitch  diiemieter  into  18 
parte  =  the  tooth  centres.  Project  two  of  these 
pointe  of  e^uid  division  radially  to  the  edges  by 
means  of  Imes  passing  through  doable  bisecting 
radii  staruck  eqmdistantly  irom  centres  measured 
to  anequaldistonce  onoppositesides  of  those  points 
and  cutting  the  pitch  Ime  (Fig.  106).  Carry  the 
lines  so  obteined  in  the  same  way  up  the  tooth 
pointe  and  over  to  the  smaller  diameter  until 
they  cut  the  pitch  line  there.  Thus  we  shall 
have  two  pitch  centres  radiating  truly  from  the 
common  focus  or  centre  of  the  wheel,  and  by 
starting  from  the  pointe  so  projected  over,  we 
can  divide  out  the  smaller  pitch  circle  into  18 
equal  parte.  Hie  thicknesses  of  the  teeth  are  then 
markea  upon  their  larger  and  smaller  ends, 
shown  to  full  size  in  Fi^.  102,  and  their  currei 
are  struck  by  the  radii  and  from  the  centres 
there  given.  Where  the  striking  point  fallf 
outside  the  circle  of  the  teeth,  as  happens  in  the 
case  of  the  root  radius,  a  block  of  wood  is  fitted 
to  the  sweep  of  the  tooth  pointe  and  slid  round, 
and  the  centre  for  the  divider  leg  reste  upon  that 
The  instructions  given  relative  to  the  working 
of  tooth  flanks  in  article  YI.  p.  160,  will  appljr  to 
these  also,  except  that  by  reason  of  these  being 
bevelled,  a  Uttle  more  care  is  needed  tolensore 
accurate  resulte.  A  boss  will  be  screwed  upon 
the  back  of  the  wheel  l|in.  in  diameter  by  fin. 
thiok.  I  should  not  put  a  core  print  on  for  the 
central  hole,  but  drill  it  in  Uie  lathe  throngh 
solid  metaL 

The  cross  slide  will  weigh  621b.,  the  stretcher 
bar  151b.,  and  the  four  mitre  wheels  91b.,  and  a 
fair  price  would  be  from  12s.  to  14s.  per  cwt 

Havinff  the  castings,  the  flrst  thing  to  do  will 
be  to  make  a  flt  between  the  stretcher  ends  and 
the  facings  prepared  for  their  reception.  (Fig.  94.) 
This  will  be  readily,  accomplished  since  we  have 
the  small  surfaces  only  of  the  chipping  strips 
to  work  upon.  These  will  be  brought  to  such 
dimensions  that  the  sloto  in  the  vertical  slides 
for  the  tightening  bolte  shall  be  quite  parallel 
with  one  another.  If  these  have  been  oast  in 
accurately,  the  stretcher  would  finish  to  17|in. 
and  the  fSunngs  would  stand  ^in.  above  the  sides 
of  the  plate.  The  stretcher  resto  at  each  end 
also  upon  the  joggles/  (Fig.  94),  and  one  {in. 
stud  (Figs.  94  and  95),  in  each  end  will  hold  the 
parte  together. 

If  the  dote  in  the  vertical  alidefl  axe  not  totnie 
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M  Out  ihonld  be — if,  foi  ingtanw,  ths  qotm  have 
onTTU  iliffhUj  in  the  length,  or  hare  dropped  % 
little,  or  ij  the  nirtuee  ore  loogh  and  lonqiy  in 
idMee,  tbej  mnit  be  brought  puallel  and  tnie  by 
BUna,  the  aeMnNmcot  heing  taksa  aorae*  from 
dot  w  dot  with  s  strip  of  wood,  while  Uw  actiuJ 
iridUi  at  the  dote  thMiMlvei  ie  checked  with  a. 
■mged  bit  of  metd  did  along  withht  them.  The 
be£g  at  the  hade  (fig.  gfi)  <  will  be  nng^f 
flbd  np  panlld  with  the  front  face. 


Next  after  this,  ths  era*  dide  will  bo  ohipped 
and  filed  oTOr.  Take  the  working  face  on  which 
Oie  tool-box  didei  fint  of  all,  and  get  thatstnirht 
and  free  from  winding.  The  V'd  edges,  worked 
to  tem^tea  nmilar  to  those  drawn  on  p.  &S1, 
^ga.  io,  SI,  of  the  last  volume,  will  follow  next, 
and  the  eniU  of  the  alide  will  alao  be  filed  square. 
Afterward*,  the  sliding-Iacsa  on  the  hack  will  he 
filed  parallel  to  a  distanoe  of  2^iii.  from  the  faoe. 
The  baoki  of  Sie  Inga  are  ooo^noiu  with  theae 


igoi 

dides,  without  which  good  fitting  the  laga|ai« 
liable  to  become  [unched  o&  when  being  tightened 
up.  The  niding  edges  h,  are  also  hmnght  to  a 
good  St,  with  the  aairow  strip*  g  cast  upon  the 
vertical  slide*.  Acoording  to  onr  design,  tiieee 
guide*  should  measure  ITJin.  overwhen  finished, 
and  the  etrip*  ;  on  ths  slide*  should  work  up 
'  to  V^iiL  thick,  in  order  to  be  this  ^^l*wvy^  vq^i^. 


..     t     !■■& 
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■sill  of  enntaoM.  It  thoiild  ba  a  mittar  of  in- 
toiat  wilE  areiT  nnthmui  who  Mila  k  j«cht  to 
kwnm  utd  nudanuid,  u  far  u  aiaot  kDowled^ 
mv  gOi  tlM  Mtion  Mid  rMult  of  ths  difleient  foicei 
ha  lukw  ubHrviHit  to  hi*  pUMun;  wid  while 

■  doflntt^atau"''"''  -~—  — — — ^^ — »._j 


•flMt  Out  nniltB  In  the  flying  yuht,  (till aeon- 


Oimr  mar  ba  nndaicd  mo*t  iStetive,  ii  not  odIj 
wlBiiaua  bmndi  ol  poMibilitj,  bat  i*  also  cot 
panttveiriiBiple,  and  eqaallj  within  Uis  leatdi 


and  Um  ^yAM  who  iarutigataa  tba  fraoea  of 
matoie.  OonoainiuK  botti  tha  ihallow  and  dasp 
diaOKUboatmnchhaabaan  wiitlcm,  bnt  it  Iipw- 
bapa  nfa  to  mj  that  little  hai  bean  wiittcm  fiom 
a  (tandpoint  nffidentl;  saneMl  to  bo  thoionghlr 
■mpaitial ;  for  if  not  adTocating  ons  aide  of  tho 
dl^tad  qneation  to  tho  extnma  piajndlca  of  tha 
Othar,  than  paihapa,  with  tho  Tiow  ot  leaohiDg  a 
eartam  olaM  of  laaden,  tha  traatmaQt  hat  bean  n 
wpol^aatobo  wantuig  in  thoioaghnea.  or,  co 
tha  ottuc  hand,  from  the  (tandpoint  of  the  piijiiciit 
allptaetkalooiuidaiationi  haTo  been  oredookad. 
It  will  bo  our  pnrpo(e  to  addraaa  tha  ganaial  leader, 
wUla  It  b  alaa  propoied  to  view  uii  qnaition  in 
Um  rinpla  light  ot  a  problem  ol  wadianlca,  and 
Hoertamwhatmarbe  teamed  from  ananabtieal 
a  (bictl;  practical  ooniidaration  of 

■  -— JJ  *> incident  to  a  con- 

nwon  M  tenna,  m  wau  m  a  muooncaption  of  flie 
pineiiilM  inToIred,  it  will  be  aettmtn  to  begin 
onr  bqalt;  with  the  puie  meohaniea  of  the  mbjeci, 
and  aBdaaTOnr  to  obUin_,  But  ot  all,  olaaz  idaaa  a 
to  tha  meaaiBgol  oartain  laehnieal  vt^MiiouIu 
w  well  aa  the  tteoietiealandnaetieal 
joantitiai  a«f  iept«eant.  1%  do  this 
M  na  fliat  mppoea  a  bodr  in  a  fluid  ot  gnator 
laUiTe  (peclno  gnni^,  which  it  the  phjiiaal  con- 
diUott  of  any  T«aaal  afloat  in  the  water.  In  tha 
dnpto  eaaa  duxan  there  are  forcea  at  work  whoae 
■nnsd  and  nenllant  action,  as  in  all  caaea,  de- 
tannlDaatha  poaition  the  body  will  aHome,  fint 
wUhnmeattothedirfaoeot  tha  water  or  "pUne 
of  flotatton,"  and,  lecond,  with  regpect  to  it(  own 
"azaa"  and  "idanaa  of  aymmetiy,"  meaning 
Iboae  linea  and  ptanea  in  a  bod;  about  which  ib 
Biaaa  ii  erenl;  oalanced.  In  pnetice  the  vertical 
plane  paMing  thioogh  the  item  and  (tern  poet  t»  a 
pUne  of  ifimaeti7,l>ecanie  the  maaa  ol  the  Ta«u], 
m  anj  pomtiOD,  ii  evenly  diitiibntad  and  balanced 
with  leipaot  to  it,  and  in  piactioe  It  u  the  onlr 
plana  of nmmetn  the  TeHal  oonlaini.  ^liepoti- 
BOB  lAi^  the  bo^  flnallj  acqnlie(  in  the  water, 
«A«a  latt  to  ibelf^  nndirtnrbed  by  any  external 
fmoea,  ii  me  of  eqailibtium,  oi  reat;  and  thli 
r"!*!* —'.  mdar  fba  dicnnutanoaa  named,  is  ' 
pneliee  obtained  where  the  i^ane  of  aymmetTj 
ba  naMl  ii  Tertical,  at  right  anglei  to  the  plant 
fiotatiOD,  and  the  centre  of  gran^  of  the  enl 
inaM  ii  at  the  lowett  pouible  pomt.  In  luc 
ifaDplaeaae,  which  is  that  of  aiiT  Tenet  afloat !..... 
at  nat  in  On  water,  ocrtoin  forcea  aro  at  work 
wldeh  mnit  be  in  eqnilihiinm  among  thamelTet, 
or  alaa  motion  would  eniae  until  a  position  of  rest 
wannaobed.  As  will  be  seen  Utw,  there  an 
VailonB  poaitioiiB  of  eqoilibrium,  reeulting,  Ikow. 
•W,  from  the  action  of  an  external  force  oi  the 
iMnltant  action  of  man;  of  tham,  which,  together 
wiBi  tlia  flrat  mentionea,  bring  abont  a  new  posi- 
tioB  of  eqnilibiinm.  N^lectiug  for  the  piessnl 
■nr  exttnial  force,  a  Terael  at  rest  in  the  water 
aaaaaaibadis  acted  npon  by  it*  own  weight,  a 
fona  directed  veitieally  downward  thtoogb  the 
eadtm  of  gravity  of  ita  entire  mass.  Thfifo~~ 
wID  ba  recognised  at  once  aa  the  entire  weigU 
Ba  tmmI,  fidudlng  ersrything  in  ornpou  it 


aqaal  In  anonnt  to  the  entire  weight  of  the  floating 
TM«1,  and  oontrary  in  diiection.  This  npwaiS 
tOEoa  Is  known  as  the  "bnoyant  effort,"  and  te- 
mlti  IiQiD  the  displaoemect  ot  the  vater  by  the 
TSaasI  settling  down  into  it  until  a  point  ia  reached 
whan  Uie  "booyant  effort"  is  just  equal 
MBtawy  to  the  weight  ot  the  vsHel.  In  .  ._ 
■■Bmad  position  of  leat  these  two  forces  are  the 
odIT  ones  at  work  ther  are  eqnal  in  intensity  and 
eoDtrary  in  direction ;  holding  each  other  In  eqoili- 
briwa,  tliay  produce  rest. 

Tha  intMUities,  points  of  applicetion,  and  direo- 
ttOMaf  lliasa  two  foicai  under  different  dreom- 
itiiwas  determine  the  question  of  equilibriom  oi 
wwWng  position  ot  all  floatlDg  bodies.  The  forcea 
for  disocuaion  will  then  Im  :  — 

Vint— Tha  wdght  ot  the  vessel.  Itisneoessarily 
ootiihnt  In  qnanti^ ;  its  intensity  remains  always 
tha  HnM,  and  oonnirisea  not  only  the  weight  of  tu 
hvl,  but  everythfiig  in  or  upon  it,  muts,  spars, 
ijupng,  and  sdli,  as  wall  as  moTable  cargo.  Tha 
pcEtt  M  Mplication  of  this  torcB,  or  the  p(£it  wbera 
tt  Mto  and  it*  effort  is  felt,  i*  the  oentra  of  gin^ 
of  Stf  antira  mass.  Its  direction  is  vertically 
d  Orongh  this  point  The  foroa  ia  there- 
in, and  It*  effect  may  ' 


.The  "buoyant  effort"  Tho  action  of 
Uie  water  to  support  a  body  wholly  or  partly 
immersed  in  it  is  called  the  "  buoyant  efCort  It 
acts  simnltauaaoily  with  tlie  flnt-nMnlianed  totoe ; 
it  just  aqnalto  it  in  intensity  and  contrary  in 
direction,  acting  npward.  Like  ttis  flrat,  ita  inten- 
-ity  ia  always  eonitani,  becaoaa  It  is  always  eqnal 
.othaweii^of  the  displaosmant  water— >.«.,  tha 
weight  ot  a  votnme  or  bulk  of  water  corresponding 
exactly  in  shape  and  siie  to  ttie  labnerged  pntion 
of  tha  Tasaet,  and  comprising  a  quautity  of^water, 
in  wtwteret  position  ttie  vessel  may  assume,  jest 
eqnal  in  weight  to  the  weight  of  the  entire  vessel 
mth  everything  in  or  upon  it,  and  is  commonly 
known  and  deaeribed  as  the  vessel's  "dispUce- 
The  point  of  application  of  this  force, 
ir,  01  the  point  in  the  vessel  at  which  it  acta, 
ible  in  potiUon,  wbioh  ia  very  important,  tor 
,  int  moves  with  every  motion  ot  the  vessel 
from  side  to  aide  ot  tlie  plana  of  nmnietry,  but  ita 
poaitjou  can  always  be  ascertained  trtaa  any  given 
poaition  of  tlia  vaasat.  Alt  this  will  be  dear  from 
a  aoniidtiaikm  of  ttio  nature  of  this  force.  It  is 
atway*  the  npwaid  throat  ot  the  displaced  water, 
— '  '^aietore,  acts  vertically  upward  throng  the 

of  vidnme  or  figure  of  the  water  disidaeed, 

or,  what  is  the  mum  thing,  tbrongh  the  centre  ot 
of  votnme  of  the  submerged  portion  of  the  vessel, 
wliioh,  otoontM,  diangea  as  the  venet  in  rolling  or 
caieening  snbmvgaa  more  of  the  hull  on  one  side 
of  tlka  plane  of  symmetry,  and  removes  from  tha 
— ' —  eorraeponding  amoont  (in  votnme)  on  the 
It  will  ba  uear,  however,  tliat  as  tbis 
ot  di^aosdwatermust  always  be  Uie  same 
in  weigbt  at  alt  times,  the  iubmergaa  part  of  the 

.  iiirni  ],( tlie  same  in  volume  or  bulk, 

rtiat  aa  poaition  or  conflgnratlon.  This 
point,  tbeoentreof  volume  of  displaced  water,  will, 
it  ia  evident,  never  oirincida  with  tlie  centre  of 
gravity  ot  the  vewel,  bat  will  atwaya  ba  above  it, 
below,  or  to  one  aide,  ai  the  vessel  changes  oon- 
stantly  tnim  one  position  to  another  in  rolling  about 
o^pitehing,  and  uiaieby  changing  the  oonSgurs^ion 
and  shape  of  the  aubme^ed  part.  For  any  given 
poaition  of  tlie  vessel,  however,  the  point  through 
which  the  buoyant  efforts  acta  can  M  determined 
with  close  approximation. 

The  second  force  niay  therefore  be  regarded  as 
known,  its  intensity,  direction,  and  point  of  appli- 
cation being  given.  The  point,  variable  in  poaition, 
ttirongh  whieb  this  second  force  acts  ia  called  the 
"  centre  of  buoyancy,"  bung  the  point  through 
wlilch  ttia  buoyant  effort  acts.  The  two  forces 
considered  being  in  tact  but  a  single  one,  the  weigbt 
ot  the  Teasel  and  the  conaaqnant  upward  reaotion 
the  water  oppoaea  to  it  are  the  only  original  forces 
at  work  in  tho  Systran— >,<.,  In  tha  floating  vessel 
regarded  as  an  independent  sntem  of  foroe*.  I^t 
thus  alone,  they  produce  equilibiinni,  and  the  vessel 
floats  at  rest.  Uthaveaaelisnow  subjected  to  the 
of  any  external  force,  or  many  of  them,  the 
ninm  of  tha  flnt  two  ia  at  once  destroyed, 
a  force  ia  introduced  into  the  aystem  which 
componnds  itaett  with  tha  flist  two,  and  a  new 
™>sition  of  test,  one  in  which  all  three  forces  are 

aniUbrlnnt  among  ttiemsslves,  mutt  resolt.  It 
sseocmdor  new  position  of  equilibtium,  the 
itonninUig  oiroaastanoM  of  which  are  of  practical 
.  tine.  We  have,  tlien,  a  third  turoe  extenial  tc 
ttie  system  of  vwael  and  water  wbJch  acta  upon  il 
combining  itseU  with  the  toroea  considered,  and 
producing  reaulta  dependant  eDtiraly  upon  tiie  new 
conditions.  In  praotic*  there  ate  generally  ■ 
variety  ot  axtemal  forcea  that  affect  ttie  vessel,  bul 
they  all  have  a  single  resultant,  which 'may  tx 
found  and  treated  aa  a  single  external  force,  thni 
giving  definite  data  to  ttie  problem.  A  moment'i 
consideration  of  the  subject  will  show  that  of  all 
"-  -  external  forcea  that  may  affect  the  poaition  ot 
<  In  the  water,  there  is  always  one  m  practiw 


lepending  npon  the  velocity  ot  the  wind,  and 
lirected  at  a  certain  inclination  to  the  sail  area. 
To  aimplity  the  diseoiaion.  Its  direction  will  be 
id  horiiontal  and  at  risbt  angles  to  the  longer 
pncticajUy  ab*-™     v^™.Hot 


eefrom  with  respect  to 


Ilia  ot  ttiD  vessel,  orpr 

Rhaf  direction  the  wind  ce 

tha  vessel,  it  will  have  aneh  a , .. 

tible  ot  measure  with  greateror  leaa  approiimation  ; 
and  it  la  this  component  whoae  action  when  com- 
bined wiQi  the  other  two  it  ia  desired  to  inveatlgate 
snd  aaoertain  what  new  conditions  ol  eqnilibiinm 
arise  and  what  arrangement  of  the  flnt  two  forces 
is  best  calculated  to  meet  and  resist  the  action  of 
Lbe  tliird.  The  foregoing  statement  ot  the  forces 
and  principles  involved  is  perteetly  general  in 
character  and  equally  appUcable  to  oil  cases,  and 
moat  determine  the  position  under  given  drcum- 
'  any  vessel  afloat,  whatever  its  shape, 


dronmstancee    for    each.      The     quntion 


,  ..  used,  by  the  combined  action  o 

known  interior  forces  at  work.  The  external  forea 
will,  of  course,  have  to  be  assumed.  It  is  neeea- 
nrily  the  resultant  of  several,  each  of  which 
lependi  tor  ita  direction  and  intensity  upon  a 
rariet;  of  data,  which  can  only  be  approximated 


{T-lieee 


inval). 


PHOTOGSAFHT  AHD  TEE  BFECTBO- 
8C0PB.-I.' 

By   Capt.    Adkcv. 

EVERY  lecturer,  wtien  be  begins,  muat  have  a 
text  of  some  description,  and  I  propose  to 
make  my  text  tor  Uie  lectures  a  plate  exposed  to  the 
■pectmm.  Yon  see  before  you  a  spectroscope  com- 
prising a  collimator,  two  prisms,  and  a  camera, 
witb  a  lens  of  13[o.  focal  length,  and  in  this  slide 
Is  a  sensitive  collodion  plate. 

The  spectrum  ot  the  hot  carbon*  ot  the  electric 
light  is  upon  the  focussing  screen  which  you  see 
before  you,  and  I  will  simply  expoec  this  plate,  and 
refer  to  it  from  time  to  tune  as  my  lecture  oon- 
tiiiuee. 

The  plate  is  given  six  seconds'  exposure  to  the 
light  M  that  niectium,  and  now  in  the  subdued 
'~~*^'  eomliu  unn  tins  lantern,  whose  sides  are 


m  of  lbe  wind-^compared  witb  w 


affects  but 

a  man  to  walk  from  one  side  ot 
ttie  other, 


^ ^  little  does  th( 

to  windward  affect  thii 


u  \an  ouicr,  ^ 
sudden  ahook 

farce.    (No  n ._.,  —  .. 

little  sailing  tube  and  cat  boats,  in  which  tbi 
tmalleat  forcea  at  work  eompare  In  magnitude  witl; 
the  larger  ones  that  detecmlns  tlie  boat's  stability.] 
The  external  force,  then,  for  OUT  coniidaiation  a1 
jEceent  will  be  regaided  as  Uia  assumed  resnltanl 
action  of  the  wind  npon  the  entire  sail  area.  Iti 
point  of  application  will  be  at  the  "  centre  ot  effort  '' 
of  that  area.  The  toiee  will  be  assumed  to  acl 
parallel  to  the  horizon  ;  but  ibould  it  not,  it  could 
be  resolved  into  components,  horizontal  and 
Inoliaad,  ot  greater  or  Ism  relative  value  aocording 
to  the  inclination  ot  the  sails  and  the  direaticn  ol 
the  wind  with  rsapect  to  their  smtaoe  Caanmac 
flat).  ThistioriMtAaloonponent,inma«tcaaeatlii 
aotnal  tore*  of  the  wind,  oaraena  Hba  yactit,  whOi 


e  aseartalned,  fi 
matter  what  tl 


otion,  and  point  ot  application. 


[>mparatively  insignlfieant 
)t  application  of  this  extareaT  force  I 
ts  intoialty  is  also  Imown,  being  so  man] 
le  square  toot  of  uil  expoaed 


covered  w^  tnnatueeat  orange  paper.  I  see  tl 
picture  ia  coming  out  under  the  action  of  tha 
fonns  oxalate  developer.  After  fixing,  we  see  that 
wa  tiave  ttia  phot^raphed  apectrum  on  ttie  plain. 

Thia  is  Qie  text  on  whicli  I  tiave  to  liang  my 
lectnrea.  Wa  l»vo  three  things  to  oonsidsr.  FmtM 
all,  we  tiave  got  tbe  light,  then  we  tiave  ttie  appua- 
tut,  and  then  the  sensitive  material  on  which  ttie 
spectrum  is  taken.  The  white  light  from  tlie 
carbon  poles,  in  paaaing  throogh  the  apparatus,  is 
spread  ont  into  a  coloured  bond,  which  we  coll  tho 
spectrum  ;  and  the  spectram  haj  effected  a,  change 
in  the  sensitive  aolt  of  silver,  as  ia  ahown  by  ue 
blackening  on  the  application  of  what  is  called  a 
developer.  The  cause  ot  the  change  in  the  aansi- 
tivB  material  is  what  I  first  address  myself  to. 

To  conceive  aright  notion  of  pbotograptiiD aotlon 
we  mart  first  of  all  conceive,  m  the  meet  atemen- 
tary  manner,  the  structure  of  matter.  The  strue- 
ture  is  beyond  oar  actual  visual  Boqnaiutanea, 
but  we  may  be  able  to  vieualise  it  from  the  way 
it  behavea ;  we  have  to  draw  our  conclusiou  abont 
it  from  evidence  of  an  experimental  oature.  What 
wo  want  to  get  is  a  mental  picture  of  matter. 
Physicists  have  come  to  ttie  condoaion  that  homo- 
geoeoui  matter  is  composed  ot  moleculea,  or  small 
masses  wbii^  are  altogether  similar  one  to  another 
—i.<,,  they  have  the  lamecomposition.  Indifferent 
matter  Uese  molecules  have  different  weights. 
Farther,  it  is  believeil  that  the  moleculea,  or  the 
email  particles  of  matter,  are  themaelves  composed 
of  atoms,  which  we  take  to  be  the  fundamental 
□nit  of  matter.  Kow,  from  experimental  data.  Sir 
William  Thomson  and  others  nave  come  to  con- 
clusions OS  to  the  limits  of  the  sizo  of  these  mole., 
coles,  and  alio  as  to  their  distribution  in  spooe. 
From  the  kinetic  theory  of  gOBea,  it  ia  concluded 
that  the  diameter  of  a  molecule  lies  somewhere 
between  one  twenty-flve  millionth  part  of  an  inch 
and  one  two  hundred  and  fifty  milhonth  part  of  an 
inch.  Farther,  in  gases  it  la  conceived  that  the 
molegulea  are  free  to  move  in  straight  lines  in  a^ 
direotion,  the  direction  being  altered  only  when  tlu 
molecnles  ootlide  ;  that  is  to  say,  when  they  strike 
one  against  anoQier.  In  a  liquid,  the  partiolca 
•       -   -  ■  closely    together,    — " 

_ oath   of   the  mt"      ' 

frequently  coming  ii 


BNeUSH  MBOHANIO  AND  WORLD  OF  8QIBH0B;  N«.  IfiM. 


oonduunu  alto.  It)  ft  tMtiiN  at  tbt  6ojb1  In- 
■tihitioii,  he  fid  tfaat  ke  eoDBlDdai  th»t  Ut  ererj 
ndlnuf  liquid,  oi  tniMpannt  (olid,  or  nemingl; 
1  lolia,  (he  mewi  dittucei  Mtw««n  — 


■  leii  than  one  twalvs  millionth 

, oie  than  one  two  UKruand  Atb 

bandied  millionth  put  of  an  Inch.  Th«ee  an  bis 
-flgnMi,  bat  rtiU  the  diitanae  apart  ii  Terr  imall. 
"ToIonaaoon«eptiDiio(thi(,"beM;>,  "imagiae 
a  globe  of  water  ai  luge  ai  an  oidinarj  football  to 
be  mtnifled  to  the  itze  of  the  earth,  each  oon- 
ftitneut  moleonl*  being  dmilul;  magnified. 
The  magnified  Btniotara  would  he  more  ooaree 
.  naiMd  than  a  heap  of  tmall  ihoL  bnt  pmbablj 
Mi  ooane  grained  tnin  a  heap  of  footbalu."  So 
JOB  lee  tut,  bj  maanifjinB  to  thii  extent,  yon 
hafe  ■  ooaiM-giaine£ieei  wbioh,  of  ooone,  i*  only 
lalatiTelj  ooane  grained  after  laah  an  enomotu 
magniflotion.  Or  yon  may  put  it  in  a  different 
■enee.  It  jon  m««ni^  eight  thomand  diametsn 
by  an  ordinBi;  mleroMope— and  that  ii  abont  tbs 
lualt  to  which  a  mioroiODpe  will  magnify — and  if 
yoa  magnify  that  eight  uioiuaiid  dluneten  again 
eight  thoouod  timea,  yon  would  be  able  to  see  the 
moleonlat  ibrnotDie  of  water.  So  much,  then,  for 
molecolei.  We  will  now  tun  to  the  atoma.  These 
will  not  bear  (noh  a  very  large  diiproportion  of 
■in  to  the  moleonlei  a*  do  the  noleaales  to  the 
nnalleit  TiriUs  paitidlee.  We  must,  however,  I 
Ibiqk,  oonoefve  tlutt  «ytay  atom  (and  thii  u  an  im' 
portant  point)  ia  eha^ed  with  energy  very  maoh  in 
the  tame  way  that  the  magnet  i>  charged  ;  only, 
imtiiail  of  two  polea.  ai  a  magnet  hag,  each  atoin 
hal  only  one  polo.    It  ii  unipoUr. 

Now,  mppoae  that  thii  energy  ii  ■omathiiig  like 
electrical  snaray.  We  know  that  poeitlTe  lEpala 
podtiTB,  and  thatnwatiTe  repela  negatiTe.  And, 
iwfher,  we  know  that  the  poeitife  energy  will 
attract  what  ii  called  negatiTe  energy  ;  and  if  the 
two  be  eiaetly  eqnal  nbaa  thev  eoiSine,  of  oonrae 
there  will  be  a  neatral  itate.  Bat  in  the  cbh  of  the 
nitantial  eridenoe  telle  ni 


that  the  amount  of  eleotilaal  energy  which  i»  odod 
a  glTcn  atom  of  matter— if  yon  like  to  pat  it  In  Uiat 
way— i«  neTer  the  ume  a*  it  li  apon  another  atom 


charged  with  what  we  maj  eidl  plo*  2  of  energy, 
and  another  one  charged  with  nunni  1  of  energy. 
ThOM  two  atomi.  on  oomins  together,  giTS  joa  a 
molt  d  energ;  o(  pine  1,  ana  tldi  woold  again  be 

w««  obacged  with  a  negatiTe  eaergv,  and  eo  on. 
From  ohemioal  conilderationa,  it  woud  appeu  that 
ploi  and  mlnni  energiei  of  diSaroit  atomi,  as  I 
ttare  aaid  befwe,  am  nerev  exact  mnltiple*  M  one 
another,  and  that  when  they  are  bonded  together 
there  ii  alwayi  an  eicen  one  OTor  the  other.    A 

..good  esample  of  the  energy  of  the  combination  of 
atomi  together  may  be  ahown  by  the  camUnBti<m 
between  a  gat,  chloiine,  which  we  baTo  beta,  and 
the  metal  antimony,  and  yoa  will  lee  that  whmithe 
Iatt«r,  ae  powder,  is  thrawn  iato  the  former  the 
two  Domtune  with  an  aTolation  of  beat,  ahowing 
that  a  *a*t  amoont  of  enern  ii  giTen  out.  The 
chlorine  and  the  antimoay  form  chloride  of  anti- 

-jnony  I  that  iato  aay,flTeatoma  of  chlorine  and  out 
of  aiitinimiy.  Yoa  aee  the  eT<dation  of  heat  be- 
tween thoae  two ;  ao  mnch,  intact,  that  the  ohloride 
ol  antimony,  ai  it  waa  formed,  waa  at  a  perteotlj 


'dBtilar  waj;.    Into  the  chlMine  I  will  throw 

Kwdeied  ailTcs,  and  I  wiah  yon  to  notice  the  dif - 
mce  between  the  reenlta  in  the  two  oaae*.  Yod 
Me  that  tti«  combination  between  the  nlTer  and  the 
dhlonne  only  ptodaoae  a  red  beat,  wbana*  an  ' 
moDj  prodnced  a  white  heat.  In  .other  worda,  t 
oombiaation  between  antimony  and  chlorine  _ 
mach  more  Tigorona  than  the  oombination  between 
nlTer  and  chlorine.  It  yoo  bad  to  aeparate  the 
atoma  of  chlorine  from  thoee  ot  the  antimony,  yc~ 
would  haTe  to  oae  very  mnch  greater  force  than  _ 
'  yea  had  to  separate  the  atomi  ot  aQier  from  the 
atoma  of  chlorine. 

When  two  elcctrifled  bodice  attract  one  another, 
they  attract  one  another  inTenelj  aa  the  aquare  of 
tha  diatauce.  That  ii  to  aay,  if  there  is  a  oiatoooe 
of  one  foot  between  them,  they  attract  one  another 
with  a  force  ot,  aay,  1.  It  they  an  3ft.  from  or- 
another,  they  only  attract  one  another  with 


electric  oomut  from  three  GroTC  oelll,  and  if  I 
place  it  round  the  cell  which  oontaini  the  little 
magnet,  and  not  quite  on  a  lerel  with  the  water, 
you  wHJ  find  that  the  atngle  magnet  goes  into  the 
centre  of  the  water.  It  u  repelled  mim  the  aide* 
br  the  coirant  that  ia  floating  roond  that  win. 
Well,  now,  we  haTe  hen  one  magnet.  Snwoea  I 
pot  aootbec  magnet  in.  The  enda  attached  to  the 
cork  haTe  polea  of  the  aame  name,  niey  npelooe 
another  to  a  certain  extent,  and  yet  the  tone  from 
onlalde  makes  them  go  a«  neu  one  another  aa 
poaaiUe.  By  moTing  thia  coil  TSrticall;  we  can 
malM  them  Mpaiate  and  oscillate,  and  we  oanplo- 
tan  to  onraalTcs  the  way  in  which  two  atoma  m  a 
moleoole  may  oadllate,  and  be  attracted,  and  yet 
repelled  one  bom  another.  I  pat  anothn  little 
magnet  in,  ao  bow  there  an  thne ;  and  here,  per- 
haps, we  hava  a  pictun  of  ohloride  of  ailTer,  whioh 
I  aay  la  compoaed  of  One  atom  ot  ailTer  and  two 
atoma  ul  ohlortna.  We  canatHlmakethem  Tibiate 
and  caoillate.  Hen  we  have  a  mental  plotun- at 
'  iaat,  it  ia  a  mental  piotore  to  na — of  the  way  in 
rhioh  tha  atoma  ot  chloride  of  ailTer  may  be  made 
anectliate.  As^Itake  tonr.andwerqieatthe 
aamething.    HanwehaTeapictnnof ammonia — 

"■ ' it  hydrogen  and  one  of  nitrogen  oaoil* 

BO  I  m^t  go  on.  I  might  put  &-n 
or  lix  or  a  dozen  in,  and  we  might  get  some  Idea  of 
the  way  In  whloh  they  would  all  oamllate. 
Here,  then,  we  have  eodeaToured  to  draw  from 
aible  phenomena  a  mental  pietnre  ot  the  way  in 
which  atomi  of  a  motaeule  are  Tibratlng.  I  mait, 
howerer,  call  tc  yonr  mind  that  thoae  magneta  an 
Tlbntlng  onl7  in  one  plane,  whcnai,  of  ooaree, 
the  Bttnna  of  a  molecale  an  Tibrating,  not  in  MU 
dinuoaiona. 

-,_-liam  onthaaoreen.    I 

aend  the  light  ot  the  lamp  thrODgh 
ot  oatbon  ptism.  and  I  need 
soaroely  say  that  the  prism  hai  to  play 
'  it  part  in  apectrom  photography,  ''iha 
1  of  the  nd  ii  about  one  forty- 
thoosandth  ot  an  inch,  and  the  wave  lengtii  of 
the  Tlolet,  which  ia  on  the  left  ot  the  soreen,  ia 
atKratonefifty-saran-thonsandthofaninch.  Each 
ray  of  light  ia  transmitted  in  air  at  the  rate  ot 
abont  190,000  milea  in  a  aeciaid.  Thaa  the  number 
o(  Tibrationa  of  the  red  raya  ia  600  millioa  mllUoni, 
and  700  milUao  millioni  in  tha  oasa  of  tha  Tiolei 
rays,  and  this  npid  saa  passion  of  blows  batten 
aniiut  anything  upon  whioh  they  talL  The  mean 
Tlolet,  I  may  aay,  ii  the  photognphio  light  par 
(XMftntM,  and  we  shall  reoolleot  that  taoh  nya 
might  beat  npon  tbe  eenaitlTe  salt  which  we  expose 
to  It  700  milium  million  timea  in  a  aeooikd.  There- 
fore, you  Bee,  it  you  giTe  an  exposure  of  the  tOOth 
of  a  leoond  jon  still  uTe  eeren  million  mllUona  of 
Tibrationa  beating  on  the  aanaltiTe  plate,  ao  there  ia 
ample  TibtatiM)  to  effect  any  change  on  the  moleoole 
ot  ailTar  ohloride,  aappoainB  alwayi  the  amplitude 
(or  diitaoee  ot  swing}  is  tdBolent.  Inatautaneoo* 
photi^raphy  wiU  not  be  complete,  I  anppoae,  antil 
yoa  can  redooa  by  a  millioa  tmiea. 
We  ma^  take  ii  that  an  atom  Tlbiatc*  somewhat 
.  tha  aame  way  that  a  pendnlam  vibratea.  Hen 
I  have  a  Tery  roogh  coatriTance  to  Aow  what  I 
I  ael  (he  peodtilaia  iwlnglng.  Now 
to  yoanelf  that  the  bob  ia  an  atom,  and 
ptcton  to  yonraelf,  also,  a  ware  ot  liaht  tailing 

....  — a_. ,.  .. — iTe  of  light  be  ayn- 

it  wiU  unease  tbe 
it  will  inoreaae  the 

, „  ._  . peadulum.    For  a 

rnde  illattration,  anppose  I  take  puffs  ot  my  breath 
as  iUnabating  the  beating  of  tha  waTs  ot  light, 
and  anppoae  the  atom  to  be  at  rest ;  I  beaia,'and  I 
blow  ;  oTerr  time  I  dve  a  well-timed  poS  to  that 
pendnlnn,  the  pendtunm  iacraaaaa  in  amplitode  or 
swing.  Batif  my  breath  doetoot  come  IB ooison 
with  that  pcndolain,  yoa  sea  that  Tciy  somi  I 
should  bring  that  pnidnlnm  to  rest  iu  othn 
words,  nnleat  the  wave  of  UAt  beota  in  unison 
with  the  atom,  the  amplitode  cannot  be  madi 
increased.  It  ia  trae  thu  as  long  aa  the  breath 
atrikee  (he  bob  aa  it  is  gofn^  away  from  me,  the 
bat  if  tha  pnSi  are  ngulu 
.  I  or  alowei  than  the  puida- 
amplituda  most  erentoally  be 


ooDise,  they  being  ao  raiy  cloae  to  one  anoth 

atfaaotion  would  be  oonaiderablj  greater  t 

hey  wer«  visibly  mpaiL    But  beajdaa  this  i 

•mbetweea  atoms  compiiaed  in  Uie  moleeolee, 
Are  also  seems  to  be  arepnlslTe  action,  into  which 
1  Wf]  not  enter  more  full;  now,  becnon  that  would 

ff.fpo*! betide mj  nbfoat;  bati  may  saj  that! 

'""t  tba  ataau  tttoMtag  om  anotbai  (w«  wiU 


■bnave  uw  oud  aa  »  is  kq 
amplitade  Is  inereased :  bi 
and  sli^tlr  more  repid  o: 
lam  oemllatlon,  the  amplil 


Han  we  are  Foel  with  a  diffloulty,  and  a  TOrj 
great  dlffionlty.  I  eipoeed  the  plate  to  (h« 
spectrum,  and  youaee  the  blackening  not  only  irai 
when  cne  wave  of  light  synchronlBed  with  thai 
atomic  motion,  bat  that  thne  wan  a  great  man] 
WBTsa  of  light,  axtending  from  the  ultn-Tiolel 
aa  far  aa  flwidaa  whiA  aSected  it.  How  an  wi 
to  get  OTSi  that?  That  is  a  dilBoalty  which  hai 
ponied  a  great  many  pacvle.  I  would  ask  yoi 
again  to  form  a  mcotil  p<o&n  of  how  that  cook 
ymmj  aiin.  I  do  not  say  that  it  is  the  oomo 
ivaj',  bntiUliaTia  VuiLivatMX-teimapiatDn 


It  Is  not  like 


ttfit  of  tha  psudolom,  and  at  we  aama  dm 
nlWfaig, aidroo  wfll see tiiat daring enn 
d  aETSiitioa  the  length  of  tbe  pandOuft  . 
'  a  gnatmany  diffMsotlT  timad  pms 
ht^  mKOinnoas  iriA  ^F*^ 
u-i  like  thii  otLarrigCd  oaio,whsrellii 
osonite  length,  but  ben  the  length  ol  S« 
ilom  keeps  llteriog.  I  only  ask  too  to 
amental  pioton^  She  vray  In  which  aa* 
IB  might  happen.    In  this  way  too  can  p^ 

0  yoneelf  how  a  molooula  might  Tibrate,  and 
le  aynduonona  with  men  than  ooe  nbrahu 

weeding  anothotetcp,  I  may  say  at  tmce  that, 
'  mind,  the  theory  of  the  pbotogiwhic  irnim 
II  eetabliahed- that  is  to  say,  the  Aeory  as  to 
4ition  ot  light  npon  moleoniea  ot  saTot— is  as 
MtabUshed  as,  at  all  OTents,  tha  waTe  OaciT 
ht  itself.  Now,  I  am  going  to  show  yw  M 
imant  which,  perhaps,  wiU  help  to  iUort^ 

1  mean  by  Um  Tibralions  of  atoms.  In  Wa 
I  ha»a  got  a  gdaHne  plato,  and  I  have  a  was 
ran  wh&h  baa  bem  made  warm.  It  ii  nam 
rnrm  to  be  bome  oomfcrtably.  Hen  Iba*a,a 
)hoTeiaentpUta,  irtdch  I  propose  ti>maim> 
with  magnadom  win,  in  order  to  giTe  h 
soaroe  (flight;  I  nees  tbia  flat  uon  a«M 
ack ot  thaptate  which  it  in  this  dida  ta  ■ 
time.  I  shall  not  letthe  plate  tatil ;  botwhfla 
ram  I  WiU  Bxpoae  it  to  the  phoohonacsBt 
tor  about  fifteen  seooodi.  The  plate  is  now 
'ed  to  become  cold,  and  is  deT^i^aa.  If  ara^ 


ai   sui 


ids  cd  dlTic  (which  la  (he 
his  i^te}  have  been  oiTon  «a 
by  the  action  ot  tbe  heated 
of  the  plate.  I  am  afraid  that  I 
Ihe  derelopment  in  tbe  light. 
(To  be  eentinutd.^ 


THE    ZYLOPHOVS. 

KB  moat  modcal  inrtrnmento,  OaxjlaibM*, 
had  ill  origin  in  Tery  remote    timet.    Ha 

ews  and  Greeks  had  faiitnmeBti  tMm  wUA 
e  ot  to-day  wai  derived,  althontfh  tte  latt« 


latnially  oadergone  many  (ranafenmL^ — 
J  about  1T4Z  we  flad  it  widely  in  ate  in  St^ 
r  the  name  of  XylongaoBm.    nteBoMMi, 


uka,andTartaiB,andetpedal^th ——. 

laUon  of  (he  OKpaOilani  and  Uial,  plusd 
1  upon  anlnitmrnent  of  tha  tanie  nmn  bit 
caUad  Dleteva  and  Saloma. 
appean  that  the  x^ophooe  waa  plured  in  Osc- 
f  ai  aady  at  thebwlmiiiw  ot  ttie  1^  estnr. 
c  Ibis  epoch  It  waaft  Ota  la  qnttealoagpesipd, 
ndn^  fell  into  oblivica  nnUl  the  be^nte 
jipreaentoantaiy.  It  wat  towaid  IBM  ttd 
■elebrated  Buatian  QoMikov  wnderto^  apiad 
Ue  voyage  througli  Earopa,  and  gained  a  cb> 
renownand  recSvedma^  bonoandBa(oia 
roiirinal  prodootion*.  Qn^kow  nussiissai  a 
lAaUatoiCiIqaa that  permitted  (he  Bwrial 
omaat  whioh  ne  brongnt  into  faehioD  to  be 
wd^ed  te  all  ito  woith. 
I  (ha  name,  "  Inabamint  ot  wood  and  atnw," 
Mtei,  the  xylophone  eofiiitta  clmllpitMtal 
1  of  Tatyiog  length,  and  naiiow  cr  wide  iMKd- 
lothaton^lh^It  daiiradto  gattaiaittw. 
M  ^ecea  cd  wood  an  oaaaaelad  wOh  aasbva* 
ordi  so  as  to  form  a  toiannlei  BgOM.  M  IBM 
le  Ulnstntiaa,  that  may  M  — nigsfl  wAM 
otdltpladngthapaita.   Tl««fag|nlilriliff« 
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tenda  of  itimwdaiiignedto  bring  out  the  soonds  and 
render  fhem  ■tropger  and  purer.  The  sounds  are 
pvodnoed  by  striking  the  pieoea  of  wood  with  a 
ooople  of  small  huomers.  They  are  short  and 
jezl^,  and,  as  tiiev  oannot  be  prolonsed,  nothing 
tmfc  pieosa  posseanng  a  quick  rhyum  oan  be 
exewited  upon  the  instrument.  Dances,  marches, 
Tsriations,  fto  ,  axe  played  upon  it  by  fnwf erence, 
and  with  the  best  effects.  The  popularity  of  this 
ioBtiiinient  is  making  rapid  progress,  and  it  is 
beginning  to  be  pla^ped  in  orchestras  in  France,  as 
it  bias  been  in  America  for  many  years.  A  metiiod 
of  using  it  has  just  been  published,  as  well  as  pieces 
of  muno  adapted  to  it,  with  piano,  riolin,  orchestra, 
&o.y  aooompaniment. 


A  HEW  FIBE-ALABM. 

THE  annexed  figure  represents  an  apparatus  for 
dosing  the  cocuit  of  an  electric  fire-alarm  by 
means  of  the  expansion  of  air  and- the  action  of 
^▼ity.  It  oonnsts  of  a  glass  cylinder.  A,  full  of 
air,  and  mounted  upon  pivots  in  a  frame,  B,in  such 
«  w»y  that  it  can  tut  in.one  direction  or  the  other 


Kka  the  beam  of  a  balance.  A  glass  tube,  G,  con* 
taliring  mercury  is  arran^d  parallel  with  the  crlin- 
der  and  connected  with  it.  One  of  the  extremities, 
D»of  the  glass  tube  oonmiunicates  with  the  air 
dbambsr,  so  that  the  mercury  in  the  column,  C,  of 
the  tube  rises  or  falls  accoroung  as  the  pressure  of 
fhe  air  in  the  cylinder.  A,  increases  or  dimiBishes. 
Hie  position  of  the  c^Uhder  in  the  frame  is  varia- 
ble, through  the  screw,  E,  so  that  the  equilibrium 
«f  ue  system  can  be  regulated  at  will. 

When  a  fire  breaks  out  and  increases  the  tempera- 
tore  around  the  apparatus,  the  air  expands  in  the 
cylinder  and  causes  the  column  of  mercury  in  C  to 
fin;  the  equilibrium  of  the  balance  is  destroved, 
and  one  side  of  the  apparatus  descends  until  it 
tooohea  the  two  contact  ppriogs,  F.  The  electric 
«irBait  is  thus  completed,  and  sets  in  operation  an 
alaetiici  bell  or  an  indicator.  The  temperatmre  at 
which  the  apparatus  is  to  operate  is  determined 
beforehand,  and  the  balance  is  regulated  in  oonse- 
^Dcnoe.  The  tubes  descend  with  sufficient  force  to 
establish  a  perfect  contact,  provided  the  platkium 
points  are  clean.  The  apparatus  returns  to  its 
aocmal  position  autranatioaily  as  soon  as  the  tem- 
pesature  falls  and  the  mercunal  column  rises.  The 
mTentor  of  this  apparatus  is  Mr.  Pritchett.— Za 
Lmmiire  EUctrique.        • 


SCBBW-CUTTIEG  ON  THE  EHGIHE 

LATHE.* 

THE  V-thread  being  that  which  is  most  fre- 
quently and  genemly  used,  the  cutting  of  it 
ia  naturally  the  first  to  be  considered.  To  produce 
a  good  job,  a  most  necessary  thing  is  to  see  that  the 
meoe  we  propose  to  cut  is  turned  to  the  right  size. 
To  have  a  neat  and  perfect  thread,  it  must  be 
turned  small  enough  to  Just  escape  coming  to  a  full 
tliread,  and  the  siuface  should  be  fimshM  reason - 
wStitj  smooth.  If  not  turned  small  enough,  and  if 
the  Borew  reqires  to  be  cut  still  smaller  after  a  full 
thread  is  attuned,  it  is  very  sure  to  tear  out  and  cut 
raggedly,  and  make  a  very  bad-looking  screw. 
This  is  espedallv  true  of  cast  iron,  where  I  have 
aometimes  seen  half  of  the  thread  torn  off  by  trying 
to  cut  beyond  a  f  uU  thread.  If  it  ever  happen  that 
a  thread  is  cut  to  a  sharp  point,  and  yet  is  not  small 
enough,  the  top  of  the  thread  should  be  filed  off  be- 
fore continuing  the  cuttiog. 

If  the  screw  to  be  cut  u  to  be  made  the  size  of 
some  existing  screw,  a  pair  of  calipers  with  very 
broad  noses  covering  the  points  of  two  or  more 
threads  will  be  found  a  oonvenienoe  in  detwminiDg 
the  outride  diameter.  The  screw  to  be  cut  should 
be  turned  somewhat  smaller  than  the  size  indicated 
by  these  caUpers,  as  the  points  of  the  thread  swell 
Sttd  rise  somewhat  under  the  pressure  of  the  tool  in 
cntting.  If  the  screw  is  to  be  cut  accurately  to  any 
required  niza,  it  cannot  be  done  with  any  certainty 
by  these  calipers,  as  the  least  difference  in  the  sharp- 
ness and  perfection  of  the  points  of  the  thread  will 
affect  the  result. 

A  V'thread  can  be  measured  and  cut  to  rize  more 
acooutely  by  calipering  the  bottom  or  smaller 
diamoter  of  the  screw.  The  latheman  should  keep 
a  pair  of  calipers  for  this  purpose.    The  points  <» 

*  By  laasK  H.  BiouAans ,  ia  ths  American  Mackiniii. 


these  calipers  should  be  thin  and  V-*haped,  some^ 
what  more  acute  than  the  thread  gauge,  and 
the  points  should  be  ground  off,  so  that  they  will 
never  touch  the  bottom  of  the  thread.  Fig.  6.  By 
the  aid  of  such  calipers,  the  expert  workman  should 
be  able  to  cut  a  screw  to  the  size  of  any  sample 
screw  with  great  nice^.  It  is  not  praoticaoleto  use 
the  calipers  with  a  knife-edge,  and  to  measure  the 
bottom  of  the  thread,  as  the  least  imperfection  in 
the  points  of  either  the  calipers  or  the  screw 
would  mislead  us.  And,  at  their  best,  these  calipers, 
on  account  of  the  pitch  of  the  thread,  do  not  repre- 
sent its  actual  diameter,  but  only  serve  to  compare 
it  with  the  sample. 

The  difficulties  in  the  way  of  a  uniform  aiid 
universal  system  of  screw-threads  seem  pnractically 
insurmountable.  The  growing  uniformity  in  the 
number  of  threads  to  the  inch  for  any  given  size  is 
to  be  rejoiced  at  as  an  approximation^  but  still  we 
cannot  state  the  actual  size  of  any  i^ven  screw  in 
figures.  We  can  state  it,  of  course,  just  as  we  can 
state  the  length  of  a  pendulum  beating  seconds  in 
vacuo,  and  at  the  temperature  of  ice-cream,  or  the 
length  of  a  degree  of  the  earth's  surface,  and  it  will 
do  us  just  about  as  much  good.  By  the  dissemina. 
tion  of  the  micrometer  (»liper,  we  are  pretty  well 
agreed  as  to  how  large  an  inch  shall  be,  or  any 
fnotion  of  an  inch ;  but  no  nicety  of  any  measure- 
ment will  enable  a  man  to  cut  a  lin.  screw  here  that 
shall  fit  a  lin.  nut  *  thousand  miles  away. 

From  the  nature  of  its  work,  the  V-thread  tool  is 
the  most  tried  of  all  lathe  tools,  and  to  get  it  right 
and  keep  it  right,  so  far  as  the  wearing  of  it  is  con- 
cerned, IS  verv  difficult.  If  you  have  a  new  sample 
of  tool  steel  that  you  want  to  try,  there  is  no  better 
test  for  it  than  in  a  thread  tool.  If  it  will  stand 
satisfactorily  for  that  purpose,  it  will  be  good  for 
any  lathe  tool.  A  thread  tool  must  not  be  too  soft, 
or  it  will  wear  away  fast,  and  when  worn  it  not  only 
will  not  cut  well,  but  the  shape  and  correctness  of 
the  thread  is  immediately  impaired.  Upon  the  other 
hand,  if  the  tool  is  too  naro,  the  point  will  break, 
and  cause  great  trouble  in  that  way.  The  first  cut 
over  a  screw  is  usually  the  most  trying  of  all  to  the 
point  of  the  tool,  and  it  must  not  be  crowded  too 
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much.  It  should  be  set  so  high  as  to  leave  scarcely 
no  dearance  in  front  of  the  point.  This  will  secure 
to  it  the  best  posrible  support,  and  reduce  the 
chance  of  breaking.  At  the  same  time,  the  top  of 
the  tool  should  be  ground  back  to  give  the  point  as 
acuto  an  angle  as  it  will  stand  without  bresjdnff  or 
dragging  itself  into  the  work.  As  a  general  tmng, 
the  shai^r  the  tool  is  ground  back  on  the  top,  the 
smoother  will  be  the  surface  cut.  Cutting  metal, 
and  rubbing  it  off,  are  two  distinct  mechanical 
operations. 

The  latter  method  of  removing  metal  is 
employed  more  frequentiy  than  it  should  be.  If 
the  tool  is  raised  much  above  the  centre  of  the  work 
to  give  it  a  bettor  cut,  it  may  be  necessary  to  lower 
it  by  the  screw  at  the  back  of  the  rest  as  the  thread 
becomes  deeper  and  the  tool  comes  in  nearer  to  the 
centre.  If  tne  lathe  rest  has  no  elevating  screw,  or 
other  arrangement  for  adjusting  the  height  of  the 
tool  after  it  is  fastened  in  the  tool  post,  then  the 
front  of  the  tool  should  be  ground  to  stand  nearly 
vortical,  and  the  point  set  level  with  the  centre  of 
the  screw  to  be  cut,  and  to  enable  it  to  cut  well  and 
easiljr  the  top  will  require  to  be  bevelled  back  more 
than  if  the  tool  were  higher  and  with  more  dearance 
in  front.  Many  mechanics  are  subjects  of  a  little 
illusion— optical  or  otherwise— regarding  the  setting 
of  a  threaa  tool.  Fig.  I  is  about  how  I  generally 
see  a  thread  tool  set.  Fig.  2  would  be  condemned 
by  half  the  mechanics  I  know,  as  far  too  rakish  and 
piratical,  and  even  positively  dangerous.  Tet  the 
angle  of  the  cutting  face  of  the  tool  and  the 
clearance  in  front  ox  it  are  alike  in  both  figures, 
while  the  advantage  in  other  respects  would  seem 
to  lie  with  the  latter,  as  not  requiring  readjustment 
of  height  at  different  stages  of  the  cut. 

For  general  use  in  cutting  threads,  say  up  to  six, 
I  would  use  a  tool  not  much  thicker  than  the  re- 
quired thrcNsd,  and  usually  bent  to  30^  to  the  ri^ht. 
Fig.  3.  The  bending  of  the  tool  gives  it  an  offset, 
and  makes  more  room  for  the  rest  in  working  up 
to  a  shoulder.  There  is  generally  but  littie  trouble 
experienced  from  the  springing  ox  a  tluread  tool,  and 
for  convenience  of  grinding  and  handling  it  is  well 


to  make  it  light.  It  is  well  enough  to  propose  re* 
grinding  athread  tool  \q  grinding  the  top,  and  so 
avoiduDLjs  the  difficulty  of  adjusting  the  V  to  gauge 
every  time ;  but  in  practice  it  does  not  work  weU. 
The  difficulty  of  making  the  second  ride  of  the  V  to 

Suge  correctiy  with  the  first  side  is  really  no  greater 
in  that  of  grinding  the  end  of  a  square-nosed 
tool  true.  The  rides  of  the  V  are  always  aooesrible 
on  any  fiat-faced  grindstone  or  emery  wheeL  while 
if  we  begin  to  grind  a  little  curved  notch  in  the  top 
of  a  tool  to  give  it  cut,  as  some  still  advocate,  and 
too  many  rail  practise,  we  go  but  a  little  wav  in 
that  direction  before  we  encounter  the  impossible. 

Where  the  thread  is  to  be  cut  dose  up  against  a 
square  shoulder,  the  tool  should  be  ground  away  on 
the  following  ride  of  the  V  lu^tQ  the  leading  side  ia 
IdK  only  just  wide  enough  for  the  side  of  the  thread 
to  be  cut,  Fig.  4.  Great  care  is  required  in  cutting 
up  dose  to  a  shoulder,  as  the  tool  must  be  with- 
drawn from  the  cut  before  the  revolution  of  the 
screw  eutirdy  ceases.  If  we  undertake  to  with- 
draw the  tool  from  the  cut  after  the  lathe  has 
stopped,  we  are  very  sure  to  break  the  tool,  and  not 
only  have  to  re- grind  it ;  but  leave  a  piece  of  hard 
steel  in  the  work  upon  which  to  repeatedly  encounter 
sinular  shipwreck.  In  approaching  a  square 
shoulder  with  a  thread  tool,  it  is  also  well  to  see 
that  no  loose  chips  drop  in  between  the  shoulder 
and  the  advancing  side  of  the  tool.  Where  it  can 
permitted,  and  usually  it  can  be,  a  sroove  should 
be  cut  in  the  work  with  a  round-nosed  tool,  for  the 
point  of  the  thread  tool  to  run  into,  when  it  oan  be 
withdrawn  witii  perfect  safety.  A  round-nosed 
tool  is  mudi  preferable  to  a  square-nosed  for  this 
purpose,  and  leaves  the  work  neater  and  stronger. 

Except  in  the  case  of  cutting  dose  up  to  a 
shoulder,  when  the  lathe  should  be  stoppisd  and 
pulled  carefully  up  to  the  stopping  point  by  hand, 
and  at  the  same  time  the  tool  withdrawn  from  the 
cut  just  before  the  motion  of  the  lathe  ceases,  no 
such  careful  stoppage  is  required ;  the  tool  can 
usually  be  withdirawn  with  one  hand  while  the  lathe 
is  stopped  or  reversed  with  the  other. 

.The  angle  to  which  it  is  best  to  grind  the  tool  on 
the  top  for  smooth  and  easy  cutting  must  be  deter- 
mined by  circumstances,  it  will  vary  with  different 
metals,  and  also  with  different  men.  I  pick  up  a 
tool  which  I  know  will  do  very  satisfacto^  work  in 
iron  or  steel,  and  I  find  the  angle  between  the  top 
and  front  to  be  70'.  Another  tool  that  does  very 
well  in  brass  I  find  to  be  about  90°.  I  have  used 
a  tool  in  cutting  copper  as  acute  as  60°. 

The  stop  giuge  for  regulating  the  adjustment  of 
the  tool  at  Mch  cut  is  a  convenience  that  will  be 
used  less  and  less  as  the  workman  becomes  more 
expert.  The  amount  the  tool  is  fed  in  at  eadi 
Buccesrive  cut  can  be  gauged  with  sufficient  accuracy 
by  noting  the  position  of  the  handle  upon  the  cross- 
screw.  The  stop  gauge,  I  think,  should  only  be 
used  for  the  finishing  cut  for  the  purpose  of  pro- 
ducing a  number  of  screws  of  the  same  size,  and 
then  allowance  must  always  be  made  for  the  wear 
of  the  too). 

Taps  should  be  cut  with  all  &e  care  of  whidi  the 
workman  is  capable,  both  in  size,  in  the  shape  and 
inclination  of  tne  thread,  and  in  the  smoothness  of 
the  fimsh.  When  nearly  cut  to  the  size,  the  tool 
should  be  reground  and  readjusted  with  great  oan. 
and  the  ttiread  should  be  cut  so  smooth  and  bririit 
as  to  require  no  polishing  after.  I  have  a  nottosi 
that  polishing  spoils  a  top.  We  were  using  in  our 
shop  the  tops  ox  perhaps  the  best  and  most  eminent 
American  firm  in  that  line,  lliey  were  perfect  in 
size  and  admirable  in  finish.  They  were,  in  fkct, 
too  nice.  I  do  not  know  how  else  to  explain  their 
fatal  fault.  They  required  so  much  power  to  drive 
them  that  we  were  obliged  to  abandon  their  use. 
I  verily  bdieve  that  some  home-made  tops,  rou^ 
as  the  tool  left  them,  and  black  from  the  forge, 
would  top  a  hole  with  one-quarter  the  power  re- 
quired by  these  fancy  tops. 

In  cutting  threads  of  vnrou^ht-iron  or  steel,  it  is 
necessary  to  use  some  lubricating  substance^  and  it 
must  be  confessed  that  for  this  purpose  nothmg  is  so 
goodasofl.  If  the  oil  is  not  spread  all  over  the 
screw,  some  spots  being  allowed  to  get  dry,  the 
result  sought  is  worse  than  defeated.  jPouring  the 
oil  upon  the  screw  with  an  oil  can  is  an  extrava|[ant 
and  wasteful  way :  while  using  much  more  oil,  it  is 
not  spread  evenly,  and  the  bottom  of  the  thread, 
where  it  is  most  needed,  ia  often  not  oiled  at  all; 
Ninety-eight  and  one  -  quarter  per  cent,  of  the 
machinisto  do  it  in  that  way.  A  better  way  is  to 
apply  the  oil  with  a  stiff,  short-haired  brush,  like  a 
blacking  brush,  and  use  the  worst  oil  that  you  can 
find.  I  am  not  one  of  those  wh?  habitually  sigh 
for  '*  the  good  old  days  that  are  for  ever  pan  and 
gone,  ana  what  we  never  won't  see  no  more ; " 
but  when  I  think  of  the  genuine  old  whale  oil  that 
we  used  to  have  to  cut  screws  with,  there's  where 
the  righ  comes  in,  or,  rather,  out. 
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THIS  would  seem  at  first  sight  to  be  an  anomaly* 
Notwithstanding  this,  it  is  not  only  capable 
of  being  done,  but  done  withal  «Ddab2&a3k%'is»^^ 


ENeUBH  UEOHANIO  AND  "WOBLD  OF  BOIBNOa';  He.  1,06». Act.  7,  1»M. 


fnnumi  lus  laDjoin  am  mm  m  wiuuu  uwn  us  iiu  pearance,  about  1-6    In  dianiBWr.     MM.  Tliollon.  ae  muoa  Wiin  u  iea«  iwo-uuiui  ui  i»  "lupii 

•qunmubcirttnigbt  I^M  iinrtli«marBm,u  ^  pgrrotin  examined   the  comet   apeotroKO-  )I  water.    It  is  aufficient  to  damp  the  dnit  to  tU 

m^Dnld  be  npieM^  wl^  agtMtetorleM  picoUy  en  tha  13th  and  Ifith;  the  nnoTamgaTs  length  of  the  flame  caused  by  the  .hot ;  bnt  •• 

!S^rte**wirft JS^iSSS  a'Shf^'  »  '^y  Ii^i^t  oontinaous  spectrum,  over  »W  iiTdirt^nce,  witi  mfiammable  dnrtwd.™ 

mb.'Sl^^riSStl^Sr^lh^ft.^X  theorLary-«,metarvban<rco^dlj  foment.  «^-i^U^  of^ga.,  ^gi^y^^ ^J«^_4 

piupD«>tW>">°P»i<»  to^TQfUxbeitcom.  arily  diatinguwhed.    It  appears  that  . I  the  comet  nore,  it  wiU  be  difficnlt,  m  pimdiceWtwwOlrjto 

potud IWMl  utradneed  lor  thu  pnrpo«,  we  do  ia  not  likoly  to  be  ol  muchinterestlromitashape  ipply  water.  Blown-out  shot*,  ohmodwUlSt^ 

not  doubt  tbar  Are  at  leart  equal  to  them.    Bxoept  or  briiliancy,  it  will  atill  be  notable  on  account  >f  powder  and  atemmed  with  the  dartoldtj 

i-ii. 1 .1 1 .. nl  mminal  linea  of  the  graatneaa  of  ita  perihelion  distance,  which  ^oal,    aa  thoas   from  _  Kohlechetd  «nd  KMaau 

nean  the  inolnd-  [«  mach  greater  than  waa  at  firat  cocaputed.  Loniae.  hare  gi*en,  without  dut  being  ipnaklM 


OMUMf.    Wben  an  arcmteotnral  Tuw,  a  map,  01  a  previouB  year  taBHH — aoaj),  ana  wnat  la  more  _-g_, -j  _  lanm  or  with  a  stronir  Auneofni. 

diut,  hM  been  made  or  oopied  by  alenaotthli  satisfaot<OT,  an  increased  percentage  of  paaaee  ?~f,,  „„,„  v„„:„„  ;„  »»,.^^o  with>t>w 

«bi^^«>dthecnrT»taT«or£.lo[ti^[inoh..to  (2]68-1829).    The  number  of  centra  haa'be^  'JltiWn^L   "^t^xnlcdW 

te^Mmble,  the  waTto eliminate  an  enoi  is  to  [ncreaaed  to  ] 67  (three  more) ;   but  the  anbjecte  iracWmg noi»,  without  eiplodmg. 

naks  k  tTMupu-goc^  from  the  nentave  by  mMO«  ^f  eiamination  were  42  only  aa  compared  with  Barghauptmann  Joseph  Pleiechana,  of  YiMma, 

3dS^S;.™t5CK;  ie"p^^  ISlaatvear.    The  proportion  of  faUureei.,  how-  laa  been  appointed  by  &e  Anatrian  GoT«nm«t 

netfiinea^.    WithafeSHiSncy  qnit^perfeot  m  ^'>^»  t"**  **"««  "  ^'l^"  ^  1"=^  "'  teaohmg  reatigstion  into   the    cauees    of   fire-damp  ra- 

R«HdfdrawiDg,thn»ianodifBenltrinproduoing,  power,   or  that   candidatea   come  up   who  are  3la«ionB  in  collieries,  their  ventilation,  the  lue  of 

bv  iniarpoiltiou,  a  negative  from  which  all  error  raallj  not  acquainted  with  their  eubjeote.    The  gunpowder  in  blagting,  and  other  csiuee  leadbif 

(EkUbe  elim^iated.     It  atanda  to  reaaon  that  if  total  cost  of  this  year'a  examinations  ia  £3,196,  jj  theloet  of  human  life  inminiiig. 

dMorUon  of  a  oertain  natnre  be  produced  bythe  Dra  little  less  than  Us.  per  student,  and  it  is  ,         ,.       ,    ,.      „.  ^          i'    «■  ~  «.•  — 

nwofa^lelena  having  a  diaph>-agm  in  front,  :™cted  that  about  750  ofthia  year'a  auccassful  .  Aooordug  to  the  P>!''^'>i"'P^X.*!Z'r*,Z 

Oitortlcoof  an  oppoaile  natnre  wOlreanlt  from  aididates  wiU  gain  a  fuU  technological  certifi-  ;ina  of  tie  living  eye  haa  been  photogniphedbT 

tta  emplormait  «t  a  diaphragm  behind  the  lena.  _.-  i,„  i,ariiiir  .l.n  "  neuKl  "  in  KAinnnL  Mr.  Webater  and  Mr,  Jaclcman,  of  CoggeehilL 

Ufblk^'therefore,  that  JluWwhidi  baa  been  ^^^fy^^^S'^o     I»M«d    w^ience.  ^^^     ^^^  negative  was  an    extra    aen^v. 

dbtiated  be  retnmsd  throngb  the  leni  by  whioh  it  An  object  of  considerable  intereat  to  enEioetm  ^latine  plate.    The  oryatalline  lena  of  the  eya 

JW«  soltreatedj  it  will,  when  arrerted  by  the  foens-  ladpower-naersisnowinfullwoikat  thelnven-  md  a  2in.  focus  achromatic   meniecui   fomoi 

tagMean,befoondtobe[waetioaIl*£ceefromall  Uona.    It  ia  to  be  found  in  the  middle  court,  and  me  compoaite  optical  system  for  projecting  Iha 

Wortbn.    Tbisnrlnapleiiaaimrfa  one,butitia  [g  called  the  Balanced  Float  Water  Motor.     The  image,  and  owing  to  thenoo-actinio  colour  ottha 

taSti,lMi:^ES^m.tt^hlSi^;rthi;  efficiency    and   aeka   for   teats.     Acoording  to  ™i  «,quire.f-no  am^  sti^  on  the  «ttar  S^ 

photogranhio  negativs  may  be  aa  regaidTonrvili-  Moleaworth,  a  water-preaaurc  engme  retuma  80  rf  course,  had  to  look  steadily  at  a  dot  dntrng 

■ear  £torti(m,  ft  can  be  eared,  and  Uiat  in  a  pei^  V^  "'^^■i  ■  turbine  70,  an  overshot  wheel  68,  this  time.     I'he  negative,  althooKli  mnall,  sbon 

tMtiuaatt.^FhetosrapAu  Timet.  and  a  Fonoelet'e  undershot  wheel  60,  and  thoae  the  bifurcation  of  the  blood-veaselB,  and  also  tlit 

^^^^^^^^^^^^^  figures  are  proved  by  eiperiments  to  bo  almost  adge  of  the  blind  apot.    Since  the  photograph  waa 

^^^  absolutely  correct,  although  some  trials  of  tur-  Laken,  some  progreaa  has  been  made  aa  regudi 

_^  binea  are  said  to  have  shown  more  than  SO  per  arrangements  for  future  work. 

BCIEgTIFIO     RCTB.  -'■  Cn"ced  ^l^t  ^^.^.^2X^.t'^^l  «-  ^^^  Thomp.cn   of  SUrr^o^  C^- 

„_                    —^ exhibition   closes,    as   iU   endless    chains    and  ''^'=?'='"' TV^^^  ^B"*£''^'*;"^  ?."" 

rriHE  death  is  announced  of  M,  Henri  Milne-  logtheting  floats  not  only  promise  long  life,  but  "ucleua  of  a  fund  to  be  eonteoUod  by  the  Inlar- 

X     Edwarda,  the  diatingniahed  naturalist.    Ue  theleast  waste  in  friction  that  can  bo  hoped  for.  national  Scienbflc  Society.    She  has  recei^y  ai- 

wae  bom  of  English  parents  at  Bruges  in  1800,  creased  the  amount  to  25,000  doUars,  the  mcoiB* 

and  his  elder  brother,  the  eminent  physiologist,  The   annual   meeting   of  the   National  Fish  of  which  is  to  be  devoted  to  the  advanceroont  and 

having  settled  in  Paria  to  study  medicine,  Henri  Culture  Association  was  held  at  the  Aquarium,  proaeontion  of  adentiflc  reaaarch  in  ita  br<»™ 

joinedhim,  practised  meciidne  for  a  time,  and  Inventions  Eihibition,  South  Kenaingbjo,    last  sense.    At  their  firat  meeting,  Uie  troatece.  Dr. 

then  devoted  himself  to   natural  history.     In  wetk.     The    councU  reported  that  satiriaotory  H.  P.  Bowditoh,  W.   Minot,  Jan.,  Prof.  E.  C. 

1838,  be  iucoeeded  Cuvier  in  the  Academy  of  financial  arrangements  had  been  concluded  with  Pickering,   Gen.  F.  A.  Walker,  and  (soOTtary) 

8d«ice«,and  from  1841   he  was  Professor  at  the  the  executive  of   the   International  Inventions  Charlea  S.llinot,  Boston.  Maaa.,  re»>Ivedtoi«ll 

Jardin  des  Plantes,  eventuaUy  taking  the  place  Exhibition.      The   ntmoet   had  been   done   to  their  truat  the   "  Elizabeth  Thompson  Soencs 

of  QeofCroy  St.  llilaire.    He  resigned  the  chair  preaent  to  the  pubUc  an  interesting  and  popular  Fund."    The  first  appropriation  will  be  mads 

of  physiology  in  1876,  when  hia  son  Alphonse  collection  of  fish,  and  to  secure  suitable  specimens  next  autumn  ;  but  when  the  International  Aaie- 

WBB  appointed  to  it.    He  waa  President  of  the  collected  from  various  parte  of  our   coasts  by  ciation  is  organised,  the  income  will  premmati^ 

French  Scientific  Association,  and  published  a  special  fishermen.    The  council  have  widened  the  he  placed  under  the  control  of  the  oiecutive  of 

large  number    of    sdentiGc  works,   the   Koyal  sphere  of  cpeiBtlons   by  forming  at  the  com-  that  body. 

Boaety  list  giving  the  titles  of  over  lOO  memoirs  mencement  of  the  present  year  a  national  fish  An    improved    life-raft    has    been    inroitad 

and  treatises.  culture   estabUshment  for  the  purpose  of  con-  ^^^    patented  by    Dr.    M»ra    and   Mr.   Ijnk- 

There  ia  too  much  reaaon  to  fear  that  Mr  F  ''•"^""S  practical  eiperimanta  in  rearing  various  leter,  of  Tynemouth.  who  have  built   one,  in 

A.Gower.the  inventor  of  the  Gower-Bell  tiW  •pec'ea  ol  ^of'O?  wacoaraefiah.    The  report  which  they  intend  to   make  a  trip  eonthwiris 

phone,   whoae    experiments  with    balloona   we  ""  ?dopted  and  officers  were  appointed  for  the  along  the  coast  as  tar  as  Dover   and  then  ciws 

Recently  mentioned    ha»  met  with  an  untimelv  ^""'""8  7^^-    On  the  motion  of  the   Mayor  of  m  Calais.     The  raft  has  twin  keeL.  and  an  open 

fate.    He  made  a  successful   balloon  trip  acrow  ^"^  '^  reaolution  waa  passed  asking  for  public  nuddle,  and  from  teala  already  made  ia  a  la* 

the  Channel  in  June,  and  continued  hia  eiperi-  ''■PPO"  "  ^''^  "«*'"?-  wilw. 

ments  in   France,  where  he  met  with  a  slight  At  the  annual  meeting  of  the  North  of  England  MesBTi.  Capello  and  Irens  have  cios«dtie 

mishap  while  awaiting  an  opportunity  of  re-  InatituteofMiningandMechanicalEngineeraheld  African  continent   from   west  to  east,  meeting 

turning  in  a  balloon  to  England.    Undeterred  by  on  Saturday  last  in  SewoasUe,  the  secretary  read  ^nd   crossing   the   Loalaha,   Loapula,    and  the 

thia,  he  mads  an  ascent  on  the  IStbof  July  from  the  report  of  the  council,  in  which  they  stated  Chambezi. 

Cherbourg,  and  since  that  date  nothing  definite  that  they  were  giving  attention  to  the  repeated  .         .„„„!.,[„„   #„  .»,_   ij— __, 

is  known  cf  his  whereabouts.     A  pilot  balloon  occurrence  of  daStructive  explosions  in  coal-mines  ^J^^SL'^"^  Af/'u*'*'°J^„'^MM^^ 

which  he  had  previously  despatchell  has  been  from  causes  the  origin  of  many  of  which  it  was  ment  of  Scieooo  holds  its  meeting  this  year  at 

foundandssnt  Sn  to  Hythe  ;  and  a  balloon  has  difficult  to  determine.     Borne  of  these  accidents  Ann  Arbor,  Michigan,  commencing  August  2S. 

been  picked  up  without  a  car  some  30  miles  off  have  occurred  in  collieries  where  every  possible  The  British  Aaaociation  meets  at  Aberdeen  ds 

Dieppe.   It  baa  been  announced  in  some  qoartera  care  haa  been  taken  to  prevent  them,  and  in  pits  Sept.    9.      Dr.    Armatrong,    president    of   the 

that  the  unfortunate  gentleman,  after  floating  for  where  the  amount  of  gas  has  been  very  limited  chemical  section,  has  arranged  for  two  important 

many  hours  at  sea,  died  from  cold  and  hunger ;  and  the  ventilation  good.    The  theory  that  coal-  discneaiona  in  his  department — viz..  on  the  detc- 

but  we  believe  that  nothing  definite  is  known  as  dust    may    bo  an    agent   in   intenaifying   ei-  mination  of  the  molecular  weights  of  liquid  and 

tohii  fate.  plosions   haa   long   been   before    the    counci],  goud  bodies,  and  on   electrolysis.     A   series  of 

Mr.itobertF.Fairliediedon  the  31stult.in  ""d  some    of  the   "P«^™«^t»   tL\ft^!^  critical  papers  will  be  read,  and   sevfral  wsll- 

theflfty-flfthjearofhisage.    Hiadoublc-onded--^-^^^^^^^  known  authorities  have  promn«d  to  contribute. 

*"t-       v'^  ^^]^   ""^f'    ''?'""'    ^.f,'^¥  acale,  or  so  conclusive  in  their  resulla,  as  migtt  M.  Henri  Vivarcz,  writing  in   C„.»„„.  rtata. 

MlgtoM,  have   done   good  work,    especially    in  ^^^^  ^^^  ^^^^^ .  j,^^  ^^      ^^^  sufficient  to  that  silicious  bronze  has  a  conductibiiity  oompa- 

Knma  Peru,  Mexico,  Canada,  andNew  Zealand;  ^^,.g  jj^^j   coal-dust  was  an  element  of  some  rabletothatof  copper,  anda  greaterstrengththan 

bntunfortunattlyhiaayatem  was  never  ranied  ^^„ggj_     Recently  the  German  government  have  that  of  iron.    The  ailicium  may  be  introduced  in 

out  m  Its  entirety.     A  few  years  ago,  Mr.  Faalie  ^^^^^^  ^^^  ^^jter  up  on  a  scale  suited  to  its  im-  various  proportions,   the  mechanical   reaiitana 

made  a  tnp  to  ^  uiezuela  to  report  oo_  the  con-  -ortance.  and  the  experiments  aeem  to  prove  thai  varying  inveraaly  as  the  conductibiHty.     In  tde- 

stouctLonot  a  avstem  of  railways  on  his  P  an  for  f^^  p„ctical  danger  attached  to  the  duat  only  is  grapby  galvanised  iron  wire,  which  weighs  ISi 

that  country  :  but  unfortunately  waa  attacked  by  ^^   ^^  that  explosions  of  coal-dust  can  only  kilogrammes  per  Mlomdtre,  can  be  roplacedby 

sunstroke  and  jungle  fever,  and  had  a  long  lU-  ^  ^^^^^  ^^     blown^ut  ahoU  when  the  dost  u  wires  of  sUiiaous  bronze,  which  weigJioBlyW 

seM,  from  which  he  never  really  recovered.  j„  ^^^  ^^^  quantities,  andlying  within  16ft.  ol  kilogrammea  ;  and  in  telephony  iron  wiwa  ol  U 

ObaemtioDB  o!  Barnard 's  comet  nude  at  Nice  ol  the  shot.    The  secretary  snbseqently  read  «  kilogrammes  can  be  replaoed  t^  wires  «f  silidoM 

*r  M    Cbarlois   bave    been  pabliabed   in   ^  translation  ol  &  ^^t  dewriteng  \.>io  towAX*  «    branie,  ^lioh  weigh  only  8-46  kr' 
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pUfau  (in  lattar  24666)  tUt  I  lut*e  mJKtiottd  fi 
Ail  tomw  kttor  tba  expraalOD,  "Toahna 


oom-       .  .  Tbaniilfloitlco: 
from     hall  om  li  >  "mj  i 


•nm  <M  m  -mj  dJfliMDt  filing  fiom  tha  »?•-  .  .,,—_.    — —  — . -"Ti  ii__  k.  .„  .,,,■ 

,  ««aniinMimo(thanutiDnialalliiiarBuiia  ilmgr.     Wto,  tb^ihould a«  to  MJ »»■*« 

noTCd  that  loma  of  tin  lioie  wu  not  dbpttMd  >odi«i  npon  Moh  olhar  at  red,  nUov,  or  irtitta  laofw  to  dafiM^  <i<  aulTiii  ta  ■««  6-n»r- 

■bout  tha  baad"  Wborio  acid),  and  ma  "he  taat*.  TLanaaMrtMfcaaebtonidiaatDdriamada  bM  In  nMwMn«r. »    It  worid  n^«^ww 

nmtnaadanjwo^of  UMUnd,"udl^nidi  nUw  wa  of  tha  Ubwoqw  In  diamlca]  oH^n*."  ""^  0*  «?"■'"*  »"«L'**»lLT?K!L^?ii 

mtdi  "ue  aMriowpamnionofhiiBMMiinB."  IhaTSitaUdMdUwlMiwMd.bacMuatbatMeimd  ii7tl)tv< iB«na~tht Uetion « baMnm, ud, 

IboMofTomnadotwhohaTafaTtnnadntiAh  iiatliod  of  Uowp^  Uiling  fa  not  analniBatalL  hmlon. any  wnioa olmor.  ■  ««M?b  " '>" 

ftpanMloftUidkeoNfonwmnnMmbartbattba  naimiioh  aa  it  dMa  not  Hporato  oon^tnaatitrf  Ntea italad,  m «an Npaat  lb*  nwd  nMtf 

woidi  in  qnertion  wen  qnolad  tn  meinmyflnt  aiaaai  or    ehamloal   oompoDndi   oiu   bom  the  lowpipa  autl^  one  ad  one  utttn,  aMM 

lallar  fran   a  pitmte  dsmkal  eomwimlMtloii,  ithar):  haD,^Ieait,Bi  naionaUe  gravada  loi  taUag O* 

wttbtheobjaotloniofwhjah  ICr.  AUan  mtbIdUi  Mr.  Allen  My*   tha  anhTdmni  nitem  oannot  wage  rewlt  aa  the  «o™rt  *>« '••J°V™* 

flirt  MUr  "I  fnUyagiw";andIth«draetuit  lalmtodetaet  aiUttlaaiOG  per  o«^.  of  limeina  .afe  b  adoptfaiB  Iha  nnlt  of  mm  kagopubn 

nuiatiinlly  «in[iidindU>at,h»Tins  adopted  thea*  ompound.   ThatieamtnttlMiaTagnaiUaatntlan;  ptthapa  ooonp^  terraal  daTiOof  aohrtian,  m- 

AwiMlwalfiio-MlT,"  he  lad  no  intention  nt  I  wlU  teU  Uid  what  ha  oan  dolor  hinuelf  with  Ipllatbn,  fllt«&ig,  waahfng,  dn>ing,  &o.,  in  Ita 

of    diMardfng  tba   elothaa  in  wbidt  thn   wen  t InBTOTihartipaeeof time.    HeeanoUainina  ratwar>                                ■,      a^    ,       i 

dreieed.    Bat  I  am  niiy  to  obaarre  that  Ibe  niit  laad  of  borio  adrB3.  white   opaqoa  ball*  of  0" '•"<»''»*  i**^  "*!^*^*%  "J^SfL*!; 

Ur.  Alka  baa  now  pat  on  tbam  Bla  wtme  than  upaiwtlj)    ealdnm  phoniho-boMte    from    the  antaga  of  aahydroM  analyri*  in  fly  .Iwuwe^  «l 

iMftmandhxAi  aa  thongh  it  had  been  got  in  a  Maofaflyorqaarterof  » grain ol  wheat, aooom-  eaaawbrntbeoparaJocoanonlyoMam  «  m* 

bainlMMlIoaM  and  Go. ;  for  if  It  ba  bne  that  lanladbrafoonipMatlTdylUTgeqiuuitityofoom-  ryalal  or  Tory  nnaU  fragmoit,  «  a  lew  nitoff  « 

"dMBiMimnaet  lime  toaxiit  ln««ai>dltIonof  ijnedwater.    He  ean  treat  in  thli  way  an  ordiDary  hemlnanO,  orjewal,  oraUoy  tolwanalT*^ 

MhtloB   in  the  dear  portion  of  tha  bead"  (of  laalth*  hosMflj,  and  then  (on  another  bead]  one                                                           ^-  '■  '""■ 

bwfa  add,  which  bai  bam  traatadbafwa  tbaUow-  rhldkbaa  bean  poiaoned  on  ananlml  paper,  and 

1^},  thay  an  ■aai>aatlng  a  ehimaia,  f«  the  rimple  ihaorre  the  ImniimMi  diflennoe  in  leniltB  of  the 

laaaOD  that  lime  la  inaalnUe  nadar  ineh  oonditltmi,  wo  flattened  baada  under  a  mlaroaotme. 


BZAXIHATIOV   OF    JdHSSALa 
BBKOBB  THB  BIAWPIPB. 


— ,     ned  baada  under  a  mloroaotme.  t— »«— =  .nr-  ^^^,.-  —  — 

boaintbab«*ditaelf,B.B.,aadfnboilIngWBter.       Mt.  Allan'a  kgU  (whleh  wonld  arti^ildt  the  late  „,      "    „      „     .,.        ,fc.„„   ,      ;„„ 

«.    .« .-^.\^..  -« J^„,_-=     knAiUduipWhSdvi'  it  oouktbeoommnnioated  tMSTOJ-Ho.  II.  "Am  alkalina alunuoooi 

lirongh  a  qlritnaUitio  medinm)  may  be  aU,  wit 


•^^wi^^ts  ?s'rir£sa^:!S!  ^s^M^^^M 

r^a.f£LfSi'3^  £a^^«3S  E^S^^S^-sl^ 

a*  to  myaelf,  althc^I  have  no  objection  to,  and     J  3.    Am  oidiiun  logW^wonld  anmcwthrt     ^2fi^^'^,j,,r*^=a. ..      sjof   Si« 

mmm^m  m^mM  ^Stt^ 

iL^!^.^pl^1  t"^2S^fS  si^.£>H.'r« 

I.rtth..w;t?»d.plntloaof?hrb4dwitho»lio     *^e^;S:^Jf'.;^I^^:?J;;^^TJL^^:     *;^.r'"LepidoUte' 


anrtyairrfinordSim^room.    I    rf  the  hoot  "worthy  of  the  wont  daya  of  the    °,'S^^^ i"^,    S^TO^^ S^l^Z^^iZ 

"M?AflS,^ttTS.n^!    ratimn.    Con^dering  nolhiog  more  I.  olSmed  for    iJt^'".' "A^^li  ^  r^oi^SSSd^ 

of  oldim^borate  balla  fdariTed     he  atomio  theory  than  that°t  la  " a  owi»<Biinit    '^^,"    «*'»^"    "'   "°   "*"■    mmaDi  am 

"■    "  oontalned  .....      .--.  -.  -  -.■.  i»n 

l^deddad 
Idnotthni 
Jy  dtaan 
pyrokHiit 
of  hli  anbydrOQ*  method*  la  al  little 


■mbab^  from  the  pUatM  of  Qie  oeiling)  oontelned  iypalheiia"Binunedfor  thapnipoa* 

b  Oa  vary  bead  wbiah  he  had  ehemlc«IlT  deddad  he  nndonbtad  faota  at  the  oomtilnlnapropoitic 

to  be  free  fmn  Ume.    Of  ooniae  I  wonldnotthni  if  hydiatea  and  of  gaaea,  whidi  (u  nof.  Dewai 

daoafoe  him  or  any  one  ebe,  bat  menly  dt«  an  ixplalned   the   other  night    at    the    Boyal   In' 

biBDOe  to  abow  that  the  nlianoe  of  the  pyrokwiit  mation}  oan  nerat  be  kept  abaolntaly  free  from    [HB    OTTO    BIOTOt^B— TO 


_ ijdrogen;   that  there  la  no  proof  whatever  of  "  A.WTABBS,"  ASO  OTSKSI. 

e-oLfoIa"anda*mn«4    fie  _e^itenoe    of    Indivfdble    atomi,_  bnt__v«y        ,,^,,  ,_„,™„™„  t„  ^.k  ™,  w 


wajT  no^SKJSTproof  of  U^  ,  i"S71.J-Hipnawo  to  I 
ec7^etali,  bat  only(aa  almoat  ^/?*-'»*  •„^*1f''!r' '' 
T  work  on  diemiitiT  oommanoei    m  tha  Otto  Bioyole,  and  am 


^&S,iiI&M„"".?±iS  ?.^iS?'aSi^'i=Ai??.^  sr7.iT^-:s,^5i>«:;r.L^-,5»:~ 

aaablat  tbam  to  do  better  than  otbart,  a 
teat  anhydioaa  nnilt*  only  by  tboaa  of  w 
ttoat  of  addi,  &0.,  with  which  they  havt  ^^ 

™ fa'^j^S!^ " p"*^*^ ^ ^^ " "">  ^lii^'Tdi^i^VthrriijuisrnTo "te;^  t^"^ jf* J^'J^.'iJJL"' "■  *S!t^ is 

m*B in tto  moMi.  •  ^tbatioal  "'theoifea"    e&bliibed   npon   on.  geitionof  haTiogeaBtwageaiiBgon  tha  Otto,w« 

JP^  tomaikiOB  Mr  Alto  to ''abandon blii»0-  JSw^omSarfmatt^STSn^tiSl  ^lain  inataad  of  band   been  oanrfed  ont.  a-d  ■  a 

aaaaaa "  for  theae,  or  to  "  replace "  with  tha  lattar  K^iZ^Znt'i^M^Ai  Ziuai^^     ■«iu««.™n«.j  imuwremcnt  f    I  am  afnOd  the  rabber  *■ 

"tbaa«oeptedw«tmethod.arSeohemiat,'*Iam  ^?^'"»^^™„*'**!*°**-    „  .      ,  ^^  £^Ul^t  laat  Taiy  kmsin  thiaellMlit 

•anToarkadaraanawaie^if  haianot,  tEataU  I  P<^^V*,  "  "'J^'*."'  "^?^  *?,  "^^  vSnU  Ilbo  naceaaary  toliai?*.  atoofc  of  «» 

•aklumto  doia  to  itndySaa  anhjdrona  analyaia  P"«  w*^  *">•  "treme  delicacy  of  hie  "wet  ^^    for  thi*  part  iS  tha  world?    Any  a£te 

(nolthaoldUowKpo  iDrthodi  of  teatingmln.^  "^"^.u"**^^' *"  T^J'S^li  "^i*  "^P'  w^toT^w^omato  ' 

Witt  bcnai,  4«.)  ai  a  newly-diaeoruadlraaab  of  P*^   "^  ^   Ihooaand.   of  pnrriou.  cWca.  ^  ^^^^  A™tr»UMi  BloyolM, 

ttat  baanUid  and  glnl«i«  wienoa  of  whldi  he  ia,  "^Jf  "*  aigar-aahca  dstct  detaoted  litbia  ii  

dneathspatUMiionof  hiidaadoalworh  on  "Or-  B»m  ™S1  the  apertroaoope  exhibited  it  then  Ii  ._.-.-tt»  tww«  «i»TwnTwn 

gasle  AiS^pii,"  one  of  the  moat   dirtingniahed  uondderaWe  qnantty.  AKATBUK  IXSB  OBZKDZBa. 


tnfeMoia.    I  wonld,  in  fact,  oaU  hia  attenlion  to  Wb^«»-  AUan  aconwi  n»  of  "  pordatog  »  Ii  rM67J.]_i  wis  nodi  intoaated  in  the  aittda 

MOM  br-dghted  remarka  on  the  rabjeot  in  the  ""'y'l^B.^A"^"'**.^  ""tS" J^  IT»'  whioh  Mmeand  In  "Onra"  of  Jnly  17  on  tai 

ClMirol  £mw<  for  Jtdj,  18S4,  writlei  (aa  I  be-  togui^  analjd^  itTi  e»idaat  to  baa  of  We  aiTen  n,  nakamTandaa  it  aaemed  Tory  ««  work,  and  lat 

Ila*a}lvoMofthebeetanalyBtainEiigland,Si.J.  rndmg  aa  weOaa  ocmtnbnting  to  the  Etroun  too  dilDonlt-in  feet,  Joat  the  tUng  for  a  "  haUy" 

A.W«^yn,Inan*iewofmylaatldbliahidwort  l^OHMtic.otharwiae  to  wonldTia»eie»  byawn.  _i  deddad  to  "hi«  a  tiy,"  and,  at  tto -m 

aittobk>winpa:-"HaalteTeratr^anyof  oni  late  aitioloa  and  illn»t»tiona  of  apparatna  m  thai  tinw.  It  atmok  me  that  than  were  many  b—*a 

laadan  IhaTdiemlftry  aa  at  pnaant  undentood,  F«P«  t^t  ^  ^ave  daTlaed  "the  alamlDiDm  opo  iiuai^wnett  who  mi^tlike  to  do  tha  vma.    Id 

with  aUita  far  reaching  apeonlafioDj  and  ilaiplendid  J"!"^'  ,to   to   woiked   with  the  oiyhydK^  oneebecanto  echame  a  DHudiiiM  thUaboDU.ld, 

nutii]alrendtB,iaattaraUamenifiagm«ntF.  .  .  Wowpipo  for   tUi  wy  piapoee,    and   ftereiii  do  aUffiewoik  necemary ,  2nd,  that  oonld  b*  fca* 

Trt  thia  hold  aaaartion  ia  not  anl^  doTOld  ol  ipeounen  of  tt  (made  by  J^hnaon  and  Jbtttoy  ^  „  ordinary  table,  3r(L  OU  ahonld  not  be  «■ 

tndh.    We  know,  to  a  gnat  extant,  tto  propertia  a<MngmTMhilMtoattto''5iTantionf.''    Hiamg  pjiaiTe,  and  I  now  aend  toe  raanlt.     TheheaeAli 

aDdttomatnalbehaTionrof  bodieaat  £<VMitl  P^''™.^!?^'^?""™*!^  i^^S""  Si  SSot  liin.  loog,  and  can  to  oampad  bxto  oo«b« 

dtoolTedin  watar.     If  we  oonld  find  a  aolnnl  toianotyatOMonghlyaMndntadwllhthemattai  ^          tabla-S(  oomn,  a  atiir,  »boa>g  tahb  ii 

irtddi,  initead  of,  llto  water,  boiling  in  anopac  for ttoae  nMitiona oannot  to piodnoed  m  that  p„fe^Ua;  batanyonanay  to  oM^MiffaMHh 

vaaadat212°Fahr.,jeqnired  to  tobMt*d,My  U  Ttolait  nnanawerad  objection  of  Mr.  Allan  t  by  meana  of  a  prop  or  two.    Now,  atmcaaOi 

aXP  or  1000°  Fahr.  tofore  btnUng,  and  oonld  m  the  anhjdioni  nttam  of  anatoda  mw  left  la  tto  maobiM  ommpad,  and  w«  widt  to  etart  wSA.   Tba 

dtoolrebodie*  in  it  befora  letting  thamaot  npoi  tha  nanlta  of  tto  raaotiona  of  5  to  S  mOUgramma  and  of  aootd  it  made  fUt  to  aupdng  a»a*ai  ii 

•adioQiar.it  ia  poaalble,  or  nthar  protoble,  thai  (vdghlng  20  and  32  milllgiammea  In  t£l>  caae  ^•Flqrinanotahown),  tto  ottor  and  bbMi#t 

we  might  ton  mnch,  Ttn  mooh,  both  to  learn anc  only  an  placad  In  tto  aaMy  balance,  and  reall*  op  «a  fM  dda  of  maiUna  «f«c  iAaalC,Miil"" 

to  nnleam.      Still  mora,  did  wa  tato  tto  palm  aauidaiing to"alalmB"  InthlaTary letterto  ahoi  oatbeneaiddetowItUnabovtUte.tr- 

to  itadv  tto   nntnal  reaotion*  of   bodiea  what  a* 0-6 per oent. of  naoltin  hIa  "wat"  analyaii,  floor;  a  atlmipor  ananganant  mmmmt'' 

Bgneflad,  not  by  water  tot  by  intenae  heat,  wi  faQ  to  aee  that  then  ii  Ten  mnoh  difference  In  hi  latto-tamdla  bd&g  praTidad  tefaoT 

«MUli&iJoiBin/reiAi(RMliM)edintaanewwodd  on  ol  tto balaaaa  and  u  mine,  lapMMlly  whei  than,  on  toeedlng  downwaida,  Btt 


ZaPajSH  MBCBMOC  iSD  WOBID  OT  aaEOX:  ■«.  !.««»■ 


t86».  ZNQUSH  inEaHAKIO  AWD  VOBLD  OT  BCnWOB ;  No.  1^68.  Wl 

>    of  201     nuDDte*  fen    tlie    ZCl-J  itaong aloohoL     The  ihiald  doM  the  donUs nrviot  Cun,  Colonal    Coin   of  SnolsMn;    unitula. 

1    ATO^     gpesd     of    eO'2    Bilei  of  taBng  tlw  pnmra  of  the  boot  off  thaaoTn.aiu  Qoorga  W.  Dani,  lltb  Untted  Bhte*  Infutn; 

ino    worn    grade    oncouLt«red    WM  atth«nine  tima  pnrniting  the  UaoidbeliignibbM  Bemud   E,     QreeD,      OTJl     eneineer  ;       muCai 

lie,  Irom  Oneid*  C«t]e  eait  f or  MTBii  off  I7  tba  aook;  while  aS  theee  lolatuma  pens,  meohuiic,    P.    H.   IfolAughliD.     Oonsi- atone 

rceinnswaiB  employsd  in  thiiroQ-  tntte  the  gkia  mooh  mora  rapidly  fhu  tha  oaua  Uid  npon  bod  of  foundation,  Julyith,  ISW.    Pint 

?   HmiUi,  engineer,  from  £ul  ooUodlon  prapuatioii,  and  U»  ooilMqnentl;  mud  atone  ef  height  of   I631t.,  Uid  Aunit  7th,  lBS(t 

swuk,  UJ1  iailn:and  Eogine  GO,  mote  effeatiTe  bi  thaii  opentloii.    rnia  wturateii  Cap-itone  ael  Dseemba   eth,  1B».     Joint  Oon- 

).  en^neer.Iiom  ?levuk  to  Frank,  eolation  of  Iodine  often  luMaadi  in  nmoring  oomi  mislon  at  KttinK  of  capatons :  Cheater  A.  Althnz. 

"'..u^  r^^"?  uiguin  aie  ot  tbt  and  induntad  opidenDli  when  otbn lemediM  hari  W.  W.  Conmna  (ohaiiman),  H.   B.  BalL  Ed- 

Ma     a,      hsTiDg  outaide  cylindsn  tailed,  and  the  well-known  lolTtnt  action  of  liqno]  ward  Clark,  John  Newton  ;  Aot  of  AqifuI  Ind. 

wtMBiB   and  a  i™ding  fonr-wheeled  potaneB  ii  a  luffidant  oredential  to  induce  for  it  at  1876  '  ;  and  upon  the  U«t  one  '  Lana  Deo.'     The 

-iH'^   -^      7  .V  T7'  w  ^'*"™'"'j  l*^  ■  W^-  monumeut  wu  built  from  the  height  of  160fl.  to 

.he  dnigni  ol  the  late  Ur.  Hawaii       Man;  aona  ean  be  lemoved  br  a  peneraing  ap-  &66f t.  of  marbls,  from  the  qnaraiea  of  the  BaaTor 

^ingOimennoDiare:—  plioatiiiDof  the  ordinary  ahialda,  which,  ralierinf  Dam  Haible  OompanT,  Baltimora  Conntr,  Md., 

Sl^n-i-'  ""'"■'?"■  ?"'•"''■'  tha  praaanre  of  the  boot,  enable  nature  to  throw  oil  Hngh    Siwin,    pnBdent,  between    the    datn  of 

at.  Sin.  dia.;   CT».  of  cjli.  apart,  the  old  ikin.    Aoetia  aoid,  too,  i>  an    eaoellenl  Augml  airt,  IBflO,  and  NoTambar  l*th,  IBM." 

Ban  OJwn,  ol    boilsr  (atraight  top),  mnedy  for  oorroding  tiia  Indoratid  apidarmii ;  bnl  Jobn  Wood,  D.S.B.,  Ji.S.B.,  Sd.  *  I. 

gthof  banel,  10ft.  ,ib.;  thickoeaa ol  it  ia  neoetMrT  to  protwit  the lumnuiding parta b]        Dnmf rtee, Aog.  3. 

ite*l).  ^'„in. ;  heiaht  of  0.1.  of  boilai  meani  of  a  paper  alddd.  

"taiSS"ii,irf'",i5S'lr.'  tS&,  rh«™k..tiK..        „„  ii^MDnUK  »  .imioud 


1.  oi'jlu«,  1,081  WiaU  OHIIOraTB.  [MBM.]- 


[  ian»  thfw  q 


01  nroMx,  lai  iq.  ft.;   total,  1,212  [24684.)-I«  thaErouBH  ItaOHlmOOf  Jalyaial,  npinj         . — ^  -,- 

^  ™>  .("""^Ed],  Itt.  Ilio.  diam. ;  nndai  the  head  of  "  Uietol  and  Sofamliflo  Notw,"  that  he  eanly  obtain*  oakiam.    I  aend  ;on  paifl- 

iigtli,G».2iii.  Fuel.bituminooBooal;  the  Hiagraph  on  "High   Chimoan"   girea  tht  onlaia of  a  piooaaa  inraoted  in  ttw United  Halea 

■^^^n™*;™"'    62,6001b.;  weiKht  io  height  o(  the  hose  one   at  Maan.  TawnMnd'i  by  Mr.  P.  J,  SeTmoot.    Hia  forawUa  ii  nibrtan- 

,32  0001b.;  loUl,  94,6001b.    Waisht  Chemioal  Worka,  Olaagov  (i68ft  from  flu  fonnda-  tUlrufoUow*:  ZIno«niaOpartt,kuIinGOpai(i, 

ed,|mu.capicitf,  64,00ulb.  Engme  tion),  and  goea  on  to  aay  that  it  ia  >' the  loftiM  oaxbm  either  aianthrawtoooal  otila«qni*alaiit  in 

'eatinghDuJG  brakea  on  drivate  and  bnHdiog  in  Oe  worid  eiooptiBg  the  Oiaat  Pyramid  kydioaarbon  gaa  116  partL  paarlaah  01  ita  equira- 

w^'  .  .  "t  Ohiiah,  the  tplm  of  Stoaabnrg  OathadmL  and  lent  IS  parte,  dtloiide  aodiun  or  ill  aqniTalent  10 

I  lctte[2tG3G,p.466,itmay  peihan  that  ^  St.  Stephen**,  Viaana."    nitii  a  utatake,  part*,audma;baTariad  ■omawhat.^thManttti 

v.»     miudatieit  to  knDwtbat444  for  than  ai«  at  laatt  tktee  bnildinga  eaeh  of  lAieli  (araapt  hvdrooarboti  gaa  when  uiad}  to  be  lntl* 

*t^wuactDall;mideonthsF.I{.B.  i*  ot  gnater  hai^t  than  any  of  Uie  abova-men-  outaly  mixed  together  bv  grindiaB  uidetbeaTy 

.ity  to  Fittaburgh.  tloned— Tit.,    the    Waahingfam     MonnnMitt,    at  rollara.    It  ha*  bewi  foond  that  the  earthi  or  otM 

Tankeel.000.  Waahlnoton ; the Oit7 Etll,  PhUadalphia  (bii&  ol  pMDliartoAnuviaaaaRjrlnsalnainiamaraiDainlr 

wUdilnadthaplaaenTaof  Tjewingreoan^) ; and  eompoaed  of  alioa  and  alnmlna  In  about  cqnu 

BATNA— (ViTiwwn'PTn'wa  a-m  Cologne  Oathadial.    The  heigU  c£  the  Waihhig.  proportlon-'iii.,  oo  avnage  60  pal  oant.  alaidu 

Abm'fS^^^^^^^^^™  toTkonnment  from  the  floS^ia  6Mft.  4Srrt&  i«r*6  par  oanTdaea,  thrbalanoToI  parte  bei— 

AUUiTiONS.  Qf^  ^^  Philadalidkia,  bSltt  tin. ;  and  Cdocne  nolitDM  and    impodtlai.     The    naion    ot^a 

■K.B.—  Oathadral,  624ft  llin.     The  height  ot  flie  Gieal  alumtaa  and  dUoaai  found  in  the  aataualaeilte  k 

I  be  20{,  not  29{  milea.    The  rett  ii  VjrtaiA  ot  Ohiieh  ha*  been  Tarlonaly  atated  al  >  meehaniaal,  not  a  ebamtoal  one,  and  it  hai  ab» 

It.  4dDtt.  and  180ft.,  and  Oe  aama  lamaefc  apriin  to  been  fonad  that  all  attampta    to    eaet    down 

na  omitted  ahould  be  Betford  and  St.  Stapbtc'e,  Vienna,  whiah  hai  been  ^ren  al  the  metal  from  the  natoral  eaiOi  diraotlr  or  1^ 

later.  Ulft.  and  4G2tt.    Staaebnrg  Gathedial  and  Town-  any  prooaa  analogaaa  to  the  gmenl  mathodof 

hi; and  Petetboro  ..    73),    81,  621^  aend'a  ohimner  (tBod«qnalatl68fL  PtomtOond^  m^allurgic  operalwn,  M  to  the  method gmarallr 

ingdon  and  Finabur;    6G|,    03, 63i  tion  to  top  the  Waah&gton  Monnmant  meaaorei  in  nae  lor  the  dlatillatioa  of  tine  ore*,  have  failad 

oiyandpeterboro  .,    73],    86,6111  692ft,  or  121ft.  mora  than IWnaeakl'aahiniDay.  Ii  lor  the  reaion  that  alonina  In  Ita  natoral 

aryaDdPctcrbaro  ..    731,    87,  5Ulf  ia  without  doubt  the  Ughaat  bnilding  in  the  world,  aa  found  In  the  miiou  aaitha  ia  ao  t* 


i*  without  doubt  the  Ughaat  bnilding  in  the  world,  aa  found  In  the  miioni  aaitha  ia  ao  Tery  highly 

and   to    aome   of    the    reader*  of  the   EiiaLmB  anbUmatad,  alao  ao  Ticy  UaU  in  it*  fpeoiSa  ga,Titf 

a-etaaa— nfanlhum    inRi  iM  «i '  HicHunc  the    following   may    not  be  withoni  wheniedooadbdoamiatalKaooodiliai,  thatallthe 

craaa-uianwiam^io&i  UB^K).t  inteieat:-  coDimonmathod»a<treatli>K  by  hart  either  in  an 

baro— Finabnrv            T^    HT  Mia'  "^"^  bunding    of  the   Waahington  National  openonuibUor bydiatiUatwnwlUfaatoeaitdowik 

•^uui}   ....    "^>    °'<?"l^  Monument  at  Washington  waaoompbtod  on  Satnr-  in  aur  way  anUMOoa  ta  tha  ooounon  mathoda  of 

boro-Finabarr            T3f     («  60I1'  <>>7,  I>K»mber  6,  ISSi,  by  the  aettmg  otita  marble  butlogiaa*.    T6a  method  hanln  daaoribed  eon- 

2  ri  EJootcii  "1  Uu  AjLijiii  oopeatone  and  metal  flnial  of  alnminium.   Ihe  Idea  aiatamainly  inthenaa<diinaMeof  ttaoalaminaot 

i              ,1  iuBu.  Mi"— J.  g(  f^  n^taonal  monnmant  look  dafliiite  ahape  in  oarbonate   order  with   kaolin  or  eartha  eanyiag 

Iraga  over  £0^  not  iuoludlng  tiaina  IB33,  when  dtfzeii*  of  Waahiugton  formed  an  aiM<  alnmina,  tortheiaaaonOiatthaMiemetalhBianA 

ndByiDrapecmldaja—  oiation to bnOd  it  ^ popular nbaoriptionB of  indi-  diemioal  aiAnity  for  ttieotbar,and  theoneioeh 

rtb«ni  liiilwa;                   2  472  ridual  anma  not  to  ezoaed  one  dollar  eaeh.    OiieJ  greater  «peoifl«  grari^  than  the  other,  that  whan 

North- WoatcrnBahway!    '8S3(  JnatleeHanha31  wa*  the  Qntpraaidentof  the  B«*o-  mixed  in  pippaf  proportion  and  nbjeoted  to  hMt 

taitirar                                  5117!  oiation.     In  1S17  the  oolleotiona  footod  up  oil*  under  eondihona  aa  haninaftar  aaplained,  the  on* 

atern  KailwaV 4ssl  S7,000  doUari.    With  this  inm  it  waa  detannlnad  willaotaa  aflnx,aiida(*iftInliberBtinKthe  oxidaa 

iT,Sb(SeldttudL'iir"'      360  *°  ^'^  ^  ^'°'''-    <^'>  *^'  *^  '^°'7<  1^^  the  to  be  taken  down  togathar  atther  aa  tlie  oxide*  of 

item  .  .                                 HI  oomaratoneof  the  monnmant  waa  Uid;  in  1864  the  the  two  metala  orinamatalliooondltioa.    Theda- 

I  fmidaof  the  National  Monument  SooIe^auouDt-  poait  of  alumina  in  all  the  ro«ta  and  aartha  ii  foand 

4  736}  "^B  to  230,000  dollar*,  were  axhantted.  The  monn-  m  anoh  anblimatad  annditinn  aa  to  appniaA  men 

'      *  manthadthanreaahadaheiahtof  lTOfi,lDslDdLBg  aloaelj  than  aa*t  oHiar  dmodta  of  xuDeral  to  what 

....        .,    ,„    r~   .  «.          .  thfi  fnundatinn.  and  dniing  tfiii  annroiiiWng  71  jnaia  may  be  atatad  aa  oondenaeiforoongaaledataioaphara, 

Leighlon,  3o,  12,  60,  1  Birmmgham  onlyllt  were  added.    On  Anguat  aCSTa.Oon-  mdnnderamodarBtadagrMirfhaat  iaexpJUdto 

^  ran*  on  aundaya  only.  or***  paaaed  an  Aot  cmting  a  joint  ounmlauMi  for  nahranfladTapoiuaatoeaeaMobaaiTatka. 

*'■  ^-  '•  the  oontinnatiee  and  oomplation  ot  tha  monninenV  A  qnanti^  ot^kaoUu  plaoaa  ander  heat  in  onn 

and  made  tha  neoaaaary  approprlaticai,  wUah  wa*  Btneible  (ahowing  10  par  oaait.  ahimina  by  oriSeal 

[wwwTiTira  wnw   nnTivra  eontioMd  annnaUy.    Bofora  raanming  wotk  on  tha  analjtla)  will  belOre  tha  ailiaa  ia  oakiaad  haw 

IBMBDIBS  POB  OOBV8.  da  j,^  ^  mM  iMnui  beat  to  a&autban  Qie  mUrely  diamaaiad,  ao  that  no  traoa  la  foond  1^ 

lasB  are  not  eiaclly  a  sdentiflo  aub*  foundation  by  pladng  aodar  it  an  addltioaal  nuM  ^  **>>•  aulytit  aa  the  one  preoedlng  it*  beiDB 


■ably  the  man  wbo  eould  provide  ni   of  oeaMit  eotwrata  to  a  depth  of  12IL  tin.    Thl*    plaoad  m 

jid  (.fGdent  romedy  would  eain  the   maa*va«*xt«aidad 23ft. Sin. beyond tbaoldfowida-       Many  iaquniei  haTO  bean  mado  attempting  to 

multitude,  jutt  aa  much  oa  aome  of   tion,  or  I2Sft  Oin.  aqnare.  Tha  weight  of  the  dm«»    letsmuue  from  what  ■onree  the  great  depo^of 


tptciall;  if  he  eaTa  his  than  w<^ad  nnder  wa*  82,17d  tone.     The  total  klnmina  projeoted.    Geologlata determine  that  01 

Jy    to   tbe   world  and  omTtted  tha   ptetaure  ot  the  fonndatloa,  obeliik,  and  earth  on  >lghthparo»nt.ot  the  antlTe  end  ot  the  earth  ia  an 

top  of  and  within  the  foundation  aa  it  ataoda  la  ilumiooni  depoait.   T^*'*  **"*  A*«t*in  inft^titua  m^ 

3(l,37Stoiia,orameanprM*nraa(oTerATaton*to  ipadal fonnationi od 


nit<2  7>rii;;iif,  salioylie    30,378  tone,  oramean  prM*nraa(  OTerATaton*to    ipadal  fonna&oni  od  tha  earth'*  aurfaoe 
enlly  been  put  upon  the  market  as  a    the  tauarB  loot    A  alight  defleetlon  of  tha  axil  <d    In  «xo*m  the  depoait  of  thia  minanl,  notablT 
.bonioBii,  and  thickened  akin  a  genei-    tha  abaft  of  the  old  atraetnra  waa  eoneeted,  and    irift  olay*  in  Amedea.    nepoeeaadeaoribedi 


_    _  oted,  and    iritt  elm  in  Amedea.    nepoeeaadeaoribedico- 

tha  total  aettlcanant  of  tha  oompletodehaft  baa  baan    poaaa  totreatkaolin  Inilanatoral  oonditiciadinet 

but  lin.,  of  which  2iui.  ooMirred  dndne  tbe  1 

pinning.    The  monument  ia  a  marUe  obaliak 

ihaftfromtheflooriabfiSlt.lin.hig^baiDgSO 

„!, , higher  than  tbo  i^re  of  the  great  eathei .- 

The  mixture  driaa  almoit    Cologne,  Germany.    The  present  tonndatlona  are       Diatillation  nnder  heat  earriad  up  to  that  degraa 


- „-, haabaan  po«ea 

t  fnr  theinaelTei.    BinoWe  but  lin.,  of  which  2iui.  ooMureddndne  tbe  under-  by  boat,  and  Inolndaa  maUng  nte  of  tnoh  flnxea 

--'■"'■-     -'d  and  common  pinning.    The  monnmant  ia  a  marUe  obeliak.   ITie  aiay  betued  toadTa-' ■■"" '-"" ■*  — 

. ^huric  ether,  and  ihaftfromthefloaria6551t.lin.big^lMiDi[30ft.6iii.  aenbatlon  and  dellr 

;r  belladonna  or  opium  plaater  higher  than  tbe  l^re  of  the  great  oathedtal  at  tl  oxide  or  metal. 

ure  driaa  almoit  Cologne,  Germany.    The  present  fonndatlona  are       Diatillation  nnder 


y,  and  tbe  pluler  ii  then  ready  for  36ft.  8lu.  deep,  making  an  aggregata  haight  from  »>iin*i»<iiiih«T«t»»i«>nrn»iT»i'«»nt«ini»liiittuiWnHn 

lEDitiible  Bizeafnr  corns.    Coniider-  tha  foondatian  bedol  6t)2tt.    The  base  of  tha  oba-  NT  Other  oi«*  In  n^onn,  oondooting  the  vaponia 

hole  doe  a  not  cnat  mora  than  three  or  liak  is  65ft.  l)in.  tquara,  the  Walls  16ft.  j  in.  thick,  into  a  oondenaing  ohambai,  from  thuoa  taking  tha 

Krjaid,  and  tbat  aeveral  thouaasd  and  at  tha  60Uf t.  mark,  where  the  pyramidal  top  landensation  automatloaUr  down   and   oat  iato 

<miulaoatofth&tqusntity,itiaoheap.  begins,  3411.  SJin.  iqnare,  and  ]3in.  thiak.    Tha  lettlera,  eaayotaooaasforcnhaequanttreatmentand 

ire  >□  paiuful  that  neither  paint  nor  amonnta  expended  for  tha  monument  to  the  date  reduotion  into  matallio  ahunininm.     The  analogona 

endured,  acmetbiug  of  tha  natun  of  of  December  6tb,  lSft4,  wan  aa  h^lowa :    By  the  ihemioal  pcopertle*  cd  lina  and  aluminum,  alao  tha 

giving  relief.    For  inch  oaie*  as  Honumnnt  3odrty,  230,000dola. ;  apniopiiated  .by  limilar  ehara(Aor  of  their  natoral  depoailioiu,  !■- 

'Urmg  wrinkle  jn^j  be  appreciated :  Congreu,  900,000dola.,  making  a  toU  of  1,130,000  ilndiog  the  low  and  onifonn  degraa  of  heat  at 

ibield,  aolargs  the  diameter  ol  the  dole.    Within  the  obeliak  (the  walla  bains  vertical)  Khloh  they  are  fnied.  and  from  the  laot  that  tha 

til  extent  by  means  of  a  knife  or  ia  an  elevator  and  atairway,  both  ot  which  will  be  «ma  agrata  or  aaiil*  will  aat  upon  both  mcMa 

>ply  in  Ihe  mualway.    Thenplaoa  fitted  up  for  visitor*  altar  tha  workman  finish,  tqually,  and  hold  in  aolnttcai,  alao  that  the  mme  r«- 


,  _jmall  From  the  top  of  the  wall  of  the  obeliak  to  the  hot-  igenta  will  predpltato,  tntnlah  Ifae  bail*  at  Ur. 

ly  of  the  following  aolations :  Sali-  torn  an  900  atepa,  about  twan^  minutaa  bs^  >«■  taymonr'a  method  of  teaafanant. 

extract  oaunibi*  indioa  dissolved  in  nnlnd  to  make  the  desoont.    Oathe  lour  faoea  of       ThefamaoeuaTbaeoaabMtaaMaatooanyin 

aoteannabiaindi<a,one-haUdraohm,  uametal  point  formba  the  apax  ol  tha  monu-  inmtaar  front  one  to  aafMal  faaadred  reto>t*,aaah 

«  drachma  of  liquor  potaaaie ;  or,  a  ment,   the  following    maoriptioDa   are  aanaved :  )f  which  wUl  leoelTe  lor  me  oharge  about  1001b.    ' 

ion  ol  iodine,  or  iodide  ot  poUah,  is  "  Cbiat  engiiiear  and  arohiwot,  nioaai  lineoln  of  tha  above  mlxtnn.    Tha  ntarta  ma.t  Vm  i& 
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Ugcidsooitudmitln  tbcfluiM,  and  h* 
tlotaofbMntltaliFMtn;  tlM  othM  ttidol 
«  Aeold  ba  hild  In  uj  rimple  Uad  ol  slip 
(M*  dnv  «f  Uood  ud  Mlooi « little  wmtai 
iMt-tala  wtth  it,  and  ha  wfll  han  two 
HeBbandi.  If  lia  vanb  a  nrnpla  wajof 
Ai  fodlm  UiM  Rmnad ,  a«t  a  littlo  Mitnta 
HwallBuxad,  idnnpinantof  paperaad  put 
Bit  nd  OBbm  ol  a  &ia :  ha  wiU  aoon  ns  a 
■  lud  aad  tta  wdlom  ILu  blaok  in  the  o«Dtm 
■T.  K.  Cluhim. 


matter  tome  to  da^  with.  Uooala  badMi,  then 
tba  ifaa-aogliia  wrakiDg  at  a  ooat  ei  abont  oaa 
peniqr  pn  hone  per  hour  wovld  be  beat,  whilit  the 
>taam-«Dg{iM  wonld  be  indapoident  of  ni  tnpplr- 
If  eoal  ean  be  gotTerjr  ahei^r,  tlMU  hm  mam- 
cmgiiie  would  ran  ai  diMV  neari;  H  (a«,  but  would 
not  be  ahran  ready  to  itait  m  a  caa-aaaliia  ii. 
™^_  •-  -•-  aObdehoiiM,  a«tot  tte  r •- 


HeraJaaiioa 


A.V^D«valaplAC  ] 
■i  te  any  ose  darel 


U.}~Wat-PUta  fhetoviaphr.— Thebett 
V  an  yocawaa  Ii  "  InitniBtiQn  in  Fhoto- 

t.AbDa7,B.£,,pTiae  abont  3a.  6d. 

"--  ■"-'-  ii  byTHogbee,  told  by 
...    Diy  plate  u  eaiieit, 

IS.]— Pbototrkphy.— Fiy'i  platei  aie  ai 
a  any.  Frabably  yoar  chunicali  haTe  gone 
,  wbiA  oanie  the  defect,  or  thay  may  be  too 
doiiag  tbli  hot  wsathar.— Nawt. 
U.]— XiliUsc  Bftr.-^Tbe  work  done  In 
tha  bar  ii  tha  lame  In  both  owee ;  but  in 
it  ttj  one  end,  the  mniolu  of  the  hand  and 
■  kftvealeotaaaiintcmct  the  weight,  aotiDg 
I  IWTNaga  sqnal  to  the  dlitanee  from  the 
eC  Iha  bar  to  centre  of  the  hand.-J.S.  C. 


it  the 


:  of  the  bar  bnt  alio  lie 
bar  to  twiit  ronnd  ita  middle  poiDt.  Thne, 
»  tha  bar  wa*  Gtt.  long  and  4LG.  weight,  the 
j<M  woold  ba*«  to  exert  at  one  end  wonld  be 
Bua  aa  mndh  aa  ila weight,  audi!  yon  meant 
» it  «ft,adi  wonld  have  to  be  added  to  the 
doaa.  TUi  being  the  eaae,  tod  oui't  ezpeot 
ta  UnW)  qaoa,  or lararage. — Nestkb. 

?iT 

iHida  wonld  init  him  beat :  they  areTniy  oon- 
rt  lor  writing  dewrlptioni  and  partienlan  of 
Moi.  oa  flte  baota-  I  cannot  eren  niggait 
Ae  aarda  to  nn  tUl  I  know  what  nie  the 
&  aiB :  and  flian  It  would  be  a  matter  of  tail*. 
•tj  tlUDg  it  not  to  have  them  very  tbin.  For 
Hag,  riaroh  or  dextrine  will  be  beet.— A^.F. 
SS.]~<nM«b'a  Oalranoinater.— TUl  ii 


I  tangent  Mtbe  angle  of  deflection, 

» the  tangent  c4  the  angle  of  de- 

•alttanaadle,  middled  by  the  lecant  of  the 
Bl  Iwiiiialiiai  of  the  ooil.  If,  by  momg  tha 
K  Aadilbrent  enrrant  itcengthi  the  deSeetion 
SMdIalt  kept  eoBitant,  tha  Initnunent  will 
«ltMftt*aaiagal*anMDet«t,  andtheonmot 
■  wqiurtloaaliotheiecantoftlke  angle  of  the 
■■oaefthaMiL  Toobtainabaolntrmeuarea 


itbemnltlj 


MM  by 

BiOVK. 

US.]— toKga  BAttoiT.— ^u  beat  form  of 
pWtH7lta*tollowt:-Le*diJateilin.  by 
M  bond  with  Teryimall  hole*  about  tin.  in 
Mm  an  OTCT,  and  a  flap  ol  lead  it  left  piojeot- 
■  awaidforeonneotloni.  The  holes  are  flUed 
ft  nilB  <4  red  lead  mizad  with  water,  and  they 
hmt  in  dDate  lalphnrle  aoid  (1  to  )0)  two  or 
iMaa,  and  allowed  to  drr.  when  dry  tbey 
JMadmtaiaeMitainingdiJatetalphnrio  mixed 
fa*,  navan  then  "formed  "by  paadnga 
■tfcom  a  dynamo  fltrongh  them,  dlacharguig 
1^  teaa  leaiitaace,  and  then  oharged  the 
M  way.  Thit  ft  done  for  teTiral  dayi,  lome- 
lawaak.    After  formation  they  are  alwayi 

SIha  Mme  way.    It  ■■  Werdna  "  wfll  give 
of  bja  Uunp,  and  the  oonent  It  takei,  I 
U   Um  how  many  platai  ha  trill  want. — 

n29.]— Btaun-Bnrlne  for  Varm  Work.— 
>e  abaanoa  of  mora  preoiie  inlonnation  relatlTe 
a  wnck  afaeotbed  by  gaariog,  ihafting,  &o.,  I 
d  leoommand  yog  to  me  a  (teun-engine  with 
■Bdat  Bin.  boie  and  I2in.  itroke,  the  engine  to 
i  160  •  minute.  Ton  mention  a  boiler  prea* 
V  sub. :  bnt  the  steam  pnMue  ihould  be  at 
lOlb.  to  SOlb.,  the  boHer  Mag,  of  eonrw,  cor- 
-  fadgnadtobe  laft  at  tncha  woiUsgprea- 
ndhaTtngaliberalmaiginofMfety.  Theboiln 
tbe  6ft.  Uo.  high,  and  Zft.  Ob.  diam. ;  height 
«bcs,  4fL:  d&m.  of  tame  2tt.;  dlain.  of 
^  Sin, ;  lUekDeM  of  ihell  plate,  -i'gia. ;  flro- 
fa.  i  nptain,,  |In.  alio ;  the  flraboz  to  have 
etwocMHwatertnbat,  aaeh  tnba  being  Sin. 
.  itf  |ta.  Ilate,  or,  fU  better  itill,  three  Gin. 
mvbIv  tnbea.  Soeh  a  boiler  may  be  teatad 
SUi>  vate  jtwaaiB,  lo  that  the  margin  of 


enpina.    After  myaeUniing 

drive  my  eleotiio- light  djiuuno  and  other 
matteia,  I  prefer  it  to  both  the  oidinaiy  iteam  or 
gai-anj^ua>.  Hy  reaaont  being  that  It  it  perteotly 
Bife,  and  requirei  no^ttention  for  two  or  three  honn 
at  a  time  at  leatt.  If  yon  think  of  making  you 
own  motor  I  could,  I  think,  help  yon  very  oon- 
tideiably.— IimoFA. 

[G7I31.1—  Blaotro  •  Hotar.  —  BereniDB  the 
onrrent  through  a  thnot  CI  a  ttaiet  motor  wonld  not 
leroie  the  direotion  of  rotation.  A  Aunt  ntotv 
will  run  with  ilabmihca,  and  a  a»iaa  motor  againlt 
ita  fanuhea,  no  matter  In  whibhdireaticatlie  oonent 
flow*.  In  order  to  rerene  the  motor  the  lead  of 
the  hnuhuB  mnit  be  altered.— EnossE  Bnown. 

[ST132.]— aiaotra-Hotor.- Tha  rererml  of  the 
direction  of  the  oonent  woold  not  rereraa  the 
diraotlon  of  motjon,  nor  would  It  iaj  nr«  the  maohlne 
is  any  way.— 8.  BoTKura. 

[G7133.]  —  BamoTlnr  Tin  bom  Sorap.- 
NnmberlcM  methodi  haTO  been  propoaed  for  effeet- 
init  thiij  bot,  tor  the  moit  part,  with  bnt  in- 
diffetent  looceM.  The  following  are  probably 
the  moat  promiting  :  1.  Beok't  tyrien.  His 
■beet  aorapa  are  placed  in  a  itont  ihaet-iion  tank. 
To  eaeh  owt.Mrap  are  added  61b.  floweit  of  tolphnr, 
101b.  canitioaoda,auda  anffidentanaatl^of  water. 
Steam  ii  introdocad  by  means  <d  a  iiiih>>' 
Into  tht  tank,  and  In  tbia  my  the  whole 
for  30  minutaa.  He  liqnor  fi  &ai  flitasea, 
erapoiated  to  diyneea,  and  the  maa,  ignited  with 
ezecM  of  air,  I*  Urinated  with  water.  Btaoiiate  of 
toda  and  rolphate  of  toda  are  crystalllaed,  and 
tbelc  different  degreea  of  eolobility  patinittioeof 
their  separation.  2.  Largue'i  method,  ^is 
Bcrapa  are  mixed  with  flnely  powdered  ohariioal  and 
boU  per  oent.  of  salt,  and  placed  lo  a  kettle  that 
can  ba  closed,  supplied  with  a  hoiiioulal  petfonted 
diaphragm  in  the  middle.  Tba  npper  portion  is 
thwi  heated  red- hot,  while  the  lower  Is  eooladwlth 
water,  when  the  tin  melta  and  runs  throa^  I 
fancy  this  latter  method  is  patented,  bnt  I  am  not 
oertaln.  A  Teiy  simple  method  was  tognstad  by 
a  aoneapcndent  of  ours  some  year*  ago  inieh  had 
anoocaded  with  him  on  a  small  scale  (aee  letter  16829, 
p.  606,  Vol.  XX5.,  tram  Mr.  Fshrig,  Electrician, 
of  8outham[iton1 .  Ha  wajhed  the  sotape  in  dllnta 
solphnrio  acid  (I  add  to  30  water)  and  then  plaosd 
tbam  Id  an  earthenware  Yessel  (a  cylindei  w  re- 
TolTal,  covered  them  with  meronry,  agitated  them 
waU  for  one  honr,  and  than  coUadad  tha  nnited 
mercury  and  tin,  which  of  coitna  could  be  catflr 
aeparated.  I  shall  be  gUdtohear  if  any  of  "oon" 
haTe  tried  tbia,  and  how  they  aneeesJed. — Pbbot 
W.  SranxT,  lie,  Manchutat-road,  Fopbu. 

i5T133.]— Bemovins    Tin     from     Boimp. 
[.  F.  X."  wauta  "full        ~ 

&nd  them  in  back  volnmes, 
auoceaaful  process  la  patented. — Video. 


arw:— 3-G  x  12  -  42  oobio  inehas  in  a  foot  length. 
Therefore,  the  I5'3  galls,  deli*«r«d  pa  minute, 
niaUjpIied  by  277*274,  the  number  of  cubic  Indue 
in    a    gallon,  and    divided   by  43    cnUc    Inchat 

?*"^-''|.'^'^"i  =    106Mft.  velocity  per  minote, 

and  16G-36  k  60  =  9931*Gft  velomty  per  hont.— 


foot  of  water  weighs  I,000oz. 

■  129P  lb.  -  62ilb. 

3^.  Inches  --L  x  -L  sq.  feet. 
.*.  velocity  per  boor  ^  water 

m    16,120  X    A   X.^-^-^ 

'  -ilii  7 

=•  65306.    Ana. 
— NnrsB. 

[G7138-}— Problem.  —  2G2lb.  pass  per  mfn.  • 
lGl,201bL  pamper  hour;  24l,920ai.  paaptrhoiir; 
241-920   cub.  ft    pass,     per    hour.      There  an 

^  -  0963'28ft.  par  hour.— Ebsr  Siekbtb. 

457138.]- Bemorlnv  Tin  from  Bonip.— No 
ject  haa  perhaps  been  so  thoroughly  e  ^Ua  usted 
as  this  one,  upon  which  "M.  F.  £."  daslrsa 
Iiifoimation.  I  would  strongly  advise  him  to  pm- 
J  — «itJele_on  the  tnbjeet  In  tha 


e  and  perute  an  article  on  the  tnbjeet  In  t 
inul  of  tlie  Society  of  Chemical  Indnstar,  f 
y,  1S85,  and  to  note  carefully  tha  etitioiiBB 


iilabla  pipe 
>  it  bdlad 


May, 


moat  of  the  proaeaeea  that  have  been  propoted  and 
patented  during  the  but  twenty  years. 
Eeoubh  Pl.TBaT  Libi. 
I.  Newton,  1,207.    Converb  tha  tin  scrap  into 
steel. 

871.  Becks,  2S6.     Employs  it  tor  pradpitatfug 

872.  Uorton,  i,73B.    Bemcvea  the  tin  by  dliMlT- 

iug  in  hydrachlorie  asid. 
1872.  Morton,  3,676.    Bemovea  tha  tin  bydit- 

iolving  in  bydroohloiio  add. 
1S73-  OntaDsobn.  3fi8.    Bemovea  the  tin  t^  dta* 

solving  in  hydrochloric  add. 
iT3.  BoUnson,  1,70S.    Bemovet  tin  byamalga- 

matlng  It  with  mercury. 
,873.  Hanbmg,  2,77G.    Bemovea  tin  by  amalga- 
it  with  msrourj. 
3,3S4.    Bemovet  It  In  a  bath  of 

mtrate  andchlorids  of  sodium. 

ine,  4,070.    Diaeolvea  the  tinln^dro- 

1874.  Stuart,  1,276.    Treata  it  with aud  andaii  to 


[67134.] -Baaton'aflTTup.-Thia  lathe  "  ajrnp 
—    Tt..  .  QQ^^^aodnerve 


[5J136.]— VMnlahln«  Vasor  Wood*.— Bub 
the  work  over  with  tome  patent  knotting  on  a 
pieoe  of  rag  two  or  three  timet ;  when  thit  it  baid, 
TBmlah  again,  and  you  will  find  it  all  right- W. 

[57136.]—Probl«m.— Since  area  x  helBht  = 
volume,  and  "  ~  .^  •?■  "•>  ""*  •  "  g^nj  " 
4'032c.ft.,  .-..-^  i  "  *'033,  7A  =  1161-316,  A - 


[S7136.]-Problem.-2621b.  -  (252  x  16)  4,033 
onncM  -  4-032  cube  feet  per  minute,    ^.i  0-0243 

gq.  ft.  "  aectional  area  of  pipe.    Let  v  a  velodty 
of  water  per  minute,  than  00243  x  -  4'032.  Henoa 
X  -   166n.   nearly  "  velodty   per   minute, 
velodty  per  hour  =  I6G  x  GO  -  S,960ft.  =  1'8B6 
miles.- Jt  £.  O. 

[57136.]-Problem.— At  I  eumot  say  whathai 
"Judy"  means  a  pipe  3}in.  bore  or  Sfin.  area,  I 
have  worked  tha  two  out  for  him.  A  gallon  of 
water  weigha  101b.,  hence  "^  »  2G'2  gaUa.  dis- 
charged per  minute.  A  toot  length  of  a  pipe  31Io. 
dia.  or  bote  contains  3-V  x  -034  —  '416  gellJl.,  than 
^  =   60'G7ft.  Tchwity  pn  minote,  and  6057 

-416  ^     "^ 

X  60  -  3634-3ft.  TtloeUjy  tm  hooi;   A.plfe3iln. 


^ m  salts. 

Heats  in  retorts  with  mi- 
Liquates  out  the  tin  by 


1874.  1 

1874.  Miihm~4;28.;.     _, 

heating  in  a  chamber  with  a  gi „. 

1875.  Clark,  927.    Heat*  the  scnp  with  laUtn 
clceed  letorta. 

1376.  Morton,  1,471.    Heats  to  liquate  the  tin  In 
a  reverberatory  furnace. 
IS76.  Madge,  3,160.    Amalgamatca  with  n 


1877.  WaUbridge,  1,34G.    Moves  the    scrap  pn- 
Riietfniilj    through  a    hot   alaotrolyriag 

1877.  Ontentohn,  1,901.     Dittolves    In  hydn- 


^id,   and  removea  iron  by  [ 

.879.  Bdd,  4,700.     Oiidlsaa  by  caloinatfon,  and 

aapamtea  the  tin  by  grinding. 
Qututsohn,  4,879.    Dinolvet  &  hydnxUoiia 

add,  and  predpltatet  by  electiM;^. 
,880.  Bigga,  321.    Dittolves  by  adds,  and  pmdpl- 

talaa  the  tin  by  lol^orttted  hydragm; 
880.  Ootentohn,  4,260.    Eeatt  to  rednem  with 

phosphate  of  alomlna. 

utentohn,  3,772.     Heali    In   a  nvolving 

cylinder  with  sand  to  aconr  otCtbe  tin. 
882.  Si^oUie,  777-    Ditsolvasthe  tinbyplnmbata 

832.  Bariow,  1,G7G.     Dlttolvae  by  hydMoblode 
acid  m  ravolving  oylinden. 
Beaka,  3,731.    Dittolvee  in  add  and  pndfl- 
tatea  with  chalk. 
882.  Abel,  4,400.      Employa  plumbata   of  Klfia 
and  granulated  iroa  to  boour  it. 
83.  Laird,  3,962.     Employs  caottio  toda  tad 

an  electric  conrant. 
I.  Cleaver,  G,033.    Immereaa  the  tamp  in  add 
or  toda  with  an  alectrio  cuneat. 
LS83.  Price,  G,B49.    Employs  canslie  soda  with  an 
eltctrio  current. 
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MbK  ■*  tin  bMkofW  dotH  to  Bf,  htabuk  'door  it 
tantOi  Df  plot.  I  dosH  nnrt  to  qnunl  wtth  bim  U  I 
IBB  Hold  it,  and  wold  b«  IhuiUBl  (m  107  idTlss.— 
haokAirt. 


Oolouinr  Xmtttr  of  LMtvaa.— IL  AnuMd, 
in  >  nuts  KM  »t  Um  Parli  Aodcmr  of  Sdan«M, 
hM  MlUd  BttMilioa  la  tha  IdntitT  Mtablidud  by 
Ui  rwffabf  batwMn  Um  onuige-iad  matter  ax- 
bMtod  from  iMTn  mA  ouotjna.  He  hu  foimd 
the  Mnia  waUblUtj  &  Tttkmt  dlrclventi,  the  Mine 
MjritlUne  nm  «nd  the  nma  point  o(  tiWMi  (SSK" 
nhr.)  nw  two  (BbftanoM  have  Ukewtietbenme 
nppMnnoaandtheMmeobaDilMliMatloni.    Thej 


Which  ii 


t  idtMmilMd,  and  give  Urtb  under  the  fn- 
of  duorlsewHettoacUoratadaompoiltloD, 
ii  white  and  Iniolable  In  water.    Hiucmum 


hat  prepaied  thit  eanrpodtlan  br  itaitinB  from 
canUaa,  and  aMigni  t«  ft  the  tomula  CuHbOIhO. 
H.  Anand  hae  iMiodnead  it  bj  tha  uriitBaoe  of 
the  flmnie>nd  auMtuiM  In  ninaae  U»T«t,  having 
Mtidad  hiBMlf  on  thie  enbieot  hj  aaoartalnlng  the 
pdBt  of  ftulan  (MP  Fkhi.)  Oacotloe  bae^een 
■tndiad  with  pt^  can  by  2«Im  and  Hnaemann, 
who  ha*  — '^"■'•-'  <or  It  the  fonnnla  OuHi40. 
Oaiotlne  !■  tonnd  in  the  diffareot  orgaoa  of  v^t- 
ablai.  It  Bppean  to  ooDetantljr  aeoompan;  tbs 
ebloiapbjlle.  He  dlMOvered  it  to  ailit  in  tha 
leavei  of  niinach  (Annonii  glabra  and  olemcia),  of 
moIberiT  (Jfonu  aOia),  of  paich  {I'triita  rtilgarU), 
of  ^camora  [Acer  pieudBplalaytut),  ol  iij  {fltdera 
hilix).  In  oaiTot  coot  {Vaueut  carota).  and  m  laiss 
I  p'po).  ^ 

IheaBleaTSiiidoubtlauDi . 

it  I*  eonddeied  that  thore  Biuiit  be  wrtain  ehamioal 

ralatii^u  between  tha  two  mbitancea,  of  which  the 

dtUib  »n  not  known. 


■Dbjaot  TonM  abofw  job  that  tdbt  jdca  ii  n 
aimDd.j-Tiu.  [Sea  Hiale  No.  4.  t.  : 
nuMt  Ukelr.  The  matal  ii  prettetad  If  « 
S.  Buaoia  1  ring  of  tha  bark,  ela«<nc  it  ■ 
tha  wood.  I  iTiiiii.  niniiieii  III  "  rlia' 
A  Pnria'a  Liiooaaa.  (Tbe  matbodtoli 
ha*e  bSfs  doolbad.  aa  jtm  appiai  ta  laaa 
bojins  Uu  Auuio  maratr  madnd  wtt.  aai 

Whr  not  m^  It  oat  roiOBaU  ?}— Oca.  ( 
hanfoand  tha  ndpe  itma  had  liobadi 
seo.  Take  dutiina  Sat.,  aaaUe  add  Vm. 
and  mix.  When  &»  deitrine  ia  dlaalK 
aloDhol.)— B.  J.  ITrythepubUduntJiTM 
nuh  aaBalltandOo.iCo^uU.)— A.HHK 
Dot  TOD  aetlta  tha  qaaatkin  jooiieU  bf  Bfli 
It  nil  kaap  t  Sualy  It  dapanda  to  a  Iain 
tha  inatha.)-H.  B.  B.  (ToawUllidi 
about  It  In  baAar--- 


batoDirt 
•  laAott. 

.    (Vg  d> 


Baa  tha  indiBaa.HA  Bi 


eompand  iri __ 

natUtoba  aMa.)— Haaai  Turn.  (I 
the  "^f^^"*!  profaaaor  ***"*t*?f  ?  Tlu  tft" 
doobC,  be  fonod  fa  tbe  TrantaaiBm  if  ' 
Bode^.)— L.  Lai.  (Tha  plan  bai  ill  ad  ' 
haa  iticadr  baEntiied  wiih  paiUal  lata 
when  large  tuTnaoea  aia  oooteatanL)—  ' 
lWakaownotUD«otthcm,aul«aaBD>4 
randan  tohaTauothln^toaowtth  "bv-*  : 
of  any  kind  till  Umt  Inm  monaboatllit 
thtaa  eie,  peifaapa,  gnnina  affaln,  i4  * 
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THB  BOABINO  BIBD :  A  KBCHANICAL 

PBOBLEV. 

THE  problem  of  the  Boarinff  bird  ia  one 
that  has  exercised  some  of  the  'cnteflt 
intelleoti,   and  our  own  columns   contain 
many  oontributions  on  the  subject.  Perhaps 
it  ia  for  that  reason  that  Mr.  I.  Lancaster, 
of  Chicago,  has  sent  us  his  tractate,  in  which 
lie  attempts  to  solve  the  problem,  *<  How 
does  a  soaring  bird  manage  to  sustain  itself 
in  the  air  on  motionless  winffs  ?  "    It  must 
be  oomfessed  that  he  has  made  a  very  good 
ahot.    He  starts  with  the  assumption — per- 
haps we  should  say  proposition — that  a  body 
oan  do  work  by  failing  witiiout  losing  its 
energy  of  position,  and  to  reconcile  that 
"seeming impossibility"  with  the  laws  of 
meohanios,  he  has  written  his  tractate,  in 
which,  however,  he  offers  no  **  experimental 
proof,"  as  that  would  carry  the  question 
TOither  than  he  is  at  present  prepared  to 
ffo.    He  contends,  neverthdess,  that  if  the 
Newtonian  laws  of  motion  are  to  be  de- 
pended on,    and  there  is  no   ^w  in  the 
mathematical    treatment   of   the   abstract 
f oroes,  aa  uaed  by  writera  on  mechanical 
science,  then   the    possibility  of  a  device 
enabling  gravity  to  become  a  continuous 
motive  power  is  established.    The  soaring 
or  hovenng  bird  is  an  example  of  an  imper- 
fect character;  but  a  righuy   constructed 
jiilane  surface  is  a  perfect  examine,  because 
SQoh  a  surface  can  be  so  placed  at  an  indine 
to  the  direction  in  which  it  meets  the  air 
that  its  gravitating  force  will  do  moro  work 
on  the  atmosphero  than  the  rear-push  <*An 
do.    The  total  work  done  by  both  forces 
flows  to  the  rear  in  the  disturbed  air,  and 
there  falls  to  the\enaion  of  the  aurrounding 
atmosphere;    but   a   part    of   thia   other- 
vise   wasted  force   ia  utilised,    and  takes 
^  the  place    of    the    rear-push,    when  the 
gnvxtating  force  will    be    the  only  one 
aotoating  the  plane.    The  question   then 
arises,    Can   a  surface  be   constructed  in 
which  gravity  will  do  more  work  on  the  air 
than  is  done  by  the  rear-push  ?     If  that 
qiiestion  is  answered  in  the  affirmative,  it 
iluikes  artificial  control  of  tiie  atmospheric 
spaoes  possible ;  in  other  words,  it  solves 
the  problem  of  fliffht.     Innumerable  ob- 
servers have  testified  to  the  fact  that  birds 
soar;  that  is,  they  rise  and  fall  in  the  air 
without  perceptible  motion  of  the  wings, 
and  that  ia  a  mechanical  problem  which 
awaits  solution*    How  ia  it  done  P    Flight 
by  motion  of  the  winga  can  be  imderstood ; 
hut  how  do  birds  aupport  themaelvea  in  the 
air,  with  their  winga  outstretched  it  is  true, 
hat  so  far  as  we  can  see  perfectly  motioxdess. 
The  caixion-eating  vultures  are  a  good  ex- 
9mti».    They  float  for  hours  in  the  wind 
with  extended  wings,  and  without  more  than 
a  suspected  alteration  of  the  inclination  of  the 
wings  as  regards  the  direction  of  the  wind, 
they  rise  or  fall  bteadily,  and  float  with 
apparent  ease,  now  at  one  height,  now  at 
snother.    We  say  a  *'  suspected  alteration," 
hecansefrom  what  we  know  of  the  mechanism 
of  bird-soaring  it  is  reasonable  to  suppose 
that  there  must  be  some  alteration  m  the 
faolination  of  the  wing  surface ;  but  so  far 
M  OMP  be  observed,  the  wings  aro  perfectly 
ouiesoentk    Mr.  Lomcastes'  men  the  f ollow- 
mg  ekplanation :— The  bixd  weighs  81b., 
flKfifoaths  wind  is  tmnOUng  at  the  rate 
oTIO  mUst  Si  -        as  ftOft  in  a 

I ;  hv  "-ntltm 


per  second ;  but  it  does  not,  and  we  have 
240  foot-pounds  as  the  motive  power.  That 
raises  the  bird  of  81b.  10ft.  per  second 
against  gravity,  which  absorbs  80  foot- 
pounds, and  we  have  160  foot-pounds  left 
to  hold  the  bird  against  the  wind  and 
to  compensate  for  losses,  which  are 
the  equivalent  of  friction  in  a  ma- 
chine. Mr.  Lancaster  supports  this  con- 
clusion by  arguments  that  certainly 
help  to  estabUah  hia  poaition,  which  ahow 
that  after  making  due  allowance  for  fric- 
tion and  waate  in  lateral  motion,  there  ia 
atill  ample  enerey  in  the  rear.  He  haa 
conaulted  the  tablea  of  Smeaton  and  Hut- 
ton,  ahowing  the  action  of  air  on  inclined 
planea,  and  refera  particularly  to  the  experi- 
menta  made  by  the  Aeronautical  Society  of 
Qreat  Britain.  In  the  latter,  the  reaulta  of 
which  are  conflrmed  by  hia  experimenta,  it 
waa  found  that  whero  the  angle  waa  very 
oblique,  the  ratio  of  the  perpendicular  to 
the  direct  force  increaaes  faater  than  the 
angle  diminiahea,  which  aervea  to  ahow  that 
thero  ia  aome  unexplained  action  of  the 
wind,  or  of  atmoapherio  air,  which  acta  on 
planea  with  greater  force  at  right  anslea  to 
the  direct  than  could  be  aaaumed  to  be  the 
caae  with  an  abatract  force  eatimated  from 
a  diagram  in  which  the  reaolution  of  forcea 
ia  plotted  down. 

Drawing  two  linea  at  right  an^lea, 
the  horizontal  one  ropreaenting  the  direc- 
tion of  the  wind,  the  vertical  the  poaition  of 
the  plane,  we  have  a  quadrant  in  which  the 
plane  can  be  placed  at  varioua  anglea  be- 
tween 0^  ana  90^,  and  aa  the  angle  de- 
creaaed,  or  the  inclination  of  the  plane 
varied,  a  leaa.  and  leaa  body  of  air  would 
atrike  the  aurf ace ;  but  aa  the  weight  to  be 
aupported  remaina  the  aame,  the  velocity  of 
the  wind  woidd  have  to  be  incr«iaed  juat  aa 
the  quantity  diminiahed.  Hence,  the  rear 
aupport  womd  remain  predaely  the  aame  in 
each  caae — ^viz.,  just  enough  to  hold  the 
plane  against  a  wind  strong  enough  to 
support,  say  101b.  If  the  air  is  supposed  to 
be  calm,  and  the  plane  is  moved  upon  it, 
the  same  result  comes  out  theoretically. 
Where  the  angle  is  45*,  or  an  inclination 
which  would  resolve  the  abstract  force  into 
1  direct  to  1  of  perpendicular,  the  move- 
ment would  be  slow,  out  the  push  consider- 
able. With  an  inclination  of  1  to  6,  the 
push  would  be  only  one-flfth  as  great,  but 
five  times  faster,  and  the  rule  holds  good 
with  any  angle ;  but  the  question  here  is, 
does  the  element  of  elasticity  give  to  a  fiow  of 
air  powers  diffiarent  to  those  found  in  the  case 
of  a  flow  of  water?  Mr.  Lancaster  has 
satisfied  himself  that  the  mathematics  of  the 
matter  go  to  destruction  in  the  solvent  of 
common  sense,  and  in  his  attempt  to  raodnoe 
harmony  arrives  at  the  conclusion  mat  the 
usual  methods  of  determining  momentum 
must  be  modified  to  meet  the  peculiarities  of 
the  case.  He  finds  in  the  statements  of 
Clerk-Maxwell  a  key  to  the  mystery,  for 
that  writer  in  "  Matter  and  Motion  "  says : 
*'  It  is  true  that  when  we  say  that  a  body  is 
at  rest  we  use  a  form  of  words  which  appears 
to  assert  something  about  that  body  con- 
sidered in  itself,  and  we  might  imagine  that 
the  velocity  of  another  body,  if  reckoned 
with  respect  to  a  body  at  resl^  would  be  its 
true  and  only  absolute  velocity.  But  the 
phrase  'at  rest'  means  in  ordinary  lan- 
guage *  having  no  velocity  with  respect  to 
that  on  which  the  body  stands,'  as,  for 
instance,  the  surface  of  the  earth  or  the  deck 
of  a  ship.  It  cannot  be  made  to  mean  more 
than  this.  It  is,  therefore,  unscientific  to 
distinguish  between  rest  and  motion  as 
between  two  diflSuent  states  of  a  body  in 
itsell^  sinoe  it  is  impossible  to  speak  of  a 
body  being  at  lest  or  hi  motion  except  with 
lefsience  samnsssd  or  implied  to  some 
o4hK  hodr  '^  Mr.  IJanioaster  also  quotes 
•OB  the  "nartialeAero-dynamics, 

vshipndiai"  and  sug- 

pie : 


Suppose  a  fiat  body  weighing  101b.  to  be 
placed  high  in  the  air  in  a  horizontal 
position,  the  atmosphere  being  still  and 
homogeneous  throughout,  and  the  body 
allowed  to  fall.  At  first  it  will  be  variable 
in  its  motion,  until  a  velocity  is  reached  at 
which  its  descent  will  be  uniform,  the  change 
being  caused  by  the  disturbances  produced 
in  me  air  by  the  falling  body  exactly 
balancing  the  momentum  of  the  body  at  tiie 
velocity  at  which  its  jnotion  became 
uniform.  Suppose,  for  instance,  that 
velocity  to  be  10ft.  per  second,  then 
the  tensions  set  up  in  the  atmo- 
sphere will  be  equal  to  101b.  moving 
ten  feet  in  one  second,  and  they  will  consti- 
tute the  reactive  forces  against  the  active 
forces  of  the  falling  body,  and  we  have  a 
case  of  a  falling  body  doing  work.  On  the 
other  hand,  if  the  body,  uniformly  moving, 
be  arrested  and  held  in  place,  and  the  air  be 
supposed  to  move  vertically  upwards  with 
a  velocity  of  ten  feet  per  second  against  it, 
the  body  would,  if  released,  be  at  re^ 
relatively  to  the  earth,  and  would  be  aup- 
ported on  the  moving  air.  Mr.  Luicaater 
holda  that  the  two  caaea  aro  identical :  the 
forcea  aro  the  aame,  the  proceaaea  and  the 
effecta  aro  the  same,  the  factors  aro  alike,  and 
the  sum  total  is  the  same.  So  if  a  properly- 
constructed  device  meets  the  air  ina  horizontal 
instead  of  a  vertical  diroction,  with  ^le 
same  effect  of  reaction  against  graMlty,  the 
latter   will   become   a   continuous  motive 

Sower  operating  the  device  indefinitely  and 
oing  work  on  the  atmosphero  suf&dent  to 
balance   the    sravitatinff  force.    It  would 
seem  that  we  have  in  tnese  oonaiderations 
an  explanation  of  the  soaring  or  hovering 
bird,  which,  as  has  been  pointed  out  before, 
may  be  assumed  to  be  continually  sliding 
down  an  upward  current  of  air,  theairitseS 
carrying  it  upwards  as  fast  as  it  slides  down, 
and   thus    producing  a  condition  of  abao- 
lute  reat,  ao  f  ar  aa  the  obaerver  on  the  earth 
ia  concerned.    Darwin  waa  one  of  the  first 
to  draw  attention  to  the  fact  that  birds  can 
and  do  remain  perfectly  motionleaa,  ao  far  as 
the   eye   can   detect,  and   Mr.    Lancaster 
coiTotioratea   him.     He  obaerved   off  the 
aouth-weat  coaat  of  Florida  a  number  of 
pelicana  which  roae  into  the  air,  and  facing 
the  wind  fioated  for  aeveral  houra  in  his 
vicinity,  paaaing  manv  timea  over  hia  head  as 
th^  oadUated  up  and  down  the  beach,  on 
which   he   had   erected   hia  apparatua  for 
determining  any  deflection  from  the  hori- 
zontal in  the  flow  of  the  air.    That  conaiated 
of  a  radial  arm  balanced  at  the  joint,  uid 
feathered  with  flve  aquaro  feet  of  aurfaoe 
horizontally,  ita  outer  end  moving  through 
a  circle  of  twelve  feet  radiua.    An  ounce 
weight  would  throw  thia  arm  through  30^  of 
aro  either  up  or  down;  but  the  indicator 
remained  level  during  the  whole  time  the 
performancea  of  the  birda  were  watched, 
and  Mr.  lAucaater  aays  he  has  never  de- 
tected any  deflection  from  the  horizontal 
in  a  coast  wind  twenty  feet  from  the  ground, 
or  above  tree  tops.    The  entire  movement 
of  air  is  on  level  lines,  and  all  hypotheses 
of  upward  flowing  currents  of  air  to  sustain 
the  bird  may  be  abandoned,  as  they  do  not 
exist,  while  a  dead  calm  is  the  very  best 
state  of  the  atmosphere  for  a  soaring  bird. 
The  conclusion  is,  then,  that  the  direction  of 
the  wind  is  changed  by  the  inclination  of 
the  wings,  and  that  the  mere  weight  of  the 
bird  tending  to  fall  through  stm  air  pro- 
duces by  the  angle  of  the  wings  sufficient 
elevatine  or  sustaining  force  to  enable  the 
bird  to  float  without  movement  of  its  wings. 
Soaring   pelicans   are    rather  exceptioiud, 
and  one  Mr.  Lancaster  shot  was  found  to 
weigh  twenty-five  pounds  (twelve  pounds 
being   foreign   matter,  mainly  fish  in  its 
gullet),  to  measure  9ft.  from  tip  to  tip  of 
the  wings,  which  presented  about  as  many 
square  feet  of  surface  to  the  air.    There  is 
no  publisher's  address  to  the  tractate  we 
have  thus  noticed;  b^t»  «j^  ^}&s^  ts^s^^«&\sv- 
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terests  many,  we  may  say  that  Mr.  Lan- 
caster's address  is  3135,  Wabash- avenue, 
Chicago,  U.S.A.,  and  that  the  work  contains 
several  diagrams  which  help  to  elucidate 
the  subject. 


THE  INTERNATIOVAL  IHVEHTIONS 
SXHIBITIOV.-XV. 

P«X»er,  PrlntiAffi  Bookbinding,  Stationery, 

ALTIIOUaH  the  group  which  bears  this  title 
(2<>)  is,  from  tlie  public  point  of  view,  one 
of  the  most  attractive,  it  must  be  confessed  that 
it  is  rather  **  mixed,"  while  no  one  of  the  trades 
can  be  said  to  be  adequately  represented.  So  far 
as  paper  is  concerned,  beyond  samples  of  wood 
pulp  and  a  rag  engine  or  two,  the  manufacture 
of  that  invaluable  article  is  not  illustrated  at  all. 
The  most  interesting  exhibits  in  connection  with 
it  are  the  samples  showing  the  stages  through 
which  wood  passes  in  becoming  a  pulp  suitable 
for  the  papermaker..  It  is  about  2S  years  ago 
since  Voelter  succeeded  in  perfecting  a  process  of 
disintegrating  wood,  by  grinding  it  in  the  green 
state  with  abundance  of  water ;  but  recently 
great  improToments  have  been  introduced,  and 
now  wood  pulp  enters  largely  into  the  manufac- 
ture of  the  cheaper  and  coarser  kinds  of  paper. 
Mechanical  means  have  been  supplemented  or 
superseded  by  chemical  methods,  and  by  re- 
moving the  lignine  which  binds  the  individual 
cells  together  the  cellulose  is  obtained  in  an 
isolated  form,  and  is  nearly  as  good  as  the  pro- 
duct obtained  from  esparto  fibre,  while  it  lends 
itself  readily  to  the  bleaching  processes.  The 
cellulose  thus  obtained  is  perhaps  less  suitable 
for  papermaklng  than  for  other  purposes,  as  it 
becomes  more  brittle  and  less  tough ;  but  the 
exhibits  of  samples  of  the  cellulose  and  of  paper 

-  male  from  it,  with  the  addition  of  more  or  less 
rag  pulp  or  other  binding  material,  show  con- 
clusively to  what  a  high  degree  of  perfection  the 
manufacture  has  attained  in  a  quarter  of  a  oen- 

■  tury.  So  far  as  printing  is  concerned,  it  is  prin- 
cipally  in  connection  with  the  machines  for 
working  oil  imprebsions  from  the  type  formes 
that  the  group  can  be  said  to  be  an  exhibit  of 
printing  processes,  and  even  in  that  case  it  is 
only  certain  special  machines  that  are  to  be 
seen.  It  would  have  been  highly  interesting,  for 
iubtanoe,  to  huve  hud  the  machine  at  work  which, 
according  to  the  preface  written  by  Dr.  Hugo 
Miiller.  F.U.S.,  wus  made  in  1859,  for  the 
SUndiird,  and  was  capable  of  producing  20,000 
copies  per  hour !  It  would  also  have  been  more 
interesting  to  have  had  at  least  one  of  those  typo- 
sotting  machines  which  have  been  '*  simpliiied 
and  perfected,"  for  so  far  as  we  have  been  able  to 
discover  only  one  of  them  has  been  placed  in  the 
East  Gallery  for  public  inspection  and  criticism. 
Entering  this  gaUcry  by  the  south  door  we  find 
an  interesting  and  attractive  exhibit  by  the  pro- 
prietors of  the  (iiaphic.  Around  the  walls  are  a 
number  of  pictures ;  but  surrounding  the  machine, 
which  is  exhibited  at  work  printing  coloured 
plates  for  their  paper,  is  a  table  on  wh\ch  are  dis- 
played the  various  processes  of  producing  illus- 
trations. The  iifect  produced  by  ten  workings  of 
different  colours  is  shown  by  means  of  a  proof 
from  each  plate  side  by  side  with  one  exhibiting 
the  state  of  the  picture  after  each  impression. 
Mr.  E.  Badoureau  contributes  cases  of  wood- 
engraving  tools,  a  log  of  boxwood,  pieces 
of  the  same  cut  up,  and  various  sized 
woodblocks  for  the  Graph'w^^  showing  the 
manner  of  piecing  together  (in  two  stvles) 
to  make  up  the  largo  blocks  required  by 
our  contemporary.  Then  there  is  a  photogpraph 
on  wood,  an  artist's  drawing  on  wood,  and  a 
finished  block,  while  alongside  is  a  mould  in 
wax,  an  electrotype  shell,  and  a  mounted  electro- 
type. Altogether  the  Graphic  exhibit  is  one  of 
the  most  interesting  in  the  whole  group  so  far 
as  the  public  are  concerned.  Mr.  W.  J.  Ingram 
{The  Illustratfil  London  Xewx)  is  entered  in 
the  second  edition  of  the  catalogue  as  exhibiting 
a  four-colour  rotary  machine  ;  but  the  exhibit  is 
really  a  two-feeder  Brenmer  machine  at  work 
printing  portions  of  the  forthcoming  issues  of 
Uie  paper.  It  is  probably  as  good  a  machine  of 
the  type  for  printing  "  cuts  "  as  can  be  found, 
for  the  cylinder  reverses  its  action  with  the  move- 
ments of  the  table,  and  the  arrangements  for 
obtaimng'impreBaioBand  for  distributing  the  ink 
are  practically  perfect.    Mr.  F.  E.  Daldy,  City- 

raad,  E,  C,  aho  wa  Smyth  'a  thread  sewing  machine, 


and  the  same  inventor's  machine  for  sawing  the 
grooves  in  the  backs  of  books  into  which  the 
tapes  or  cords  enter.    The  sewing  machine  is  said 
to  bo  capable  of  working  at  the  rate  of  18,000 
sheets  per  day.  Bookbinders  and  others  interested 
should  compare  this  machine  with  those  shown 
by  A.  Brenmer,  of  Moor-lane,  E.C.,  at  whose 
stand  a  wire  staple  machine  is  exhibited,  though 
not  at  work.    In  these  machines  short  bits  of 
wire  are  driven  through  the  backs  of  the  sheets, 
and  the  ends  are  bent  over.     The  method  has 
been  adopted  by^  some   publishers  for  binding 
their  books,  and  it  has  the  merit  that  there  is  no 
likelihood  of  the  wire  staple  condng  out.    At 
Stand  197G  Messrs.  Virtue  and  Co.  exhibit  the 
process  of  printing  from  copper  plates,  in  the 
shape  of  etchings  for  the  Art  Journal.    In  this 
case  the  copper-plate  is  faced  with  iron  by  the 
aciertype  process,  to  give  greater  durability,  for 
in  this  method  of  printing  great  pressure  is  re- 
quired.   The  en^[raved  portions  of  the  plate  are 
smeared  over  with  a  tnick  ink,  which  is  well 
worked  into  the  etched  lines,  and  every  portion 
of  it  except  that  retained  by  the  lines  is  carefully 
removed    by    sundry    manipulations,  the    final 
operation   leaving    the    plate    with    a   highly- 
polished,  almost  chemically  clean,  surface.    The 
plate  ^ith  a  sheet  of  paper  over  it  is  then  drawn 
through  the  press,  whicn  consists  of  a  couple  of 
cylinders,  and  the  paper  being  thus  forced  into 
contact  with  the  ink,  pulls  the  latter  out  of  the 
lines  in  which  it  has  been  buried.    The  process 
is  necessarily  a  slow  one,  about  80  prints  being  a 
p;ood  day*s  work.    Henderson,  Bait,  and  Spald- 
mg,    of    Marylebone-lane,  have  an  interesting 
historical  exhibit  in  the  shape  of  the  methods 
adopted    for    printing    music,    including   the 
punches,  matrices,  and  rules  used  in  the  SScheur- 
man  process,  and  the  blocks  and  rules  of  the 
Cowper  process,  in  which  the  notes  were  printed 
from  raised  types  on  ruled  paper.    They  iJso 
show  the  modem  method,  in  wnich  the  music  is 
punched  into  a  pewter  plate,  and  an  impression 
IS  taken  and  transferred  to  stone,  the  printing 
being  accomplished  by  the  ordinary  lithog^phic 
process.    It  is  impossible  in  the  space  at  our  dis- 
posal to  notice  the  various  printing  machines, 
both  letterpress  and  lithographic,  and  it  would 
be  useless  to  attempt  to  point  out  their  ohief 
features  and  differences  without  illustrations; 
but  printers  will  certainly  be  interested  in  the 
self-aelivering,  self-registering,  gripper    platen 
machine  of  '^\r,  A.  Godfrey,  North  Keddish,  No. 
1981.    In  this  machine  the  platen  and  the  forme 
or  type  surface  are  both  perpendicular  to  the 
base    of    the    machine   throughout    tho    move- 
ment, the  platen  sHding  backwards  and  forwards 
m  horizontal  guides.    The  ink-table  is    semi- 
circular, with  a  run  of  32in.,  and  a  rooking 
**  doctor  "  delivers  the  ink  at  the  fore  edge  just 
as  the  distributing  and  inking  rollers  come  up 
from  the  face  of  the  forme,   whence  they  run 
over  the  table,  underneath,  and  pass  between  the 
forme  and  the  platen  as  soon  as  the  latter  has 
receded  far  enough.    No  skill  is  needed  in  feed- 
ing, as^e  sheets  are  laid  on  a  fixed  sloping  board, 
are  adjusted  by  automatio  lays,  ana  seized  by 
grippers  which  take  them  underneath  and  bring 
them  up  in  front  of  the  advancing  platen,  the 
gripper  frame  revolving  around  the  frame  carry- 
ing the  platen  by  a  quarter  rotation  at  each  im- 
pression.   The  printed  sheet  is  taken  from  the 
y rippers  by  one  of  the  now  well-known  self- 
delivering  arrangements.    The  speed  is  2,600  per 
hour,  or  about  three  times  that  of  the  ordinary 
platen    machine.     Slurring  is  impossible,   and 
the  type  is  not  injured  even  when  only  a  few 
letters  are  required  to  be  printed  in  the  comer  of 
a  sheet.     Messrs.  Greenwood  and  Batley,  Leeds, 
exhibit  their    patent    continuous   web    platen 
machine,  in  which  the  paper  passes  from  the  roll, 
up  between  the  platen  and  the  forme,  where  it 
is  momentarily  stopped  for  the  impression  to  be 
made.   These  machines  will  commend  themselves 
to  jobbing  printers,  and  are  not  without  interest 
to  the  mechanic.  Mr.  W.  G.  Uome,  of  Alderman- 
bury  Postern,  shows  a  patent  duplex  folding 
machine  at  work  on  a  sixteen  page  paper.    The 
sheet  is  laid  on  the  table  and  is  drawn  by  grippers 
under  the  falling  knife  blade,  which  takes  it 
through  the  slit  m  the  table,  when  it  is  again 
folded  b^  another  blade  at  ri^ht  angles  to  the 
first,  which  carries  the  sheet  to  the  final  folder, 
when  it  is  passed  out  to  a  shoot  which  tips  it  over 
to  the  heap.    At  the  adjoining  stand,  Mr.  J.  J. 
Ayling,  ox  Grane-court,  exhibits  the  process  of 
zincography  from  the  photogiaphio  negative  to 
.  the  finished  block.    The  drawing  is  transferred 
\by  photogcapldfi  oi  o\ihst  mfiSA&V^tihA  zino  ^te, 


the  lines  beiag  in  a  bituminous  ink,  which  is  not 
attacked  by  the  acid.    The  plate  is  Uien  immersci 
in  an  acid  bath,  and  as  soon  as  a  portion  of  tho 
unprotected  surface  is  eaten  away  it  is  again 
*' inked  up*'    or    treated    with    a    composition 
which  prevents  the  acid  from  eating  underneath 
the  lines  of  the  drawing.     Plates  are  shown  in 
ten    different    stages,     exhibiting    the    effects 
of    the    acid    at    each    step.      Waterlow  and 
Sons,  at  stand   2026    also  exhibit    blocks  for 
printing      purposes      produced      by      variov 
processes,    and    have    several   "Woodbury-tyye 
printing  preesee  at  work.     They  also  show  in 
action  a  railway  ticket  printing  machine,  which 
numbers  the  tickets  consecutively  at  one  ot  both 
ends,  and  turns  them  out  at  the  rate  of  10,003 
an  hour.    A  madiine  for  counting  the  tickets  ii 
at  work  as  well,  and  forms  the  complement  to  ths 
printing   machine.     Gonnected    with  printing, 
and  especially  important  to  those  requiruu^  rapid 
production,  are  ink  rollers,  for  the  speed  of  the 
modem  machines  is  practically  limited  by  tha 
capability  of  the  rollers  to  withstand  the  work 
they  are   called  upon   to    do.      The    DimUs 
Printers'  Roller  Go.,    of   Shoe-lane,    exhibit  s 
collection  of  iheir  ^:hibi's,  and  a  roller  whid 
has  been  at  work  for  six  months.    The  composi- 
tion, though  nearly  as  soft  as  the  ordinary  glafr 
and-treade  mixture,  is  very  tough,  as  is  that  aim 
shown  by  the  Messrs.  Harrild,  of  Farringdcn- 
street,  E.G.,  who  have  a  fine  exhibit  of  Brenmer 
machines — fine-art,    letterpress,     and   chromo- 
litho.    Messrs.  l^cfaardson,  Koolman,  and  Iwer, 
of  St.  Bride-street,  E.G.,  show  what  can  be  dona 
with  the  electrotyping  process   nowadays,  for 
they  exhibit  their  fine-art  moulding  compositiao. 
an  electro  of  a  well-known  picture  issued  hy  tha 
Graphic,  which  contains   1,000   square  inchsi 
without    a    join,    curved    electros   for  roUiy 
machines,  and .  Lanham's   patent  lace-printiiig 
electros,  m  which  the  mould  being  taken  from 
the  article,    the   printed    representation   mut 
be  exact.    This  method  is  also  applied  to  leather 
and  other  articles  in  the  production  of  rollen 
to  impart  the  "grain"  to  artificial  mannfic* 
tures.     Mr.  Alexander  Fraser  (Neill  and  (X 
Edinburgh)   exhibits   his  type  composing  and 
distributmg  machine,  and,  singularly  enough, 
books  printed  by  its  aid,  as  if  the  type  had  i 
different     appearance   -when     **8et     up'*    hy 
machine.    The  apparatus  resembles  to  a  oeitaiB 
extent  Eastenbein^s,  m  which  the  types  didi 
down  grooves  all  leading  to  a  common  point  of 
emergence ;  but  in  the  Fraser  machine  the  tyfei 
are  arranged  in  grooves  at  the   top,  and  are 
pushed  forward  by  metal   fingers  actuated  hj 
cords  attached  to  the  selecting  apparatus.    Tte 
keyboard    consists    of  a   number    of   plangen 
marked  on  the  top  with  the  letter  or  sign  cazned 
by  the  type  controUod  by  the  plunger,  and  tha 
method  of  operating  is  to  strike  a  rather  smnt 
blow  with  the  middle  finger  of  the  rieht  handai 
the  plungers,  whileanother  plunger  isdeprssMdVy 
the  left  hand.  The  distributing  machine  has  alio  a 
keyboard  with  plungers,  and  a  plate  oontainiig 
a  number  of  grooves  down  which    the  typei 
dlide ;  but  as  it  is  necessary  for  the  opentor  ts 
read    the   type   and  then   touch  the  reqniRd 
plungers,  it  is  doubtful  whether  there  is  mndi 
economy  even  in  operating  the  machine.    As  ii 
well  known,  however,  there  are  several  zeasooi 
why  type-composing  machines  have  never  made 
much  progress,  the  most  important  of  whidi  aie 
that  wnen  the  cost  of  the  machine  is  taken  into 
consideration  and  Uie  expense  of  the  rspsirii 
together  with  the  wear  and  tear  of  type  sliding 
in  brass  grooves,  the  *'  economy  "  gradually  ba* 
comes  smaller  by  large  degrees.     Then,  ss  a 
climax,  for  newspaper  work,  at  all  eventa,  ths 
operator  must  be  fairly  intelligent,  capaUsdL^ 
reading  manuscript,  and  of  equable  temper,  io>^^ 
at  times  the  machines  are  very  trying.    It  v^^T^ 
be  that  Mr.  Fraser^s  invention  avoids  a&ti^^ 
well-known  disadvantages  ;  but,   from  whtij^ 
have  seen  of  its  performances,  we  an  nolVi^   ' 
dined  to  think  that  at  last  madimf  wfllbs  — 
numerous  in  the  composuig-room  as 
type-composing  machinee  it  is  an 
type-oastmg  maohineSi  and  at  thit  fttf'^*       t, 
O.  Titchener  (2.033),  of  Wik^Bf/bim-^     ^^      f 
we  can  see  the  lateit  frnpaifmomlk  ^ 

and  the  mould  m  otmad  I*'  ^' 

which,  whsn  at  voriK^ 
of  tha  mfllti)Uf  ir*  -  '' 

matioavti 
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FMBhn  ib  podtlon  of  eqnflibilam  *Iowl7,  and  (top* 
than  wtthoat  goiag  beyond  it.  And  it  ii  raranibla, 
too— tbat  Ii  t«  Mj.  if  tM  maiiniTjbvMt  in  motion 
by  ittMin  of  u  sztBinnl  meohuiicAl  foron,  mi  Uia 
two  (tlipii  D  ftnd  B,  b>  united  bj  a  oiieuit,  tba 
UtK  ^Uhi  ti«mMd  b7  a  oontiaQoiu  dronlt  tbat 
wm  kit  M  long  M  tba  flow  of  the  m«rcDiT  dots. 

n  !■  ft  tnwtmJpoUi  macbbia,  tlkkt  might  pstbapi 
■HM  d^  be  ai^Iitd  altbac  aa  a  maobanioal 
■«— atoi  of  alMtrid^,  whlob  ehoulil  ^n  little 
WMtio-moBTe  fone,  bnt  eoniidaiabla  intanii^, 
attHWnntof  it*  IMde  Intetital  iMlitanM,  ocaia 
itaadard  of  oonitant  alealm-uotiTe  forae,  in 
■aMBing  of  a  eonitant  flow,  and  aaonitantnugnetio 
SaUthattka  miipoUi  matUno  woold  itwlf  pn» 
dsM.  nia  prinotple  of  tUi  appafatoi  baa  Wn 
apaBaJ  lig  Ita  Inwntca  to  nraal  otbar  appantni, 
■M,  la  paitieQiar,  to  an  aleotio-dniamomatai  and  a 
intlmlv,  wblah  flinuMl  at  the  Eihlbitioii  ol  Elee- 
fcdd^  at  the  Parii  Obaarralon  laat  Manb,  in  the 
Miiirttog  eoUeotlcB  of  maanina  pnamtad  far 
Btafoat.  In  the  electto-dTDauonuter,  a  bobbb 
tamtMd  by  |]w  oniient  lo  b«  neaimd  la  «ab- 
iUtaliJ  for  the  pannanant  magnet.  Under  endk 
liiimiiialaiiiiiie  the  munetis  fleld  ii  no  longer  oon- 
riant,  bnt  ii  proportional  to  the  inttDaltjr.  Tba 
naoll  ia  that  the  abangaaol  level  in  tba  meieur; 
an  pmpcttlonal  Id  tba  aqoaia  of  ttae  inteniitj. 

Ib  m  wattmeta  a  long,  Ten  Bne-wired,  and 
ii^taal  bobbin  la  aobrtitalad  for  the  ooaiee  win 
aBa,aMd  tiplaead  between  Iboie  two  pointa  of  the 
•Inalt  at  whicb  It  ii  deatoed  tomeanue  tbe  az- 
jwdMuiarf  electric  en«m,  while  the  meronry  ii, 
aa  Mial,  pUoad  in  tba  total  elionlt  bavemd  bj 
llniniMil  iif  111  I  mall  J  T  The  flne  win  bobbin, 
mam^M  In  derind  cboolt,  pcodneea  a  magnetia 
am  that  ii  at  vmj  Inatant  propoitlonJfo  tba 

"^ of  pot^tial,  E,  of  tba  two  polnti  where 

.    Tb»  ckangea  of  lerel  in  (be  menoiy 

J,  proi 

, „  ^atti  expended  in 

tta  part  ol  the  dnnlt  oonaidend . 
JMIafcoai  tba  origiDiU^  of  the  principle  of  M. 

riiiiaiiaaii'a    annaratu,   thr-    -" *    **■- 

^^bUfMtan  of  foraidil 

aa«  aiwiakly  proporttonal  .. 

^Naaand,  and  t£la  abligea  ui  to  nae  them  in  a  large 
mtmi  M  Man  in  wbloh  we  ooold  not  relj  npon 
I  hj  point*,  a  matliod  in  wbloh  w  mac; 
'-' to  daitroy  aocnraoj. 


nOVTS    IZPAXDISS    KACHINE 

XIAUB. 

fTTHB  aaaoaqMnjIng  fllaitrationi  repreaent  a  new 


Ihe  point  tbroogh  whioh  in  tlu  podtioD  aMnmad 
the  upward  thrnit  or  reuitanM  of  tba  water  ao(a. 
TUi  point,  of  conree,  may  or  maj  not  be  in  the 
eroM  HCtion  tikan  oontaininD  O,  bnt  it  may  be 
there,  and  it  will  aimplifj  tbe  dlanuaion  withont  in 
any.  way  effecting  tba  raanlta  to  aatomeaiu^a 
poiition  of  the  j aelit  aa  woold  bring  Gt  and  H  into 
the  nme  midihip  aeotion. 

Now,  it  it  apparent  that  when  the  yaoht  it 
careened  aa  ibown  In  the  BKSta,  ib  entire  weight 
atiU  acta  downward  throngh  Q,  while  the  raaiataiioe 
opposed  by  the  ditplaaed  water  acta  Tertloall;  op- 
waid  throngh  H. 


morea'ant  of  thii  Tertloal  line  to  the  right  or  left, 
the  two  foroee  no  looger  oppoaa  each  other  direcUj 
in  the  eame  atiaight  line,  bnt  tbalr  pointa  of  ttpfO- 
cation  baoooe  lepamted  while  their  direotiona 
leniain  parallel,  and  a  "eonpla"  nntlta.  Thl« 
new  vertioal  thnngh  H,  along  which  tbe  bnoyant 
effect  acta,  ii  called  "  a  Una  of  inpport,"  became  it 
ia  the  lioe  alopg  which  the  water  inpport*  tha 
w«ight  o(  the  Teanl  partly  mbmerged  in  it. 
A*  the  point,  H.  ia  the  point  at  which  lbs 
it  effort     '  ■'  ■         ■     ■' "^-'■- 


mnatbe  tba 


>niit  effort  of  the  water  acta,  it  moat  be 

&a  of  Totnme  ^or  bulk)  of  tha  diiplaced  wal__ 

and  tha  poaitian  of  tbii  point  depend*  cTldentlT 
npon  the  ahipe  and  oonfigoration  of  the  aaboiergM 
port ian  of  tha  Tcael,  and  It  Li  dear  that  a*  the 
Tuisl  whoae  eroi*  aeotion  ia  giT*n  in  tha  flgnn 
oareeni  more  and  mon  to  the  right,  It  anbnmgw 
man  and  mon  of  It*  hull  to  tba  right  of  tbe  Una  of  . 
reat  (or  plane  of  lymmetiT}.  Q  P,  and  tahai  mon 
and  more  of  ita  bnlh  ont  of  tha  water  to  tbe  laft  of 
thatline  (orplane}.  Itla,  therefon,  apparentthat 
tha  centre  of  Tolnma  of  tha  labmeiged  part,  or  tha 
point,  H,  mnit  traral  mon  and  rooia  to  tba  right 
aa  tha  Teaael  oareen*,  and  thnaineraaie  tha  dlrtanoa^ 
Q  A,  a«  tha  Teaael  continnea  to  torn  oTar.  Now 
the  point,  M,  in  which  the  line  of  anpport,  H  H, 
onti  tba  Ibe  of  twt,  F  Q,  la  called  (he  "  mata- 
oButiB  "  of  the  Teiaal.  Iti  podtian  In  tba  Teaael  ii 
important,  for  it  will  b«  *een  from  an  inapeotion  ot 
the  fignn  that  tbe  Teaael  cannot  eapaita,  bnt  wiU 
haTC  a  tendency  to  ntnm  to  the  nprigbt  podHoa 
BO  long  *■  tba  metaaentn  i*  abora  the  poin^  a,  the 


— N  of  itandard  oripaoial  liMi  ia  amential. 

XI  la  an  American  darloe,  and  ii  nude  by  Mr. 
Kvna,o<STraen*a,Ne«Toik.  The  ontten  an 
nada  c<  Oa  bert  toid  atcal,  and  annioal*  fitted  into 
— aqaallyapaoed  ndlal  aloli,  oat  throngh  the  end 
<<  tb  namn,  and  bed  oa  the  oonioal  head  of  a  ping 
•■•wMllntoae  bead  of  the  reamer.  Tbeyanhald 
fa  ntaUM  mom  flrmly  by  a  not  cm  the  projeotiog 
^iltheplng.  Whea  It  Ii  daaiied  to  expand  tha 
KMMr,  Ofi  nnt  la  hacked  off  and  the  ping  aonwad 
lB,ta(tnglbaeatterBontthadeaIr«damoDnt.  Tha 
fawl  Ii  IM  daaigned  aa  an  adjoatable  reamer  in  tbe 
■tl  Uul  Mnae  iri  the  word,  bataaaatandaidreamer 
with  a  DonMnntlon  for  wear.  Tha  body  ia  gronnd 
di^Uyonder  itandard  aize  to  inann  clearance,  and 
tka  anttna  mmt  be  axpandad  and  maintained  to 
tfeat  ^a,  doing  away  with  tha  objeotioii  to  an 
■dloiUila  reamer,  that  when  adjuated  above  or 
bau«  a  ilandard  u'aa,  in  tome  apadal  eaae.  It  it 
le  original  ot  atandard  aueby 


BIABILITT  AUS  SPEED  OF  7E8BZLB. 

{CondvJtJ/romp.  4B3.) 
A.  Pcoblam  In  Meohanlca. 
rpOaipUntba  aoticn  of  thaaa  fonea,  let  Fig.  1       . 
J._  imaMBtthaanMaieetianofajachtlnwUah    atiaatoii 
A, a, Ola  tha  ImaMMd  pettion  «l  tha  mldAlp  itiilbalti 
■Mtkn  whan  at  n*t  m  aa  •«■  haiL   lat  &■  aadtha« 
•aaha  almllvcl  aa  Mito  w-d  ^  ■ 
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Tbcae  two  foroea  pMdnca  a  tandancT  to  rotation  aa 
a  remit  of  tbalr  oomUned  and  rimaftaiwcm*  action, 
one  pulling  down  through  G,  the  other  nuablng  up 
at  H,  and  both  aoUng  om  the  rigid  form  d  tbe 
boat.  Tbe  effect  of  tbe  two,  aince  thay  are  equal 
in  intanaitT,  la  to  prodaoa  a  tendency  to  rotwon 
about  a  pomt  midway  between  them,  asdbTwhioh 
the  Teaael  eeak*  to  regain  a  poaiUon  of  eqnuibriDm 
on  an  eran  be),  and  manifeatly  requine  the  aotlon 

ot  careened  podtlon. 

From  a  rimpla  prindple  ot  meohanlca  wa  know 
»._.  .<.!_  fanj^iy   jg    t]|,  1,,^^  tg  ntnmtothe 

_j.i —  1. J  w  (ijiait  [i  known  aa 

.  the  ooupl^"  which  ia 

(qua!  to  tba  produot  obtainad  by  muHiplTlDg  either 
f oree  of  the  couple  by  Oe  perpendicular  omanee 
between  than. 

Condderlng  the  tumiI  ftae  In  tha  water,  it  can 
be  ahown  tbM  for  alight  <iange*  ot  poaltlon,  inch 
aa  arias  in  praotloe,  tha  Tomal  will  oanenby  tiuning 
about  ita  oenfao  of  graTl^,  O,  which  w&l  alwaye 
ratain  it*  poaltlon  wUh  njarenca  to  the  load-watai 
plana,  or  plana  ot  flotation,  unchanged. 

Thetendency  to  return  to  tbe  TOrtical  from  the 
careened  poaition  may  tberetora  be  pnt  In  a  loma- 
what  nmpler  form  tor  oui  uae,  for,  in  Tiaw  of  the 
principle  fltat  itated,  tha  moment  of  the  oonple 
beoomei  f  qnal  to  the  pTodoat  of  tbe  trace  acttng 
npwald  through  H,  which  ii  the  diiplaoement,  or, 
what  ii  the  tame  Uting,  tbe  entln  w«gbt  of  the 
Temel  (ao  many  tone  or  pound*)  multiplied  by  the 
horizontal  diatanoe  between  Q  and  H ;  or  in  other 
wordt,  the  tcndeney  to  ratom  i*  mBaaured  by  the 
force  acting  opward  throngh  H,  and  with  aleTCr 
aim  equal  to  the  hoiiiontal  diitanoe  tnm  O  to  H, 
Indicated  in  the  flgun  by  the  line,  Q  A.  Now  the 
force  acting  downward  thioDgb  Q  may  be  na- 
gleated. 

Tha  queation  of  *tability  oonaiita  In  detannioing 
the  Talne  ot  tbii  foros  acting  with  the  Tariona 
lengtba  of  "  IcTcr  arm  "  that  may  ailie,  and  aacer- 
taiuing  for  giTcn  lengtba  how  great  an  external 
careenmg  force  in  theloim  ot  wind  acting  abeam 
it  it  calcnlated  to  r«*i*t. 

Ihe  Una,  Q  F,  throng  tbe  oentn  ot  gravity  of 

'  and  wUcAUTcrtioal  whan  tbsTeieali* 

-laarenkaal,  b  vlled  »  a  line  ol  reat » ; 

Itiitbaltaaaku  wl^  Oa  wdgbt  ctthaveaMl 

Mtot  tha  dlnlao*d  water  act 

idheU  eaAo&a  InaqaiU' 

(wKW) 


tha  ditplaoed  water  (aot^ 
nm  urongo  a.j  u  DioQght  to  bear  upon  the  Una 
Q  P,  when  tba  eaieening  foroe  la  applied  (My  at 
F).  In  other  word*^  O  M  may  be  regarded  aa  tha 
leTer  arm  with  wblcb  tbe  buoyant  dioit  leeka  to 
right  tbe  Tamel,  aoUcg  through  11  at  ri^t  aoglM 
to  a  F,  and  with  the  iotanilty  U  m  ;  that  com- 
ponent ot  tha  "bnoyant  effint"  whiidi  acta  at 
right  anglei  to  Q  F  and  In  opposition  to  tha 
laieening  foroe  at  F,  indicated  by  Pj).  Itii, 
theteton,  endent  that  the  higher  M,  the  mata- 
cantn.  it  above  O,  the  greater  will  ha  the  leraz 
arm,  H  Q,  and  tha  greater  the  adTantage  with 
which  the  buoyant  effort  accka  to  tight  the  vaMcL 
It  li  tor  thi*  reaioD  that  tba  haigbt,  U,  of  tba 
matacentie  above  tba  load-water  plane  (or  plane  of 
flotation)  It  oonriderad  an  important  faowr  bi  yacht 

Let  n*  now  luppoaa  the  action  of  a 
tetnal  foroe  bionght  to  hear  at  aoE-  — 
tha  Une  ot  rest,  and  acting  in  tl 
'     ■      ■  ••  "uj^  landan 

—  right. 

Under  ita  action  the  boat  will  tnin  a)'OUt  tha 

Ct,  Q,  it*  oentn  of  gravity,  and  it  i*  nvldcnlL 
.  a  oonrideiatlDn  ot  the  figure,  that  thliaxtamat 
force,  whoae  intenaity  i*  indualed  hj  tha  length  ct 
tba  line  F^,  acts  irith  lU  entin  valoe  to  caraea 
the  boat  Mily  when  the  linaol  reat,  Q  F,  i* vartieal, 
for  a*  tba  Tai*el  careen*  under  the  aation  of  lUa 
force,  it*  effectlTe  component,  Fp,  parpandtonlMttt 
P  O,  beoomea  ooaatantly  smaller  &t  pri^ortlon  aa 
the Mteenlog  angle,  P  Q  B.Increa*ea;  andatiha 
same  time,  while  the  actoal  cananing  fooa  P^, 
tba  perpendicular  aomponent  of  P^'.lsbeeoi^s 
1«M  and  lets  aa  tha  voiael  careen*  tha  point  H  la 
going  tnrtbar  and  f utber  from  O ;  (he  ntatacantia 
M  foilher  and  further  up  the  line  of  reat  Pfilhna 
Inoreailsg  the  lever  arm  of  tha  bnorant  (Sort  and 
at  tha  tame  timo  inci«a(Ing  It*  elleotive  oomponenL 
If  n,  which  roiliUF;.  R  i*  thetofon  apparent 
that  an  anala  will  toon  be  teacbad  at  wUch  tha 
buoyant  <S<nrL  acting  upward  throngh  H  and 
tranonitted  to  U  (and  there,  we  will  say,  acting  at 
ri^t  angle*  to  F  Q  in  the  direction  H  m),  wiU 
bold  tba  oaiaem'ng  foroe  acting  throngh  F  in  tha 
direction  P  p  in  (qnilibrium,    and  tbe  boat  wQl 


third  01  exF 

(boriiontal),    and   whoae  tendency  it  exerted  to 
-  iKoattotberir'- 


opwaidtk 

fe?gth)t" 


ol  lengtn  snau  repreeeui  a  giveB 
of  foroe,  say  five  ton*  to  the  jin. 
nt  scale),  make  M  O  equal  to  tha 
iTougb  H  so  many  tons  (tbe  dli- 

_ia   veieel   expressed   in  units  of 

igth).  Beiolva  H  0  into  iti  components  faj 
meant  of  the  panllelogram  ot  foroea  acting  in  the 
direction  Q  F  and  at  right  angle*  to  that  Una. 
M  m  wiU  ha  thi*  component ;  to  many  tout  or 
pounda  acting  in  tba  direction  M  m  through  the 

eiut  M  with  tbe  lever  arm  H  Q,  and  urging  tha 
tt  to  tbe  left  abont  the  point  Q. 
TbatoroePii'  acting  at  F  it  tha  foroe  ot  tbe 
wind  CD  the  eotin  tail  aiea,  to  many  poundt  per 
tqoare  foot  (depending  on  the  velodty  of  the  wind) 
for  BO  many  tquan  feet.  Thit  entire  foroe  It  laid 
off  CD  F  p'  with  the  tame  toala  ot  equal  paiti  indl- 
eattDgtomncbfoToato  tha  unit  otlmi^.  % '4  > 
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Rotlsg  Klong  a  I'  ud  at  light  ugln  to  it.  F  p  la 
the  REOAisiDg  f ifcctiva  oomponeut  of  P  1/  that  uti 
■t  P  to  turn  ths  boat  ibont  Q  to  tbe  right,  b  oppo- 
■■  --  -     ■  Jt.  Tim 


In  A  potition  of  pqailibiiom  the  two  notUiBlM 
kftVineM  m  and  JiQ  aaiPpUii  PQtoiniea 
napa^TBlf  mut  be  ciinsl  In  area,  vhiohuths 
geomatrioal  inlairiietiitioa  of  theeqaationutoon- 
aitton. 

HaTiDK  thus  briefly  datanaitied  tha  new  oon- 
dltioni  ol  cqnilibrinm  Qndn  the  aotioD  of  a  dnglB 
gimii  fitetnal  caresciDg  force,  or  a  nnmbeiol  locli 
loicei  bariog  a  iJEgterBBiiltuit,  «■  Bod  iti  moment 
of  lOlatian  orteDdfncj  to  oapaike  the  boataonotei- 
Mted  and  reaiated  bj  a  moment  of  lotatiDii  in  the 
— ante  direction  prodnoad  bj  the  baovaut  effort 


Tm 


Om  water  acting  npward  throngb    H,  ud  wa 
ocliida   from    tl  e    pieoeding  that  the  careened 


cMO  X  O A  = 


the  prrdnot  F  p  x   F  G  ;  but  P  p  depanda  for  iti 

Talua  upon  the  effect  of  the  wind,  miniteati] 
bfjond  our  conlrrjl,  vhile  F  G  repreaanta  tht 
dutence  of  the  c«Ltre  of  iffoit  of  the  entire  aaii 
area  (nhere  the  wind  actij  abore  the  oentr«  of 
graiitj  nf  the  Teasel,  but  the  poaiUon  of  thie  point 
PiiSiedbytha  shape  of  tha  aaila.  It  therefore 
teemi  that  initead  of  making  tbe  flnt  member  ol 
Eq.  1  Bma!l,  we  must  geek  to  make  tbe  aeoond 
member  rclatiii-ly  large;  we  mnat  b;tomelieii 
to  Urge  that,  for  a  giren  Talae  ot  PO,Pf>ma] 
have  any  poasible  valna,  without  inouning  thi 
danger  of  iheir  product  eioeeding  the  prodoot  0: 
Un  X  M(i.  WehBTethenfore  toawsfrtainbon 
the  force  acting  upwud  throogh  H  may  give  lh< 
greatcat  potiible  product  ol  lever  aim  MQmoiti 
plied  b;  the  intcagify  M  m. 

It  ia  olear  from  an  inipection  of  the  flgnre  thai 
thia  pioiluct  dppenda,  flrat,  upon  tbe  upward  thniv 
tbrough  H,  which  muat  remam  conatant  in  intentil? 
being  equal,  aa  we  bsve  ae«n,  to  tha  weight  of  thi 
Tetael,  and,  aecrndly,  upon  the  lever  arm,  M  Q,  will 
which  it  act* ;  in  other  woidi,  the  only  way  ii 
which  we  can  effect  the  valna  ot  the  product  whicl 
oonatitutea  the  second  member  of  our  cquatinn,  t< 
increaie  it,  ii  to  incieaee  tbe  lever  ann,  U  Q 
or  increate  the  diatauce  of  the  "  metaceatie.  M.' 
above  the  centre  of  gravity,  O.  But  it  ia  eviden 
that  thia  ujBy  be  accomplished  in  twowayi—viE. 
we  may  eilhrt  lowtr  the  poeition  ot  the  point  G  01 
the  line  F  0,  vbich  meana  aimply  to  make  thi 
oentte  of  gravity  of  the  veaael  very  low  aod  dee] 
bynairgalead  krpl  or  much  ballut,  or  we  ma; 
move  the  point  M  higher  up  by  cauabg  the  pain 
H  to  move  rapidly  to  the  right  of  O  aa  the  ve^ae 
Mretna,  ithich  in  turn  meana  to  give  the  veaiel  1 
broad  Bndahallawcioaaaeation,ao  that  the  "centr< 
Of  buoyancy"  in  the  careened  poailion  will  b 
very  far  to  the  right  ot  G,  tbni  cauaing  tbe  line  0 
aupport,  H  H,  to  cut  the  line  of  real,  F  G,  at  1 
pcrint  high  up  above  Q.  The  Utter  method  amount 
Tirlnally  to  increaaiiig  the  line  G  A,  which  i 
Iba  horitODtal  dtitince  between  the  two  eentrei 
tad  it  U  trident  tbit  ma/  be  affected  either  b 
Jowering  fba  potitioa  ot  Q  en  tha  line  F  G,  orb 
et^lBgato  U0  tight.    Either  wr;  will  •niwi 


far  aa  the  theory  of  the  matter  goea ;  both  ..  . 
ad  in  practice  with  good  reaulta,  aa  we  ahall  aee. 
Ilia  clear  t"^--*^ "--''- -"—  -"•■- 


ireat  poaaible  point  below  th« 
id  an  naing  the  flrit  of  theae  methoda.  llat  if, 
I  tha  other  hand,  we  leave  the  poaitiou  of  the 
atre  of  gravity,  Q,  out  ot  oonaldeiatioD,  and  make 
e  moea  section  of  the  boat,  A  B  0  D,  broad  and 
allow,  the  point  H  will  move  rapidly  to  tti«  light 

aach  a  veaial  oaraana,  aod  that  lapidlj  eitaoda 
e  line  Q  A  to  the  right  ot  G  and  raJaaa  the  point 

on  the  line  P  G,  thna  Inereaaing  the  lever  arm 

the  force  H  m. 

naaa  two  metboda  of  inoreaaiog  the  factor  U  Q 
equation  1  give  oa  at  onoa  the  prineiples  ot 
Bchanica  that  underlie  the  deep  and  nairow  ontter 
1  tbe  one  hand  and  tha  broad  and  ahalloir  aloop 
1  tbe  other.  Thaa  are  we  brought  in  theory,  by 
lalytical  inveatigatlon  of  tha  toroea  at  work,  to 
e  same  identical  issue  that  the  whittling  meobanio 
IS  brought  our  practioal  kaowledge  of  yacbta 
fough  yeata  of  experiment.  The  analytical 
idnctionaahowolearly  that  we  may  elect  either 
'  these  two  methods  to  prodnoe  the  desired  roanlt. 
earing  in  mind  the  aotlon  of  the  different  toroea 
inaidered,  we  ma;  proceed  further  to  inveatigate 
le  relative  advantages  tha  two  methoda  praaent 
ider  given  oocditions  in  practice.  The  first,  with 
w  centre  of  gravitvaod  uorroirbeam,  isthananal 
odel  of  the  Bogliih  cntter,  the  latter  that  of  the 
meriaan  sloop.  It  will  be  aeen  that  they  differ 
aentially  in  principle,  and,  aa  might  well  be 
[pected.  each  baa  both  advantagea  and  fanlta 
■oulUr  to  its  class. 

Fig.  1  ia  a  fair  repreaentation  ot  the  American 
oop  in  croaa  section,  while  Fig.  2  tepreaenta  the 
itter  type-  In  ordiir  to  make  onr  oonsidaration  ot 
leaa  two  forma  aa  comtormable  to  practice  aa 
xaibla,  the  two  flgnres  with  the  neceaaary  con' 
roction  are  draw  to  scale,  and  represent  the  oor' 
isponding  elements  of  tiro  boats  having  the  sami 
ad-water  line  length,  same  dirplactmant,  and  tha 
ime  sail  area  nearly.  The  prindpal  remaining 
omenta  are  given  below  ' 


Length,  L.  W.  L 

Beam  (eitieme) 

Draught    

Lead  on  keel    

Lead  inside 

Ballait,  totil 

Displacement 

Uatt  (deck  to  hounds)  .. 

Main  boom 

Gifl  


ji  theahxip  37ft.,  the  ontter  banng  a  low  laj 
aail  plan,  aa  shown  by  the  dimeniiona  psai, 
[he  aloop  a  higher  and  ihotteT  one  (tfii,  o( 


poInlE^  and  dividing  the  reapectiT*  b.. 
rotation  by  tbe  diataiiae  Q  P,  Hm  "lafernB," 
with  which  the  oarMoing  forM  acta  m  O*  tan 
model*,  we  aet  lor  tha  eloop  37S.000J-  W  = 
13,S8Slb.B  6^t<»a,andthecatter2iO,ilO0  r  3£- 
10,0001b.  =  fttcna,  which  repreaeut  i- —•■——*■ 
"  that  the  inland  toroea  u 
careening  toroe  Mttiog  ■ 


audat right aDglea to  QF. 
Let  us  lappoae  Om  Mil 


tl    feet.    42    feet. 


61 

3S 


6S 


Area' 

The  centre  ot  effort  of  the  sail  area  In  eae 
tiUonlj)  wonldbeabont  twenty-five  feat  I 
eck-i  «.,  the  point  P  at  which  tbe  wind 
otb.  The  diaplacementot  bothboalaiaTG 
50,OOOIb. ;  thia  is  the  measure  of  the  npward 
hrust  or  buoyant  effort  of  the  water  in  each.  Let 
a  anppoaa  them  both  careened  totheaame  angle  as 
ndioitad  in  the  flgom,  and  ai 

ponding  resistances  afforded  in ^ 

orce  acting  through  tha  point  F  to  the  right.  The 
abmrrged  portion  in  each  croaa  aeoUon  now 
eoomes  B  C  i,  bnt  It  will  be  readily  aeen  that  in 
hia  p-aition  tha  exceaa  of  tha  aabmerged  portion  of 
te  boat  on  the  leeward  aide  of  the  line  or  reat  Q  P 
ver  that  to  windarard  ia  far  greater  In  the  aloop 
Fig.  1)  than  in  the  ontter  (F^.  3),  and  that  the 
entie  of  volnme  of  the  aalunerged  part  (H)  in  the 
loop  is  neoeatarily,  on  thia  acooont,  much  further 
amoved  to  the  right  of  G  than  in  the  ontter. 

To  '  ffaet  thia,  however,  the  poaltion  ot  the  point 
^  in  the  cutter  (the  centre  of  gravity  ot  the  entire 
saia)  it  considerably  lower  down  on  tha  line  ot  reat 
'  Q  tiian  in  the  aloop,  owing  aomewhat  to  the  shape, 
lut  ohiefl;  to  the  lead  keel  the  former  oarriea,  and 
hit  in  a  meaaure  oompciuatea  tor  tha  tmall  move- 
cant  on  the  point  H  (the  oentre  ot  bnoyancy}  to  the 
ight  in  the  caa  1  of  the  cutter. 

As  O  represent*  very  cloeely  the  position  ot  the 
entre  of  gravity  in  each  case,  so  H  alto  repreaenta 
lith  little  error  the  corretponding  position  ot  tht 
lentra  ol  bnoyancy  in  the  two  types  when  both  a» 
areened  to  the  same  angle.  It  wilt  be  obeerved, 
lowever,  that  the  distance,  Q  A,  is  considerably 
jniater  in  the  case  ot  the  sloop,  and  that  the 
loaition  ot  the  metacentre,  M,  is  conaeqnentlj  much 
ligher. 

In  tha  careened  position  ohoaen  we  hare  in  each 
lasa  7G  tons  ••  IGD.OCOlb.,  the  bnovant  effort  ordis- 
ilaoement  ot  both  boats,  multiplied  by  the  oorre- 
iponding  diatanoe  Q  A  *  2foit.  tor  one  and  1-*A  in 
he  other,  which  for  tha  aloop  givea  1£0,000  x  Ji  ~ 
175,0001b.  .  187  tons,  and  for  the  cutter  160,000  x 
[}  -  260,000  *  126  tons,  for  the  measure  ot  the 
'  momenta  of  rotation  "  dne  to  the  npvrud  thrust 
>f  tha  buoyant  tffort*  acting  along  the  line*  otiUp- 
poit  H  H,  and  tending  to  right  the  veaaala  by  tnm- 
kn  gthem  to  &e  \*ft  awiul  UiB  fjcAnt  Q  in  each. 
The  UiUnoa  Q  ?  ta  Utt  tnOiei  iAX\a,  ia,i  ,1IAIk. 


expoaed  in  the  aloop,  and  only  31  pMBdi 
«r,  to  careen  both  to  tha  aama  tafja; 


t  fottttb- 


lealoniiSn 
ndoiSrlitof 


aqnare  (eat  lor  buUk 
have  aa  a  letolt  4}  ponnda 
foot  of  aail  expoaed  in  the  al 
tor  thecntter,  to  careen  bo 
but,  at  theae  lorcea  are  anppoaed 

aail  areaa,  the  ootual  force 

.aaato  aitpompliah 

oonditloni  given  will,  of 

Making,  tboo,  a  anitaUa  alloi  _ 
olinationpPv,  and  the  IneHnation  of  thaaflle 
the  beau  oi  the  vesMl  (whieh  m«  never  fl*t),tt« 
pieaaniea  wonld  ooneapond  to  wind  Talootiaacf  n 
and  36  miU*  per  hour  taapeotiTelj,  batBg  a  tt* 
ratio  of  6  to  7  tor  outtof  and  aloop.  "-  '*^ — •— 
aee  that  for  a  given  careaDing  anola 

considerably  mOM  reaittanoe  to  the  — . 

power  than  the  enttar,  «t,  what  1*  tha  aut*  1 
m  a  given  amount  of  wind  the  oatter  will  c 
more  than  the  aloop,  or,  in  common  parianr^  at 
alooplia  "itiffer  boat";  other  oonditiiai  Mu 
equal,  she  will  atand  op  to  tha  wind  battK  i  bitwA 
-)uly  this.  It  follDwa  alao,  M  a  mattar  ^  aoatt^ 
hat,  at  the  wind  f  oroe  acting  at  P  to  drive  thahMl 
iu  its  affiintive  ooranonent,  F  p,  dininiahcd  many 
the  oomtioPtDt  pupendfaiht 

It  therefore 
the  aloop  ia  1 
entire  aclnal  foroe  of  tl 

haa  therefore  _, 

of  caotaa,  and  tbe  cntter  mnat  carry 

get  the  aame  amount  ot  propelling  lom. 

At  the  Fame  time,  and  for  the  aamo  iMsn^fii 
cntter  will  donbtleaa  atand  a  heavier  blowwiihia 
danger  of  diaaatroua  reaulta  than  will  tha  da« 
which,  being  aliff,  will  not  jinld  bejood  arm 
point  to  the  gale,  and  u  linbls  to  loaa  aail  o  ~-~ 


1  alone  b^g  kTailable  for  thia  VBjm. 
at  follow*  that  iu  atanding  np  to  Oanl 


wbUe  the  cutter  vrill  be  h 


re  down  to  her  beam  («K 


greatly  diniiuifh4d,but  ahe  will  alill  ba  inaportia 
of  stable  equilibrinIr^  and  alowl;  right  heiNll  ■ 
the  wind  ceases.  A  oonEideralion  of  Ihl  tM 
figures  and  a  simUar  oonstmotioD  ot  tha  fonsi  U 
nork  in  different  poaitiooa  will  maka  thta  dav. 


For  ooBsideratioas  of  apeod,  hosreTei,  ta  a  iW 
that  both  can  atand  ap  to  nndar  tnll  mI,  M 
mechanics  of  the  problem  eeem  to  be  deeidadj  b 
favour  ot  the  aloop,  whoee  broad  beam  (saUMW 
to  uae  and  derive  more  actual  driving  fmmam 
a  given  velodty  of  wind.  The  ontter,  babg  IM 
down  condderaldy  in  »  nodBrate  wind,  Iimh  ■■■ 
of  tbe  effeatfva  fuoe. 

Where,  then.  It  wlUba  Mkad,  doea  Un  qw^ 
of  reUtiva  speed  ooma In,  aa  eTery  oaiafBBihKnB 
yachting  knowa  that  the  ontter  oit«D  tlnK  ■■ 
aomelimea  beat*,  tha  aloop  in  time.  naoraRk 
simple,but  notof  easy  demonatTatloai;iDfMt,tta 
not  analytically  demoustiab!a  ait  alL  nanM 
often  beata  the  aloop  under  givrn  tonditlft,  aa 
the  reaaons  for  thia  are  lo  oomplex  ai  Ml  ttX 
the  bounda  of  exact  mathamatinal  tolirfp 


through  tha  water,  and  loeompenntH  te  an* 
def  eoU :  but  (or  the  mere  phyiicM  ft  ii  no  MiM 
to  aty  that  when  tha  ontter  batktB  the  doea  it hMHM 
ahe  goe*  faster,  and  that  ahe  goce  faatar  nndx  ^ 
....'^ . 1 ;te  go *-    *' 


atatiatioa  ahow,  are  that  the  cntter  raraly  btali  Its 
sloop  under  like  even  oonditiona  ao  near  at  thajM 
be  attained,  and  the  nsalta  of  pmoHo*  wlD«^ 
fairly  maintained  the  alight  diCterenoellM  ttttt^M 
prindplea  ahow  in  fannr  of  the  aloo^  _  IM 
mechanical  prinoiple*  involved  aewn  to  iadk* 
decidedly  in  favour  ot  tha  aloop,  and  BOaliwt*^ 
in  the  long  run,  left  bat  little  qne*tiia«<W 
relativemerita  underthe  Muneaaniut'  "*" 


Ever  aiDoe  yachta  have  heaa  wHtd  thaoMriiBt 
haa  always  bean  an  opaa  one,  nad  both  bMM 
alrong  advooatea,  maiBlj  beBawe  the  ttmUkM 
nndet  which  the  two  tapaa  keva  haan  davdaa 
aaemed  to  rcqutn  tha  advaktagaa  paei 
Wherever  the  ^dplea  that  mOarlSm 
qaehanloa point,  aamtba  p— antiail-  1  j— g- 
■olntlaBt,  the  two  nethoAa  «(  anMiV^l! 
iMi^>^  tl>v>  he  foMA  ■liijlil  kM^ 
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tube,  Berthon  monntisg,  circles,  eyepieces,  and 
all)  was  sold  &e  other  day  at  Harawiok  for 
£6  lOa. ! 

[The  above  two  paragraphs  were  for  some  reason 
onitted  from  my  letter  (24537)  on  p.  473.J 

"H.  B.  F."  (letter  24562,  p.  477)  must  forgive 
me  for  sayiog  that  his  use  of  language  is  of  a  very 
lax  description.  When  I  aay  that  gravitation  keeps 
the  earth  in  its  orbit,  I  simply  predicate  something 
of  a  phenomenon.  When  he  attempts  to  account 
for  certain  facts  in  evolution  by  ascribing  them  to 
"creation,"  he  lugs  in  a^^iMiZ  caute,  of  which  he 
ean  know  less  than  nothing.  '*  What  is  the  secret 
of  the  appearance  of  so-and-so?"  "Creation." 
"  What  IS  tiie  cause  or  operative  agent  in  Crea- 
tion ?  "  •*  The  Creator."  ' '  Well,  and  how  came 
He  into  existence?"  and  so  on,  ad  infinitum. 
niis  is  not  Sdenoe,  whatever  your  correspondent 
may  think. 

X  lather  fafl  to  see  how  Mr.  Kennan's  contention 
in  letter  24561  (p.  480)  invaUdates  Mr.  Nelson's 
statement  in  his  previous  communication  (24511). 
Surely  Mr.  K.  does  not  mean  to  contend  that  a  man 
looking  through  a  monocular  telescope  sees  more 
when  his  unoccupied  eye  is  open !  If  he  uses  his 
vnoocuined  eye,  the  view  of  his  observatory  dome, 
Ac,  which  he  will  get  with  it  will  scarcely  tend  to 
improve  the  vision  of  the  one  lookinj^  throush  the 
telescope.  I  iavariabl^  observe  with  both  eyes 
open ;  nut  by  long  practice  I  have  brought  myself 
to  see  nothing  with  the  one  not  in  use  at  the  tele- 
It  is  much  more  comfortable  to  observe  in 


ttis  wav  ;  but  that  is  alL 

"B.**  (query  57122,  p.  486)  must,  one  would 
fancy,  see  at  once  that  his  own  data  are  insufficient 
Idr  the  trigonometrical  solution  of  his  problem,  be- 
eanse  the  position  of  C  is  not  given.  If  he  were  to 
move  the  foot  of  his  60ft.  ladder  43ft.  or  so  out 
from  the  wall,  the  top  of  it  would  touch  his  wall 
AB  some  25  or  26ft.  up;  but  if  he  brought  it 
within  17  or  18ft.  of  B,  then  would  the  top  of  the 
latter  touch  A  B  more  than  46ft.  up,  the  ladder  in 
endi  caae  resting  upon  the  edge  of  his  porch  £. 

The  Cincinnati  Observatory  has  just  issued  a 
volume  of  "  Observations  of  the  (Domets  of  1883," 
which  will  be  found  of  very  considerable  interest  to 
an  students  of  the  strange  and  erratic  t^rpe  of  celes- 
tial visitants  of  which  it  treats.  It  embodiesthe  results 
of  the  observations  of  Comets  I.  and  II.,  1883,  made 
there  by  Mr.  H.  C.  Wilson,  while  acting,  pro  Hid 
vice,  as  Astronomer  at  Cincinnati.  The  observa- 
tions for  the  determination  of  the  places  of  the 
comets  on  sucoessive  nights  call  for  no  spedal  men- 
tion; but  those  of  their  physical  structure  and 
■fpeet  are  well  worth  studymg.  Anvof  mv  brother 
leaders  who  may  have  made  careful  sketches  of  the 
Pona-Brooks  Comet  during  the  end  of  1883  and  the 
beginning  of  1884,  who  wUi  compare  them  with  the 
nnmerous  and  admirable  lithographic  reproductions 
of  Mr.  Wilson's  drawings  which  illustrate  his  text, 
will  be  struck  with  their  wonderful  fidelity.  This 
if  veiT  notable  in  small  matters  of  detail.  **  It  is 
oooll^tlv  hoped,"  says  Mr.  Potter,  in  the  oon- 
dnding  clause  of  his  prefaoe,  **that  the  present 

KUication  will  prove  a  welcome  addition  to  our 
owledge  of  these  wonderful  bodies,  and  mate- 
ziall^  aid  in  the  solution  of  the  problem  oon- 
eeminff  their  physical  constitution."  Beaders  of 
the  volume  which  that  prefaoe  introduces  will 
admit  that  the  hope  thus  expressed  has  been 
Justified. 

L  and  many  others,  have  to  thank  Mr.  Sadler 
for  his  reproduction  in  letter  24564  (p.  497)  of  Pro- 
fessor Holdeu's  curious  record  of  his  experiments 
on  the  light- grasping  power  of  a  large  object-glass 
mt  night  when  directed  to  a  terrestrial  object.  But 
I  think  that  most  people  who  have  devoted  any 
attention  to  the  subject  will  agree  with  Mr.  Holden 
in  the  words  of  his  peroration  that,  *'  So  far  as  I 
know,  there  \b  no  satisfactorv  explanation  of  fhe 
action  of  the  ordinary  night-glass,  nor  of  the  similar 
effect  when  large  apertures  are  used."  For,  irre- 
spectively altogether  of  the  enormously '  greater 
amount  of  light  concentrated  bv  a  large  object- 
glass  in  oomptrison  with  that  which  falls  upon  tiie 
unassisted  pupil,  I  am  certain  that  mere  magnifica' 
tion  acts  in  some  way  in  rendering  things  visible 
after  they  have  ceased  to  reflect  sufficient  light  to 
be  fairl]^  discerned  with  the  naked  eye.  To  give  a 
simple  illustration :  My  thermometers  hang  in  a 
frame  attached  to  the  external  nortii  wall  of  my 
observatory.  Now  I  sometimes  go  out  when  the 
twilight  has  so  deepened  that  I  cannot  see  a  divi- 
sion on  their  scales ;  but  by  the  use  of  a  little 
pocket  lens  I  am  enabled  to  read  them  without 
difficulfy.  This  appears  to  me  to  be  a  subject 
deserving  discussion. 

The  water  microscope  described  by  Mr.  Htppisley 

in  letter  24586  (p.  502)  was  invented  by  Stephen 

Gray,    at  least  as  early  as  1696    (FhiL    Tram. 

No.  221,  p.  280).    Prior  to  this   Hooke,   in  his 

Mierographia  (published  in  1667),  thus  describes 

bis  method  of  making  globule  lenses,  which  any  one 

can  manufacture  for  himself,  and  which  have  the 

advantage    of    being    permanent.      "If,"    says 

Hooks  (loc.dt)  **jou  take  apiece  of  dear  Venice 

^slbaa  Mifd,  in  a  Ump,  draw  it  out  into  fine  thraads, 

Modtben  hold  the  cdob  of  the§e  tbzeada  in  the  flame 

ma  tb0y  melt;  they  will  run  into  a  amall  roond 


globule  or  drop,  which  will  hang  to  the  end  of  the 
thread.  Having  made  a  number  of  these^  they  Vfi 
all  to  be  stuck  upon  the  end  of  a  stick  with  a  littie 
sealing-wax,  with  the  threads  standing  upper- 
most ;  these  ends  are  to  be  ground  off  first  on  a 
whetstone,  and  then  polished  on  a  metal  plate  with 
tripoli.  The  lenses  thus  finished,  if  placed  against  a 
small  hole  made  in  a  thin  piece  of  metal,  and  fixed 
there  with  wax,  will  both  magnify  and  make  some 
objects  more  distinct  than  any  of  the  great  micro- 
scopes can  do."  A  lens  of  this  sort— or  several  of 
varying  powers  — might  well  be  fix^  in  Mr. 
Hippi^ey^s  Y-shaped  metal  strip,  and  carried  in 
the  pocket  for  instant  use  whenever  required.  For 
a  permanent  fluid  lens  see  Mr.  Beck's  remarks  re- 
ported on  p.  299. 

Mr.  Butnven  appeals  to  me  personally  in  query 
57186  (p.  507)  to  give  him  the  accurate  plaoes  of 
certain  stars ;  but  several  I  quite  fail  to  identify, 
and  writing  away  as  hard  as  ever  I  can  to  save 
Friday  night's  post,  assuredly  cannot  wade  through 
many  volumes  to  do  so.  Notably  is  this  the  case 
with  his  three  B. A.C.  stars ;  for,  as  far  as  I  know,  the 
B.A.C.  numbers  are  never  given  in  Webb  at  all. 
Two  only  of  his  objects  can  I  find  easily.  The 
firdt  is  X.  CoronsB,  of  which  the  Mean  Bight  Ascen- 
sion and  Declination  on  Jan.  1,  1885,  were 
15h.  54m.  42s.,  and  26"*  14'  54"  north  respectively, 
and  Z  Neb.  6  (Tauri  Poniatovii)  of  which  the  mean 
place  at  the  same  date  was  18h.  6m.  32s.  and 
50  49'  29"  North.  The  co-ordinates  of  objects  given 
in  **  Celestial  Objects  for  Common  Telescopes  "  to 
the  nearest  minute,  both  of  time  and  arc,  are  amply 
sDffidentiy  accurate,  though,  for  finding  them  with 
any  moderate  power.  Perhaps  lir.  B.*s  telescope 
is  not  powerful  enough  to  divide  the  stars  and  so 
furnish  means  of  identifying  them. 

That  well-known  amateur  and  occasional  con- 
tributor to  these  columns,  Mr.  J.  Band  Capron, 
F.B.A.S.,  of  Guildown,  Gtuildford,  has  just  issued, 
for  private  circulation,  a  most  ingenious  and  in- 
structive chart,  whicn  exhibits  at  a  glance  the 
whole  of  the  atmospheric  and  otl^er  meteorological 
conditions  for  every  day  in  the  year  1884.  The 
days  of  the  year  from  the  absdsssB,  and  the  heights 
of  the  barometers  and  thermometers,  depth  of  rain, 
sun  hours,  wind  direction  and  force,  &o.,  &c.,  the 
ordinates,  by  the  aid  of  which  curves  are  laid 
down  representinff  the  sequent  variations  in  the 
meteorological  states  of  the  Guildford  dimate  dur- 
ing the  past  year.  Of  course  one  has  often  seen 
b&romemc  curves,  and  those  of  temperature  and 
the  like  described  in  this  way ;  but  it  id  the  com- 
bination of  the  whole  of  the  instrumental  indica- 
tions in  one  chart  (or  rather  two,  for  it  is  in  halves) 
which  seems  to  me  to  be  such  a  useful  feature.  The 
copies  that  I  have  seen  areapparentiy  photographic 
facsimiles  of  the  original. 

A  Fellow  of  the  Boyal  Astronomical  Sooiety. 


NSW    (P)  DOUBLB  STAB  IN  OOBONiE. 

[24591.]— I  UNDEBTOOK  the  other  evening  to  look 
at  the  new  double  star  discovered  by  Mr.  Qaudi- 
bert  (letter  24439,  p.  410).  I  think  there  must  be 
an  error  in  the  plaoe  given,  and  that  Mr.  Oaudibert 
has  been  examining  some  known  pair  which  he  has 
failed  to  identify  for  that  reason.  There  is  not 
only  no  double  there,  but  no  star  of  the  magnitude 
described.  The  brightest  in  the  immediate  vidniW 
is  but  little,  if  any,  brighter  than  eighth  magm- 
tude.  The  only  pair  of  any  consequence  near  is 
£1964,  but  that  differs  entirely  from  the  one  de- 
scribed, and  has  a  different  B.A.  and  ded. 

Chicago,  July  28.  8.  W.  Bumham. 


36  OPHITJOHI. 

[24592.]— While  the  matter  of  36  Ophiuchi  is 
before  jour  readers,  I  would  like  to  ask  whether 
the  variability  of  either  of  the  components  has  been 
definitelv  settied  upon  as  yet.  I  find  this  star  was 
observed  by  me  on  June  22,  1883,  with  my  4in. 
equatoreal,  by  Cooke,  p.  120,  and  the  following 
notes  were  made :  — 

lOh.  12m.  Clear  and  beautiful.  A  double  in 
field,  magnitudes  nearly  equal ;  about  6j^,  distance 
5".  Counting  the  preceding  star  as  A,  position 
about  40^. 

At  the  time  I  was  under  the  impression  that 
3  ■  Scorpii  was  under  observation,  the  telesoope  having 
been  set  for  that  object ;  but  the  instrument,  having 
been  only  recentiy  remounted,  was  not  m  very 
accurate  adjustment,  and  as  this  double  was  noticed 
at  once  it  was  taken  to  be  the  star  sought  after. 
After  making  the  notes  I  turned  to  Webb,  out  of 
curiosity,  to  see  how  the  observations  compared  ; 
but  was  much  surpri«ed  to  find  such  a  difference  in 
magnitudes.  A  more  ci»ef  ul  observation  was  then 
made,  and  the  following  additiomd  notes  entered :— 

If  this  is  really  No.  31  the  magnitudes  and  posi- 
tion are  certainly  different  from  Webb.  The  com- 
panion is  nothing  like  an  11th  mag.  star :  it  is  fully 
equal  to  the  other,  and  difficult  to  tell  which  is  the 
brighter.  By  a  more  careful  estimate  I  make  the 
possible  angle  about  30^,  counting  the  preceding 
star  as  A.  There  is  a  distent  ^\  otl  mi%iumAaata^ 
n.p.  about  3',  poa.  about  ^Ib^ « 


Afterwards  I  lo(^ed  into  the  matter  more  fuHy, 
and  was  oonvinoed  that  the  star  really  observed  wu 
36  OpUuchi  ;  but  stUl  the  magnitudes  diffsied 
from  Webb  much  more  than  any  other  obsenratioo 
made  on  the  same  ni^t.  Whilst  the  absolute  bnght- 
ness might  not  havebeen  exactiy  6^,  yet  I  am  Batis> 
fied  that  if  either  of  the  stars  had  differed  from  the 
other  by  half  a  magnitude,  or  even  less,  the  differ- 
ence would  have  Men  so  perceptible  tnat  I  would 
not  have  been  under  the  necessity  of  desigaating 
the  star  from  which  the  positive  angle  had  been 
estimated  as  the  preceding  one. 

Both  the  <*  Handbook  ^'  and  Webb  speak  of  one 
or  other  of  the  stars  being  suspected  of  variability ; 
but  I  cannot  find  it  in  ''Oor^^s  Catalogue,"  nor  in 
any  other  catalogue  that  I  possess.  The  positive 
angles  and  distances  above  were  estimated,  not 
measured.  W.  H.  NumieiL. 

Baltimore,  U.S.A.,  July  31. 

DATLIGHT    OOOTJLTATIOH    OP 
AIJ>SBABAN. 


[24593.]  —It  is  difficult  to  understand  the 
iog  of  the  first  paragraph  of  Mr.  Pearson's  letter 
of  August  1,  when  taken  in  connection  vrith  inv 
previous  communication  on  the  same  subject,  u 
appears  that  he  is  coniusing  the  prediction  of  the 
circumstances  of  an  occuftation  with  the  times 
obtained  by  actual  observation,  which,  as  given  by 
me,  are  those  when  the  immersion  and  emetsian 
took  plaoe  as  recorded  b^  a  sidereal  chronometer, 
previously  rated  by  transits  for  local  sidereal  tame. 

Of  course,  as  Mr.  Pearson  says,  the  times  of 
immersion  and  emersion  will  vary  ver]^  peroeptib^ 
at  places  in  different  geoipapbicsi  positions^  and  it 
is  this  very  difference  in  time  from  Greenwich,  ob- 
tained by  observation,  whic^  is  so  valuable  to  ths 
traveller  in  enabling  him  to  compute  his  longitude. 

Though  I  am  at  all  times  willing  to  receive 
advice  from  experienced  astronomers,  I  must  say 
that  I  think  it  would  have  been  well  if  Mr.  Pearson 
had  made  himself  thoroughly  acquainted  with  his 
subject  before  assuming  to  himiBelf  the  r6ls  of 
mentor.  O.  B.  Peek,  M.A.,  P.B.A.8. 

Bousdon  Observatory,  Devon,  Aug.  7- 


ASTBONOICIOAL. 

[24694.]— In  reply  to  Mr.  J.  W.  Bnthven  (qusiy 
57 186,  p.  607)  I  give  the  plaoes  of  the  objsds 
named  by  him  for  epoch  1880*0,  so  that  they  may 
be  comparable  with  those  given  in  '*  Celestial  Ob- 
jects." The  five  years'  precession  vrill  make  so 
littie  difference  that  there  nee4  be  no  difficulty  in 
identification : 

(1)  T  CoronsB.  16h.  64m.  29a. :  +  26*»  15'  36". 
Authority :  Gore's  "  Cat.  of  Known  Yar.  Stars." 

(2)  2.  6  N.  Taur.  P.  18h.  6m.  16s. :  +  6^  49'  18*. 
Authority:  H.'s  **  Gen.  Cat.  of  Nebuhs." 

(3)  B.A.C.  6624  Lyra.  19h.  14m.  67s.  :  +  W 
8-4'.  Authority:  Gore's  "Cat.  of  Suspected  Yar. 
Stan." 

(4)  H.  6112  Sagittarii.  19h.  16m.  29s. :  -  IS*"  14'. 
Authority :  Yol.  XL.,  B.A.S.  "  Memoirs." 

~    Bu.  142  Aquils.  19h.  21m.  30s.  :  -    12°  23'. 


(6) 
uth( 


Authority :  Bu.'s   **  Third   Cat   of    New  Double 
Stars." 

(6)H.  1470  Cygni.  19h.  69m.  19s.:  -»-  37*69'. 
Authority:  Yol.  XL.,  B.A.S.  "Memoirs." 

(7)  B.A  C.  7091  Cygni.  20b.  14m.  35s.  +  38? 
36  8\  Authority :  Gore's  **  Cat.  of  Suspected  Yar. 
Stars." 

(8)  BA.C.  7219  Cygni.  20h.  43m.  13i.  +  46'' 8*. 
Authority :  Gore's  "  Cat.  of  Suapeoted  Yar.  Stars."^ 

(9)  B.  658  CassiopeisB.  23h.  65m.  9s.  :  +  59? 
4ri2".  Authority:  **  Gore's  Cat.  of  Known  Yar. 
Stars." 

^fotes 

(1)  D.M.  +  260  2765,  9*6  mag.  Schmidt  and 
SohOaffcld,  probable  period  94  days. 

(2)  Planetary  nebnls :  Small,  but  very  bright^ 
bore  400  well— like  star  out  of  focus.  Fr.^  Jans 
10,  1885. 

(3)  Lai.  36503  (6^m.}  :  7m.  Harding :  F^e 
orange,  7^m.    Fr.,  May  10, 1885. 

(4)  PreUy  8m.  triplet,  like  letter  Y,  and  all  three 
white:  12  not  seen.    Fr.,  June  13,  1885. 

(5)  Lai.  36712.  White  :  Exquisite  pair,  and  not 
difficult.    Fr.,  June  17,  1885. 

(6)  Lai.  38428.  Pale  orange,  vivid  Uoe,  verf 
beautiful.    Fr.,  Jan.  6,  1886. 

(7)  There  is  an  error  of  10°  in  the  deoL  of  fliis 
star,  as  nven  in  Gore's  catalogue.  It  was  wrongly 
identified  by  me  in  1877,  the  ruddy  star  beng 
really  B. A.C.  7008  i20h.  16m.  64a. :  -«.  39*  V  S27» 
which  is  a  littie  n./.  B.A.C.  7001.  Bothr 
are  called  6  msg.  in  the B. A.O.,  and  alaoT 
bridge,  but  they  are  certainly  moali 

(8)  Aboat4(r«  0.  65  OfgnL  paU< 
Fr.  January  .7.  1886.    Qm 
belaw  7m.,  Aagoib  17. 188S.: . 

(9)  ThiskiSttadabltirj 
mates  of  mag.  vttj flmfe^  *f^  < 
It  has  a  blue 

May  I 
edition  of 


?«, 


.ob^eeta 


ro.  14,  1885. 
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tf  the  ''MeninnD  Micrometrics,"  oontainiog 
V  3,000  double  atan,  the  right  ascennons  are 
I  given  to  tenths  of  a  mtnate  of  time,  and  the 
InatiooB  to  single  minutes  of  are.  llie  places 
le  brighter  double  stars  might,  of  course,  be 
id  In  Tarious  meridian  catalogues;  but,  even 
1,  it  would  look  peculiar,  to  say  Uie  least  of  it, 
urt  of  the  objects  were  giTen  to  seconds  of  B  A. 
deel.,  whilst  the  remamder  were  only  to  the 
«st  minute  of  time  and  arc.  Would  not  the 
positor  who  set  up  the  index  of  positions  shower 
lid  blessings  on  somebody*s  devoted  head  P 
irely,  though,  Mr.  B.  cannot  be  serious  when 
says,  referring  to  objects  in  my  lamented 
id's  work,  that  he  cannot  find  them  from  the 
riptions!  I  can  emphatically  assure  him  that 
▼e  never  heard  anyone  else  utter  such  a  com- 
at.  The  nearest  minute  of  arc  is  certainly 
cient  in  decl.  for  most  people,  including  myself ; 
,  as  to  the  B  A.,  the  seconds  would  be  pezfectiy 
Bss  without  an  accurate  sidereal  clock  and 
sit  instrument,  or,  in  lieu  of  the  latter,  a  time 
signal  from  the  telegraph  office.  Such  refine- 
ts  are  not  within  the  reach  of  most  amateurs, 
¥hose  benefit  **  Celestial  Objects  "  was  meant. 
ly  tell  Mr.  B.,  further,  that  during  the  paiit 
or  ten  months  I  have  examined  over  2,000 
real  objects,  mostly  from  Webb,  and  the  number 
failures  in  identification  is  very,  very  sm^l 
Bd.  W.  8.  Franks. 


STAB  DI80S. 

i695.]~lN  letter  24638 1  expressed  the  opinion 
ipposition  to  Mr.  FrabkA)  that  although  high 
srs  reduced  the  intrinsic  brilliancy  of  sti^  discs, 
total  quantity  of  h'ght  reaching  the  eye  was  the 
»  as  with  lower  powers.  Further  thought  has 
ified  my  o|>inion,  and  I  now  conclude  that  any 
sr  that  raises  a  disc  reduces  both  the  intrinsic 
iancy  and  the  total  amount  of  light.  I  will 
lavour  to  state  why  I  think  so,  for  the  purpose 
mefiting  by^  the  criticism  of  Mr.  Franks   and 

star  disc  is  not  uniformly  brilliant,  but  is 
htest  at  the  centre  and  fades  gradually  to  the 
8.  Anv  cause  tbat  reduces  the  intrinsic 
iancy  of  disc,  therefore,  reduces  the  apparent 
of  that  disc,  because  a  poztion  of  the  drcum- 
)ce  becomes  too  faint  to  impress  the  retina. 
I  haze  reduces  star  discs,  and  thus  they  are 
tor  with  an  unsilvered  than  a  silvered  mirror  with 
d  msffuifying  power,  and  thus,  also,  a  small  star 
s  smaller  disc  than  a  large  star.  The  theoretical 
is  the  same  for  all  magnitudes :  but  tiie  human 
requires  a  certain  intensity  of  light  to  be  visible 
11,  and  with  small  stars  this  intensity  only  exists 
le  centre  portions  of  the  disc,  and  the  outer 
dps  fades  from  view.  The  light  is  there,  how- 
,  if  the  eye  were  sensitive  enough  to  perceive  it. 
\  when  we  use  a  high  power  and  enlarge  a  star 

the  intrinsic  bxilliancy  of  the  whole  disc  is 
oeda  and  a  portion  of  the  outer  zone  becomes 
faint    to   impress  thR  retina.     The  greater 

enlargement    the    wider     the    zone    which 

fade.  Now,  this  light  in  outer  zone  is 
"^y  lost  to  us,  and  thus  the  total  quantihr 
light  impressing  the  retina  is  reducecf. 
»p«  not  to  be  misunderbtood :  the  same  total 
itity  of  light  is  present  as  before  with  a  hish 
sr  as  with  a  low  one  ;  but  the  intensity  of  the 
pnai  part  of  disc  is  so  much  reduced  as  to  be 
3nger  powerful  enough  to  affect  the  human 
a. 

follows  from  this  that  a  very  sensitive 
•eee  larger  discs  to  small  stars  than  a  less 
Itive  one ;  that  a  high  power  reduces 
I  intrinsic  brilliancy  and  total  light;  that 
Igh  power  gives  smaller  star  discs  than  a 
»r  power  proportionately  to  the  power,  Le., 
>ling  the  power  does  not  quite  double  the 
leter  of  disc ;  and  therefore  a  high  power  will 
le  what  a  lower  one  cannot.  How  far  the 
ening  of  the  sky  which  goes  on  side  by  side 
increase  of  power  tends  to  compensate  for  this 
of  b'gbt  depends  very  much  upon  the  actual 
ness  of  the  tky  at  the  time.  It  evidenti/  does 
Mnsate  to  some  extent. 

ill  Mr.  Franks  pardon  me  for  asking  how  it  is  I 
neered  at  as  wroi'g  in  saying  the  very  things 
kyt  Mr.  Dodge  is  right  in. 

Edwin  Holmes. 


TBIiESOOPE  POWEBS. 

1696.]— Iir  reference  to  this  question,  I  may 
Jlowed  to  remark  that  in  No.  191  of  the 
imamitcks  Nachriehttn  there  is  a  decOTiption 
)Un^  tom^hitT  with  24  sketches  of  the 
dagu  u  OAwn  by  Messn.  Beer  and  Madler, 
k  Ofpodtii  of  1830.  The  instrument 
IflfiA  mm  ^  Hb.  o.t*  I7  Fnnnhofcr  of 
.  «-«v^^  ■I'-Mim  itato  thai  witk  » 


was  brought  into  requisition.  From  this  it  appears 
that  in  certain  instances  at  least  100  to  the  inch  has 
been  most  successfully  utilised. 

With  regard  to  the  controversy  on  star  discs,  it 
does  not  need  much  optical  knowledge  to  see  that 
Messrs.  Holmes  and  Iiodge  are  correct  in  their  de- 
ductions. Mr.  Franks  might  have  acknowledged 
his  error  in  better  form  than  he  has  done  in  letter 
24666,  p.  497. 

August  7.  W.  0.  Bogers.' 

OHEAP  TELESCOPE  STAND. 

[24597.] — It  has  been  remarked  of  my  telescope 
stand,  tbat  the  name  of  gimlet  and  string  is  so  un- 
philosophical-instrument-like,  as  to 'be  objection- 
able. My  object  has  been  to  describe  to  our  readers 
a  cheap  and  efficient  stand  that  can  be  made  by 
anyone  who  can  obtain  the  necessary  tubing ;  but 
there  is  no  necessity  for  either  gimlet  or  string, 
or  wooden  arms  to  be  used,  as  the  necessary  motion 
may  be  easily  given  to  the  telescope  by  screws,  as  in 
the  usual  altazimuth  stand,  thus,  a  fast  and  loose  arm 
of  wood  or  metal,  carrying  a  screw,  must  be  placed  on 
the  top  of  the  upright  socket  in  which  the  spindle 
turns,  and  another  fast  and  loose  arm  carrying  the 
nut  of  the  screw  must  be  placed  on  the  upright 
spindle.  These,  when  fast,  will  draw  the  telescope 
in  altazimuth,  and  when  loose  will  allow  the  tele- 
scope to  be  tiumed  in  any  direction,  so  that  the  ob- 
server will  always  have  the  head  of  the  screen 
handily  placed  for  his  use.  A  similar  arrangement 
placed  on  the  end  of  the  sleeve,  and  on  the  end  of 
the  crosspiece,  near  the  eyepiece  of  the  telescope, 
will  draw  it  to  altazimuth.  Thus  all  gimlets  uid 
string  will  be  done  away  with,  and  the  stand  may 
be  made  as  optical-instrument- like  as  desired. 

The  refracting  telescope  should  have  a  diagonal 
reflector  or  prism  at  the  eye  end,  so  that  the  eye- 
piece may  be  always  in  the  centre  of  motion,  and 
the  observer  always  fscing  the  centre  of  the  stand. 
With  these  alterations  I  believe  the  objection  wOl 
be  done  away  with.  The  telescope  should  be 
balanced  without  tendency  to  move  in  any  way. 

Philip  Vallanoe. 

THE  OASSEaBAIV. 

[24598.] -In reply  to  "A.  S.  L."  (letter 24456), 
it  is  very  easy  to  tind  A  B  or  A  D  when  the  foci  of 
the  mirrors  and  their  separation  arA  known.  Thus, 
referring  to  Fig.  2,  page  380,  B  D  is  the  known 
separation,  B  C  the  given  focus  of  the  ^at  mirror ; 
hence  (BD  —  BC)  =  CD  b  u,  which  is  thus  given, 
and  by  the  formula— 

1111 


AD     / 


u 


^•^  ■■tiif|i»g 

•4  l^kmmio 


»-• 


from  which  A  D  is  readily  found. 

Two  parabolic  mirrors,  placed  at  the  sum  of  their 
focal  distances  apart,  would  certainly  receive  and 
n-fleot  parallel  rays  without  aberration  ;  but  would 
they,  in  this  condition,  be  of  any  service  as  a  tele- 
soopio  arrangement  ?  Order lo  Vital. 

NEW    OPTIOAL    OLASS. 

[24699.]— It  will  doubtless  interest  your  practical 
optical  readers  to  know  that  I  have  just  received 
from  the  eminent  glass  makers,  MM.  Feil  Pdre  et 
Mantois,  30,  Rue  Lebrun.  Paris,  a  specimen  of  what, 
I  presume,  ii  a  new  kind  of  optical  flint  glass.  It 
is  very  heavy,  and  has  a  very  pale  yellow,  or  rather 
a  very  pale  amber,  tint.  The  specimen  is  cut  from 
a  plate  fin.  thick,  and  is  polished  on  one  edge,  is 
clear  and  transparent  and  free  from  any  specks  or 
air- bubbles.  The  label  on  it  says  "Flint,  extra 
dense.  No.  1738,"  and  the  density  number  is  either 
**  4  .  7  "  or  *'  4  .  F."  I  cannot  make  out  what  the 
latter  (if  correct)  means,  but  47  is  more  likely  to  be 
the  true  reading. 

It  is  probable  that  this  glass  will  be  of  much 
service  to  those  engaged  in  spectroscopic  and  micro- 
scopic work ;  as,  from  its  density,  it  must  have  a 
high  refractive  and  dispersive  power.  I  have  no 
other  particulars  respecting  this  flint ;  but  if  any 

fraotical  reader  has  receiv^  and  worked  any  of  it, 
hope  he  will  tell  us  what  are  its  chief  character- 
istios.  Orddric  Vital. 

PTBOLOaT-KAKXTFAOTXTBE  OF  ALXT- 
MINIT7M-0AL0IUM. 

[24600.]— Col.  Ross  is  quite  right  in  supposing 
thatchcmiBts  desire  him  to  examine  the  aqueous  solu- 
tion of  his  boric-acid  bead  for  lime,  though  scarcely 
by  the  simple  addition  of  oxalic  aicid  to  the  h'quid. 
An  examination  for  lime  by  accepted  methods,  pro- 
perly conducted,  would  be  the  way  to  prove  his 
case  to  chemists,  whom,  Col.  Ross  complams,  have 


an 


**  animus"  against  him.    I  repeat  that  no  one 


doubts  the  accuracy,  so  far  as  the  small  amounts  of 
material  permi^  of  CoL  Ross*s  observation  that  he 
obtains  a  ball  of  four  times  the  weight  of  the  lime 
he  nstii  and  tbat  he  does  that  repeatedly ;  but  the 
Qoapks  moleeular  formula  (6CaO,  12BtOs)  oorre- 
■yBHng  to  tlM  ezmximental  observation  suggests 
in  t^mmk  that  tas  oompoeition  of  the  ball  re- 
Mi  iVd  TuiilMtlon.  This  verification  Col. 
a9ltQMtflMB0O8«it7for;  bulnntill 


it  is  performed  chemists  will  be  apt  to  consider 
his  case  **  not  proven." 

Col.  Ross  conducts  the  operation  in  question  jn  a 
small  loop  made  at  the  end  of  a  platinum  wire.  I 
suggested  a  platinum  crucible  as  a  suitable  substi- 
tute for  the  platinum  wire,  and  one  which  would 
allow  of  reasonably  large  quantities  of  materials 
being  used.  Col.  Ross  replies  that  "  these  reao* 
tions  cannot  be  produced  in  that,"  that  is,  in  a 
platinum  crucible,  though  he  does  not  state  whv  a 
change  in  the  form  of  tbe  apparatus  should  alter 
the  chemical  reactions.  However,  if  he  prefers  the 
«  aluminium  open  furnace,"  by  aiU  means  let  him 
use  it,  and  work  on  such  a  quantity  of  material  as 
will  satisfy  chemists. 

It  is  quite  clear  that  if  a  balance  be  used  which 
indicates  ^o  o'  &  milligramme,  and  that  five  milli- 
grammes of  lime  be  teken  for  an  assa;^,  the  amount 
of  lime  used  cannot  be  known  within  2  per  cent. 
On  the  other  hand,  if  Col.  R'>ss  employed  6,000 
milligrammes  of  lime,  he  would  know  the  amount 
taken  to  within  0  002  per  cent.,  and,  assuming  no 
error  to  arise  from  faulty  manipulation  or  defects  in 
the  process,  the  accuracv  of  the  determination 
would  be  correspondingly  increased.  Chemiste 
ordinarily  employ  such  amounte  of  material  as  can 
be  readily  manipulated,  washed,  &o.,  while  allow- 
ing of  sufiicient  accuracy  in  weighing.  There  is  no 
balance  in  existence  which  would  render  the  use  of 
flve  milligrammes  preferable  to  five  grammes,  on 
the  score  of  diminished  friction  on  the  fulcrum. 

The  reference  of  Col.  Ross  to  the  delicacy  of 
spectium  analysis  i^  wholly  beside  the  point. 
Spectrum  analysis  is  a  qualitetive  test,  whereas  the 
wet  methods  of  chemical  analysis  aim  at  quantita- 
tive accuracy.  Both  are  invaluable  in  their  own 
way,  as  is  the  system  of  anhydrous  analysis  which 
Col.  Ross  has  done  so  much  to  advance.  But  until 
Col.  Ross  can,  with  the  blowpipe,  determine  accu- 
rately the  lime  present  in  a  complex  mineral,  such 
as  iron  ore,  his  attempts  to  ridicule  tbe  only 
methods  by  which  such  a  desideratum  can  be 
effected  are,  to  say  the  least,  out  of  place. 

I  am  sorry  I  have  trodden  ou  the  corns  of 
"  P.  E.  W."  in  my  criticisms  (p.  434)  of  his  reply 
to  query  6C949  on  the  "Manufacture  of  Ala- 
minium.'*  But  as  his  answer  began  with  tiie 
words,  "The  following  is  Webster's  process  for 
the  manufacture  of  aluminium,"  I  thought  it  only 
right  to  steto  the  deteils  given  did  not  refer  to  the 
preparation  of  the  metal.  This  seemed  the  more 
necessaiy  as  a  similar  description  of  the  prepara- 
tion of  alumina  appears  periodically  in  one  journal 
or  another,  and  is  liable  to  miBlesia  those  who  are 
unaware  that  Webster's  process  still  necessitates 
the  use  of  sodium  as  a  reduciag  agent.  According 
to  "  P.  E.  W."  the  product  oonte  onlv  about  £100 
per  ton,  instead  of  £1,000."  Readers  shouid  under- 
stand that  by  the  "product"  must  be  meant 
alumina  and  not  aluminium,  the  metal  not  having 
been  appreciably  cheapened  by  Webster's  improve- 
ments in  the  preparation  of  the  oxide.  CnrtaimJy, 
from  the  reply  of  "  P.  £.  W.,"  it  might  be  sup- 
posed that  the  metal  had  been  reduced  in  cost  to 
one-tenth,  espeoially  as  he  immediately  proceeds  to 
describe  the  tensile  strength  and  other  properties 
of  the  metal. 

This  question  of  the  cheap  reduction  of  aluminium 
is  highly  interesting,  and  chemiste  are  prepared  at 
any  moment  to  hear  that  the  problem  has  been 
solved.  Various  patente  have  been  taken  out  from 
time  to  time,  in  which  a  number  of  methods,  more 
or  lees  improbable  and  unscientific,  are  described. 
But  what  are  we  to  say  of  thn  correspondent 
writing  under  the  initials  "  F.  W.  G.,  Wolver- 
hampton," who,  on  page  438,  stetes  that  he  ob- 
teined  aluminium  "m  a  simple  and  inexpensive 
way,"  and  then  calmly  asks  "  if  any  person  can 
inform  him  of  the  present  price  of  aluminium." 
Now,  if  "F.  W.  Q."  and  "P.  B.  W."  wiU  only 
put  their  heads  together,  the  one  producing  pure 
and  cheap  alumina,  and  the  other  reducing  it  to 
aluminium  in  his  simple  and  inexpensive  way,  there 
is  no  doubt  that  tbe  metal  will  be  much  more 
largely  used,  and  the  proportion  to  be  found  in 
Webster's  alloys  will  be  grently  increased.  As  Mr. 
G-xey  reminds  us,  "£.  G."  wrote  some  time  linoe 
that  he  had  succeeded  in  reduuuig  alumina  by 
means  of  sugar,  and  still  the  metal  in  expensive. 

"  F.  W.  G,"  who,  ou  page  4Sl,  gives  his  name 
more  fully,  has  not  only  reduced  aluminium  simply 
and  inexpensively,  but  has  a' so  obtained  calcium 
from  lime  by  the  same  prt)cess.  His  description  of 
calcium  as  a  beautiful  white  metal  which  will  not 
odidise  is  a  most  interesting  and  '  novel  stetement. 
as  calcium  has  hitherto  been  obtained  (as  a  chemical 
curiosity)  as  a  yellow  metal,  oxidibing  with  facility 
in  moist  air,  and  violently  d eoom posiu g  water.  But 
is  it  not  a  pity  that  Mr.  F.  W.  Gerhurd  should  have 
kept  this  information  to  himself,  when,  by  publish- 
ing it  in  some  scientific  journal  and  sending  speci- 
mens of  the  metal  (say,  of  a  few  pounds  in  weight) 
to  the  Chemical  and  Aoyal  Societies,  he  would  have 
made  himself  the  scientific  liun  of  tbe  season  P  He 
has  another  chance  in  the  British  Association, 
which  will  meet  at  Aberdeen  next  mouth.  If  oil- 
cumstanoes  prevent  him  from  personally  attending 
and  exhibiting  bis  calcium  and  calcium  alleys,  I 
shall  bewy  proud  and  happy  to  do  it  for  him^aiLd 


ENOLIBH  HEOHJNia  AHD  WOELD  07  SCIENCE :  Mo.  l.OM. 


14,  1HM. RNGLIBH  MEOHAMIO  AND  WOBLD  OF  BOTEWOE:  Ho.  1,06<. 523 

itm  ftttbalntoDfttioDKl  Exhibition,  SoDth  oh  ;  uiil  tlie  nun  who  ouinot  dintlDgaiih  ft  dil-  A  gmtdralof  Ihij  lii'not  DBWi  but  I  with  to 

on,  in  tha  jwr  1811.     (Hm  Officii  Cat>-  leienc«  of  hftlf  a  ponn  1  in  tha   TiH'^  ia  not  wfe  ki  iaiiat  cii  the  Luge  loiportuica  of  ridiog  the  loftait 

'biiwu  cot  enljK  dM-ularm,  but  klao  in-  hftlt  a  yard  on  the  target.     So.  I  bnlleted  capt  niiiiug,  uid  iFitL  Ihehigheit  pU7  ;du  pouiblfCan. 

a  gwdenen  to  ncotd  in  theii  dir^iiin  euiuotb;  anf  ttR<ch  iit  imiRiuBtioiibe  coaaidenid  You  ahoold  be  able  to   make  your  Mddle  duia* 

antnn  of  their  plant  houHi ;  beniM  it  imctice  fur  tbe  Heuci-Maitini  cnrtiidge  ;  and  M  again  with  a  blow  of  yoni  fiat,  jou  ibould  be  able 

i»ltj  notirrd  in  the  hotticultutal  journalB  for    the  abiurd  cloae-quirler  paper  lorgeU,  thay  to  bend  it  about  in  all  direction*  with  ona  hand  on 

jna— lee  The  (Jardmtrt'  Chninicl'  "t  Nov.  ar«,  in  my  opinion,  limply  lidiculoua,  it,  and  it  durIiI  to  uttle  down  moat  peiceptiU^ 

ud  Gardintr't  Jlagoziut  of  Nov.  2U,  1S70,  Baoohiu.  when  yon  get  on  to  it,  and  OTei  rough  ground  it 

toll  deaohptiou,  with  illuitratijn,  will  bo  ^^_^_  ihould  dance  like  a  "  baby-jumprr."     To  do  tbl* 

Itwaaalu)uolio»d]amoitofthuicientifio  si'B    AMD    TSI.'B— aPRI>'aS— aLUIOH  it  ninit  haia  n  good  hiph  play ;  some  i-piing*  ha« 

t  that  period  aa  well.  OBAR-BALL  BKABINQB.  "o'  ""  ""="  «'   P'"?  '"  them,   they  abould  haTi, 

t  fine  aecouiit  of  it  aiipeared  in  a  German  .      „      ,             ,      „    .                   .1  ihoulJ  think,  about  three.    Bicycle  lidtri  do  not 

>erBa:ar,S'pt.  U.     UuUke  the dsKiiption  [2462j.1—Ir  "South  Auatialian"  (M.'iil,  p.  408)  kno^  „hat  a  real  ipritg  ia-lhey  have  no  room 

K  they  carefully  eieluded  my  name  in  con-  w«™  «■  tugtand,  he  would  tee  that  the  two  thmn  („  jt. 

irithit.     They  gave  eren  an  aaact  copy  of  moet  remarkable  about  nd.ri  of  the  Ottoare  theb  I  wl«h  "D.  H.  G."  would  coBtinne  hie  advocaCT 

nnng*  which   eppeutd  in  the   Eugliih  >carcity  and  thair  app.ireut  caution.    Ihougb  the  „{  (hg  f„g  u<da] ;  what  a  reat  and  oomfort  it  u 

anept  that  they  removed  the  words  "  Both-  macbiue  baa  been  out  for  aome  year*,  they  are  itiU  jn  »  60-mile  run  OT(r  uudulatiBg  eoDutr}',  and  what 

tint,''  which  wai  on  all  Eugliah  oopiea.  ■■>  f""  "i"'  ">V  *"  «*"ii  ■'  "  "ej  P""- ,  Manj  a  pity  paople  are  oppreaaed  with  the  idea  that  one 

Oeo-Bothnle.  Iricyclca  that  have  not  been  out  hall  the  time,  or  ever  practically  needi  to  back-pedal  when  he  hai  a 

Ithoma-xoad,  Upper  HoUoway,  N.  "•"  "i  ""  much  more  numerous,  and  I  have  decent  brake.    The  uae  of  it  can  ba  teamt  inan 

rarely  leen  an  Ott"iit   bowling  along  at  high  (peed  »ltamoon. 

aatricycliiilado.    There  are  tricyolea  that  will  carry  j  t,yo  ridden  my  machine  (not  intcndonallj) 

KIS'I.X  SHOOTINQ.  H  stoue  orer  all  roadj,   wcighmg  uo  more  than  ^itt  tbehaUteariuga  full  of  nnd.    SoLarmwaa 

]  1-1  emiciT  nniiH  aiTM  with  "  Tnviptu  "  ^"'-  ^  ^^"*-  ■  '"^'  "'  """  """''''  ""' '""  '**'*'■  douB,  and  very  Utile  heaTinaM  waa  Dotioed.    How 

^k  pi^ett^^gue^^^^^^  alllhaye  heard  of  them.    For  rough  roada,  th.  the  plain-bearing  pe<™Ie  dean  up  t 

^ThSrtia  only^fpi^tof  ^»£SgW  '"f"' P'T-tbu.  one  oauWe  on  a  tneyele-^d  B.  S.  A.  Safety  Bicycle   (Birmingham  SmaU  Amia 

to  how  a  rifle  atJadiljVd  puU  with'out  S'^iu'^Xe'l  r^d7?«"'/™<  Iril^bv '.^S  Company)  from  any  who  h»«  tried  it 

'.«t>ini.  it  I.  .  «m  r™„n.i.f.i.  .^.rf     k..t  "eetiuff  wneei  ruiinmg  in  yrtni,  ariTen  ny  cnain            U 


to  hold  a  ufle    atvadil;  and   pull    without     jt,..;,,, -HmI  rimnmir   in   frlnl     driren   bv  chain 
rSL  L^t      T-h^  .ifj.  ..r'l'i^  r!f  ti^V  ti!'    advantage  of  a  trioyde  epring  ;  but  on  an  oidinaiy 


Bdto  the  lecoil  of  the  Martmi-H-nry  in  Buj7|;nd  ,™rJ^iui   j  ..^^  Jhaoomrooneat  microacopeal  find  the  mirron  qmta 

""^i"-  thnm      I  miv  mnmm^e  thtm  bv  uviuir  that  U»  good  enough.    One  minor  I  bave  gave  Die  fouf  01 

art  ba  admitted,  on  tha  other  hand,  that  „„;„"     „.„,iiv  .n>,nlii»i  tn  Hilt^V.  hv  the  mukeri  A*"  imaget  of  tha  flame,  which  would,  of  conns, 

•<i  iu  Volunteer 'eorp.  would  probably  do  ^'XoTd  ei,«£^     M«t  of  iem^  no  »•  "t^  »"  P>°^  d.flnidoo.    Thia.   howavar,  wa. 

mg  to  get  rid  of  the  preaent  aystem  of  cUaa-  ^n^i,,  ^/iiL,  „,„,.  nt  •m-mir  nt  all     VAihtr  thai  corrected  by  turning  tha  minor  ronnd  in  ita  cell 

lowhioh  a  recruit  go«,  to  the  r«.ge,  loadi  ^^  a  aet  ^a  «Tway  ^^uree  of  tbiTVotoa'  -ntil^poiot  waa  found  where  all  the  imagee  orar- 

pclata  it  in  the  gi-ueral  direction  of  a  target,  Jtl  Jddlo  un/^ut  ^  nJSli^n^d  liiti  out  of  th  l«PP»d.^J.other  mirror  I  bava  ia  a  concave,  of 

■  tdgger  ar,d<^«,/,i.,i/«tOMawhatha.  hoH.ontal ;  or  if  they  are  capable  ol  holding  up,  ii  «bout  lOf  L  f  ocua.     1  flndno  difference.fOT  ordi^ 

!S;»        -  ■"' *  ""l^  *"?  .*°' "?r°n°,*^  ""■  ia  aimplyhyvirtua  ol  huvingnoelaaticity  at  al  "O'k.    A^y  cmoavrty  m  aplane  mma  la  hjd, 

wniwa  eartaui  number  at  timea  (60),   tccu  —nnh  ■M.Cinff  nf      But  rysS  ■unnciM  .mehuan  and  ought  to  be  avoided,   bMauie  it  ahorteni  the 

^..rr  t!i  '*%'"""/'   ^ifi"^  A™b  ap^g  (Ld  I  ^tkrau'^C^weirtoo^  *«";'  tl»  ^"ie"'"',  which  will  be   geJle  abort 

mILJ'^h'"'-   .ThB.o^ln'wiceiforoon-  to^  ^et^'^bi  thought  guilty  of  advetti.mg   bj  "■<™gl',  if  it  haa  any  angle   ui   it,   wilhont  any 

-HBitanl- Henry  ndt^amto  pop-gnna  do  not  „,„n,inB  it  the  beat)    what  baiioeua  then  ?    Tbt  fuiU»r«hort«iing. 

imantotoamanythiugaatoallowancefor  ,pring.  Ire  atamped.eaeh   ona^th    tha  weight  I  »nnOt  aaj  I  can  menUon  any  definite  object  o» 

STJr-kT*'/     .I'tK""  <"'«'».'"'' 0'  tEcy  are  thought   auitable  to  cany,   and  happy  5>'2'*-B'^. '"   l"^    \    ~"i?„r^        !S 

n  In  light;  and  uutil  tbeae  are  mattered  a  f-,„™„rativclvt   ia    the  man  who    seta   one  wiU  differenoa  with  mirror  or  Ump  dlrMt.     If  anyne 

««  rijoot      Many  a  novio.  wonder,  why  fSrSt^n    we^gh      aUm^d    7n    it*     Bat    nu  "  ^  doing  very  .pedal  w«k,  -jd  f ande.  ^  onyr 

^S*.¥°£;T*'''""  v*,"""^»*P'^i'''  ^"    °t    m«k?re    and    ageata    (they  have    told  ?"«   to  mirror,  ther,  turn  it  aa.de,  Bid  uee  tto 

-  «t   the   bull'a-eye,  while  a    Oft.  wiud  IB             thamaelveal     are     in      the     habit     of     re-  lamp  flame  direet.     I  cannot  eee  any  advantage  ol 

\  »nd  tha  light  ehangiug  lor  every  ahot.     I  „„„nBndiuo    their    cuatomera    a   apriug   market  •  P™"-  *'''°''  «D°i>t    poeaibly    be    ao  ^ood  *• 

ST^*!!!  "?"  '"?.  ""«  "J'"*  *  T^*  two  or  oTfii  three  atone  heavier,  and  I  lava  beer  ^^^e  "'  •'l-^.O"*  ."P*'^  »dyantage  m  nong 

k-i"?  jPi  i^**'  '''^' ^'"^^^  ';^j5u"f  told  by  ridera  that  they  could  not  gel  on  wilhoul  the  Ump  fl«ne  direct  u  that  one  la  not  ao  liable  to 

h«.hetadb«naiu.ing      HerepLedthat  „ch  «tr..atr*ugth  Zab  apringa  ;  otherwiae  thej  get  the   bght   out  of  oenbe.     Whan   a  mirror  or 

Wit  aimed  twice   at   the  jame   ipst    I       ^„  ^^^^ ..  <'^^^„  ^^  ^  ?pring-canier  ovel  P™°  »  ^.  "■•'■gl't  touch,  or  ahaka  of  the  Ublo 

**"' "  ""•  unwilling  to  help  ma,  but  I  „__i,  ™fi^      w.ll    T    will  ainlMn  ib»  ouuin  in  a  "•».  »  "P*  t"  throw  it  out  of  oentre. 

OWhewaaapeakingthe"  truth.  *It  ia'muoh  "°S„r^ot  lJma'fl„t  aKv  «l^^  M  I  regret  that  I  know  of  no  advantage  in '■—— 

Vnrttad  th«t  ahooliug  i.  ao  little  t^  to  ,,ight  ■^ariea  f rom  13  at5.>e  to  ISirand  I  ilwayi  both  eyea  open  when  uung  a  terreatruJ  le 

"OUgttthaVulunteera  themaelvee.     Perhape  vVd„  ,  in-ytona  Arab      It  in  iwi-feciinn     and  mine  It  would  ba  agreat  aaving  to  the  eyea  it  you  « 

-iS  I.    that    it  ia  too  quiet    to   euit  tS:  Sfe're'i"  no"mi.1a"e- in   tli:  ^.'Ik    fTr'l^™"^  ^.  "■    The   &ing  if  the  roll  bot£  for  the 

•       jonng     man,     who      wanta     "omethmg  ,j,„„g,g  ji„^jg„ton„  o„  difter^t  machinea,  al  micnweope  and  leleaoope.     Tou  can  nie  both  eye* 

n«rgetio    a*  an   outdoor  amuaement  thau  in  .tone  nor  haa  one  ever  broken  or  takena  uL  Mi  ooly  whan  the  atrooger  light  ui  m  the  matroment ; 

Oa^ira    and    holdiiig   hi.  breath  while    he  i"*^'"ho"  12  „  121  Xu"b^^  when  the  weaker  light  i.  in  the  in.tmment,  than 

"J.  mark  nearly  hall  a  mile  away.    Thefaol  dianged  a  lior  13-atono.Jringfo;  a  lOatone.uid  Tpu  murt  .hut  the  enu»d  eye.    Micrmcope  by 

?~^^  ^f"      "^  ?"•,";!"  ""tf^'  "  ao™l.a.*d  with  the  re.ult  that    he  thinka  ol  diffua.ddiyhght.-Tlie  light  ,n  the  inatruuiant  1. 

^JP^."'^    a  oiick.t   match    or    bicycle  changigfora  9  atone.     With  .u=h  a  apring,  and  the  weaker  :  yon  muet. hut  the  other  eye.  By  arb- 

'aoubUe..anolhrrrea.on.    There  u  uau^ly  the   Sddle  properly  placed,  one  can  rfde  Jl  das  fi'!>»l  lig"  ma  dark  room  you  can  keen  boi  eye. 

Uth  lor  Tiaitora   to  ue,    and    an    outwder  without  the  leaat  aorene™     and  roads  that  were  a  open.     One  hour  ot  ateady  hard  work  with  th» 

rWa,  or  ha.  mean,  of  knowing,  whether  „i^       t^    ^de    on   become    comfortable.    Whei  microacope  by  diffused  daylight  wiU  tire  yon  more 

»»t^  >  pair  of  crack  matkameuoonteiid-  „ida  are  very  good  tho  apring  ia  of  htUe  import-  than  a  wiiole  day'a  work  m  a  dark  room  by  lamp 

»    the  broiiie  medal  of  their  coonty,  or  a  ,_„  t,,  ,„^  ?.,  _)„,_  .h, „  ™  -n„(,h  a  i.  .„„■  '"gbt. 

■Mnovbeawhohaveto  doall  theyknow  to  ^^g^  "Cine  \^^rt  t^!^,  «T  ba'^TfSr  ,  With  the  teneafrial  tel.«™«,  M  AM  in  1,000 

W«™  outright.     Ou  the  oUier  hand    tha  done,  can  imagine  tha  differenoe  in  .peed  that  anct  have  amaller ,  emergent  p«.e|i   U«n    -llm.,  ^ 

nUBtiaenUr<>lylreetr.uncTueltyinanyform,  .  spring  „»kS  over  rouah  or  even  ordSary  roada  Kght  m  them  la  lea.  than  tha  lignt  In  the  onund 

t^i,"^'  '"1*".  ™*'"'  ■J'"P  '.?'".''  -"J  ."""  "  "  marvellous  aimply"  and  more  important  thai    •!•.  .U«i«fore  the  unnaed  eye  muat  be  claed. 

I  J,  the  target  at  200  yard.,  or  the  faint  tap          ^ther  single  point  abiut  the  machine.  ^*^"'  "  »  "law,  know  nothing  about  teleMopei. 

Itiheard  at  the  luug  rangea,  with  a  pleaturo        v- ,_    -hv  in   it  nnmB    ™nnnl    ride   even  theii  In  the  aierchant  service  they  are  never  uaad,  and 

■tag  onder  the  blow.     Again,  aocidenta  are  ga^'Ti,  m  the  clauiiiB  of  the  aaddTe      An    Aral  '"tt"'  become  ahore  loafera-i.e.,  ooastguardamen, 

'     '  !'',;"j:;fSt".?r.VFr.°"'f  •!■!.«■  «»*..A-.iA,,w.a. .th.1    -      •■ .....■». 


iMa,  and  when  au  accidtnt  does  happen  it  is  .nrinir   tintlv   •hnnLil  hn  nUirx)  an  th^t  the  Io<,d(>i'  that  the*  bava  much  taloacope  work  to  do.    Hw 

t  invariably  to  a  maik.r,  «id  not  tTacom-  '^«{  Ui7  a^k^g  Slu  SlSwJSj      B^eX^  iuitrumfnta  they  are  than  .upVlied  with  are  hwdly 

r.    I^t,  but  by  no  meaua  leaat  the  acience  it  „„f,e|j    ^t    the    inventor    recommenda    thii  worthy  of  tha  name  of  talesoopo, 

aAootiiigfaBauot  beeuproatituted  tobetting;  pQ,jtiuQ    ^^    j  ),,,e    found    it    beat      Then  tbi  Monad  ij  rather  an  indeKuite  term;  somemenadl' 

ndl.  — ,tr  betwteii  comrades  is    trtqoaut  J^^i^  ^„,t  i„  pi,ujgd  ^  that  it  riiea    and    falli  AagelU  ahould  be  easily  seen    with  ""     "»»<"- 

.tnuuauwofthenmeteenthoeutury  ^it^  the   rider    horizontally,    or    always    paralle;  again,  would  be  diffiault  objeota  with 

ual  betting  niBu-has  no  acope  f or  ^^    jt^,,    „ot    more    in    front    or    at    back    hut  Ppwen.    Perhapt  tho  following  ma 

ru^a  at  Wimbledon.   Allo«,  or  ,,„       k'efping  honzontal  from  its  loweat  to  iti  Fennewy.     The  flagella  of  Volvox  gl. 

Wm.  John  Orey,  F.O-B.,  highwt  poutio£.    Taa  potition  varies  aomawhat  foi  ba  aaiily  aeen  by  a  jm.  ondark  gromi 


aigella  ahould  be  easily  seen    with  ^in.,  othian, 

F^easional  betting  n,au-has  no  acope  f.i    t^^'it^K  'not'  mrr^Tirfi^t'or-ir'Uk" "ui  ^;lj?™"°plrl^p.^he" llU^"i^g'maj"^tp  W. 

taioo.  praatica  at  Wimbledon     Altc«,  or    ;|„"7k'«,pi;g  hrn^.ontal  from  its  low^  to  it<  Wnn.«y.     The  flagella  of  Volvox  globator  ^onid 

^"m.  John  Orey,  F.O-B.,             highwt  poutio£.    Taa  position  varic.  aomawhat  fo.  ba  aaiily  aeen  by  a  jm.  ondark  ground  by  artifid»l 

S^rHt.h^hDLirhain,                   diltdtentridera,  and  can  only  be  found  by  ahiftinf  Lght  when  they  are  lu  water.          _,  „    ^  , 

Hon.  Sec.  DerwentBifie  Club.       u  till  you  feel  it  risea  an/ fJls  paralli  as  yoi  „      ,     ,.                    Mward  M.  M«leon. 

"-TjWj jump    up    uid     down    dtting     m     It.       Hall  Shetland,  Angual  3rd. 

an     iuah    backward,    or    forwards      from      thii  __^_^^^i^^^_^ 

S*.]— Ia  tha  faitecwt  of  all  traa  lorari  ol   wdtion    wiU    eansa    it     go     aU    down,    elthei  

' — ^-    I  hHlan  ta  Alaraide  iwdan  of  the  kaek    or    front    and    bnmp   as   oompkined   ot,  ....            .        .     m    .    .  . 

■nJiiw^—  "Tiiil^fc-."  iMniia  ad-   tal  wtei  n  ^wcd  yon  may  wtelj  ride  a  aprini  Aatronowtoal  Inatmrneata.— An  QlostrMaa 

1^  i«>  a.iB^ade   U  wa  amtTMow  jonr  waight,    aa  I  do,  aiu!  ektatogne  of  Aitronomical  Inatromeota,   Obaervk- 

-^—na    a.^^^^,  _j—  u.    Yon    will    find,  nra«>var,  torieL    &11.,    msoutaatured    by    Howard    Giabb, 

t^a^m  to  flt  so  matter  now  you  ail  Dnblin,  has  been  iaaued,  and  will  be  found  nnfnl 


Lvly  out  yon  wU  by  uatTonomara  and  other*,  aa  it  eoutaina,  beaidee  a 

ij  wan.  Ukd  tliai  number  of  engravingaof  inalmmentaandbuildlngi, 

■aetlug  es  yoiu  an  explaoatwr  diagram   of   Orubb'a  new  ghoM 

Iwvtod^nathi  mliiiuuiatei.    W.WatKin  and  Sons,  High  Holbani, 


ta  for  Ki.  Qmbb. 
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PISPT.TlilR    Tn    OTTIl'RTIilR  re69M.]-H*t     Liolnc.— T1i»     bMt     tbing    wnlagaMUa 

JUirijlJlQ    iU    \J.UIlli,lllO.  "aiffron''<«nd(.i.toh»T«  .new  lining  oTiS:    KmiihMtlltai 

■taiiisd  IwUiBT.     I    ahonld  taks  ths  hkt  to   Uu    iU  biejela  Men 


_           _  ftnd  h«T»  Mmething  to  Mr  to  him.— Esaix.  and  to  lutTs  Hb, 

Sfffi-,?^Mi7^"ifiiviS^^ ''"'"""'  [«»Ml-l-«'i  Bu™ln».-In  reply  to  "  Knem  ^^"hS^ 

I4<  lU/e  and  «H.ni»r  qflAejutry  luM.  Bemioa,"  we  OWnot  Mt  how.  In  jooi  oolmna  of  ,«««  i     t™ 

BepUEa  to  QouIm,  we  an  ntUng  a  jratnitoM  LM»6^-J-l*«« 

[SeeTe.l-PrM  BMd«.-I  feel  It  my  duty  to  adnrtuemtnt.    We  do  not  ftik  it  a^iuble  to  ^^^  wS!^  ' 

nply  to  the  lemarka  made  by  "  Q.  L.  S"  p.  603,  pnbliih  a  owy  of  the  ipedfioation  of  oor  "  p«t«ot  rj!j!r"£SS?^  hzJ 

fnaananon*  may  be  mided  by  U>  falw  idew.  appaiatui."^  What  doea  it  matter  whether  It  It  "T^J^^Tl.Tr 

l(t.  The  two  qneilM  (horn  which  this  diaonnlon  patented  Mr  not,  m  long  m  it  doe»  the  work  rena-  — i-™"  o  th  i^ 

baa  emanated)  were  written  by  the  nms  idsntioal  lanted  f  If  "  T.  B."  wLU  apply  to  the  Patent  Offloe  l£S96i.]  — 8ta«; 

anthot,  ft  gentleman  who  ii  anxiooi  to  know  how  hewillbeabletoread,  and  abo  to  obtain,  aocnyof  blowing-engm  !■ 

lo  tnne  leedi  limply  for  hii  own  penonal  benefit,  oor  ipecifiMtlon  and  number  of  patent,  &o.    we  do  that  pump*  air, 

I  do  not  halitale  to  tell  the  trntb,  and  inform  not  ooniidar  it  neosHary  to  have  an  attendant  at  which  open  Inwar 

Inlamted  leadert  that  "Q.  L.  B.'i"  reply  on  out  exhibit  at  the  Inrention*.  Ur.  Briggiiialwaji  ont  by  the  motic 

p.4&7ii  "wide  otthamaA,"and  notmy  reply.    I  there  from  4  pjn.  on   Satnidajl  to  aniwer  all  oondniBee the itai 


jn*ti&ed  in  keeping  to  my  prerioni  itatementa,    inqniriea.— B&ioaa  isn  Co.  mre  (or  Iom},  i 

■ .^^.a^  «.'«  «  SSE.^P^J;'       [66950.1-liead    Bnmlng.-For  the  toJoma-    -?^,. 

r!S!U^»™    tionof  "FinemBeipioe,"»nd  otheni«tereited,I    ^[570*9.]- 


and  to  expoM  fi 

}S!^\^:S^^iVt.J^^T.S^^^S?  d»ri,nKirflUWlj,«idMjy  notice  ol  oppodtlOTi  to 

S^IB  .^■jSSir.SiSJff^,^™  aiiyl»l!l"n,  ■»"•  pte^ilM  &,  within 

-iiii:     '.  »°'ltho«mt«rertwltod™w.omeoon-  two  montiS  rf^tho   InttoTdnto.    I    tpU   with 

SrSnnSriS^l""^!  'iTSS'S  P"Mlowith»m.artJliy.o  it.  »™iS.  o,  ' 

s^^^a,?sns;."sS".s.sss  g  ^'r  -«»»'  ■"•i-'""  •"  "»'in™.t.,.i 

■od  toning  Ban  only  be  acquired  by  oonitant  prao- 

tioa  and  esperimoe  in  the  art.    To  limply  teU a  [6eg6(.J-I.Md  Bainins.-I  am  wwy  to  flod 

qveriit,  or  explain  to  him  the  mere  opraation,  i*  that  Menn.  Brlgfti  and  Co.  are  annoyed  at  my 

not  *lifflaient&  nieh  a  oaw,  for  that  ii  really  theory  lait  letter,  wherein  I  ■paka^tbairleadbamlogon 

withont  practice,  and  ai  tnoh  la  ot  little  or  no  nine,  the  merit*  of  the  aolnal  work  Itnlf,  which  wu  true 

Henoe  the  oonnitenoy  of  my  pieiioni  remark,  that  lo  nibitanoe  and  in  laot.    When  people  put  ■peoi'- 

we  want  more  "practical  information"  and  leu  mom  of  lead  bomlog  into  eshiUtionf,  it  li  taken  ""PP^SB  »"^ 

"theoTBtical  honAog"    Theory  i«  aU  verr  well  far  siuted  tUt  thay  do  not  exhibit  the  woirt  ™.  *™   "■P"' 

In  Hi  place,  bnt  In  many  inrtanoee,  theory  alone  b  whii£  they  can  do,  and  it  these  ipeoimens  are  the  ">"'  '^•Jr?  * 

batter  omitt^becauM  It  doM  not  alwayg  benefit  bert.  they  are  oortalnlrTeiy  Inferior  to  ordinary  lead  """  ^'^^St  t" 

thaqoniatptaotically.    41h.  By  "  mieconoeptiot),"  burning.    So  far  a*  fiieir  patent  goea,  I  wn  a  die  °?°'°*' 4^'^:  A 

I  dmply  refer  to  talu  and  mistaken  ideal  o(»ublned  interested  perun,  for  I  oertatnly  wonld  not  om  it  F^  *°?^*T~. 

wWinuheiniolDeions,  which  are,  from  time  to  time,  in  the  preient  age,  nra  do  I  fliink  that  any  one  •*°<^'T*l'Sr 

dnwn  from  oartain   statemenli.    I   did  not  use  would,  after  they  bad  taited  the  metlti  cj  gas-  MP^^r  ""™' 

dttierof  theaboTetarmsinrefersnoetoanyof  the  genaratina   maohinci.    II    Briggi   and    Oo.    will  ■"****•  ••*?™' 

reoent  cemarki  made  by  "  O.  L.  B."    6lh.  Per-  take  the  bonble  to  make  an  appointment  to  meet  '^'^  "^  ^  ■^ 

Mnally,IdonotDbjeettobesMedui'<aniatenr,"  me  at  my  workshop,  I  will  ahow  them  a  machine  anxionsto  haro  t 

parHanlarly  when  we  come  to  oonaider  that  a  real  oonetmcted  upon  the  tame  _prinoiplB  aa  theirs,  and  BaatBuwat  wwai 

•■professional"  does  not,  in  a  general  way.  give  which  was  made  and  nsedTat  Hioe  buildings  at  SSI    .■.?°"5? 

adTioe  or  inatmction  gratis,  either  through  priTBte  Sooth  KendDgton  in  the  year  1880,  bat  which  was  ^l^"^"™" 

•orrMpODdcooe,  or  through  the  asenoy  of  a  me-  discarded  by  reason  of  ita  irregnlar  action  and  on-  "f*™ '  f^i  fiaom 

Obanioalpaper.-O.  FsYm.  anitaWlily    for   Isad-bnmiDg   pnrpoees;    but   aa  5.      5!i?°?r    " 

,^ssii^s^^^^f,sut'£  ;s7hoS'&;u!s<sLSi,!;rwS«5f  ss:Si,5,s, 

aS,  SESST-  iwh!;  ^tt-^  t.^i;;^^.S^K^  in(onn.tioo.  gin  him  >  fow  pmotl^  putlonUn.  [67066,1  -  Bio. 

™pp«.    Th.ln..™^.t.n,poln.l.lKSlh.  Eff    £^th?'SSin:l'S'..T,  "3,^ 'oS?:  SSSt'S'".^': 

Tonlent  altnation,  1)  Bxed  an  alr-pamp.    In  the  the  problem  aa  er 

bottom  of  tike  machine  is  fixed  bom  3  to  6in.  of  Jolin's  donble-wo< 

ordinal?  oottonwaite,  or  other  abtorUng  material,  4B3,  Jnl*  SI,  doaa 

sooh  aa  tow  or  the  like,  this  matvial  Ming  satn-  indap^oent  worl 

rated  with  methylated  apirita,  bsnzoUne,  pebolenm,  does.    I  merely  n 

tnrpentiiM,  rai  snob  like  mfiamoMble  matter.  From  fact.)    The  donbl 

the  befoie-mantlaoed  alr-pnap  we  take  a  pipe  to  aimpfy  obviates  tb 

■._:      ^1      > fOTOa  air  to  the  under  aids  and  tbrongb  tbe  More-  oennaUtr  of  belli 

bWBOntal  and  fte  stoping  baea  is  proportlOTial  to  mentioned  aatuiated  Inflammable  material,  tAiab  Kdloirtsg  ideas : - 

a«^^aMingatttatpomt.    When  the  load  is  at  the  air     becomes    chaned    with     hydrocaibdn   gas,  ^^obp^eXW. 

OBirtrelheibearing  atereypomt  in  the  beam  is  which  is  oolleoted  m  the  top  ptA  of  the  bef^-  atlnfemut  will 

half  ^e  nine  of  the  load.    Will  Prof.  GoodeTe  mentioned  cylinder,  which  hySi^ieubon  gu  la  con-  demo.    »  the  i 

5l^*",  ■??"""8    «  ■P™'™  <"   «>•  oriainal  veyed  toone  of  Gottonand  Johnson'aorotherUow  SSo.  ditto.  It  tbi 

qoesHon  In  the  number  <rf  May  22nd  f-J.  8.0:  pipe  in  the  usual  manner.  1  may  add  that,  Inatead  ditto,  ditto.    The 

166937.}— TonaKaftanrement.—Thisissimply  °*  "^8  *  pmnpditMt,  the  alt  Is  modi  beat  It  immaterial  inab 

tnAders' or  dock  ineasaremsnt.     Bonder's  is  taken  pumped  from  a  water  eolomn  bellows,  aui&  aa  ta  flTemHaaormore: 

tctantbedlmsnilona.— J.  M.  T.  sbownatFig.  66,  ■'StandatdFiaatlcal  Plumbing,"  Teniant  or  reliable 

■g.'-y?!r"^,,'^'^,"-'  ". »*:•  s2'i.5LsSf:£n?Sh'°,.siS.T^jS'  Si'SiSin.S 

Sff™™SL?S'Zi'*S"'j;'"SL.'°  Iln™fi3^tooT.r»>ni.tU.l5.|rjJtrffnZi  iSoSSTSST 

an  opinion ;  bot  if  ther  are  of  the  free  reed  tvne  .  ■^  -  n.^  . 
be  may  safely  aaanme  that  they  have  not  euoClT  f66953.]-Boraolo  Aoid.-Better  laaTe  boracda  doi^otdiffewnl 
the  same  tone  as  the  inatranients  they  are  Intended  add  ont  of  your  jam.  Boil  your  Jam  ptopeilT,  and  pnotual  espenem 
toiepreeent.  Aa  I  am  proteaionally  interested  in  "t  won't  fetment—HousBWira.  r67067.1  -  Tmn 
leaiidngalllcanof  the  modem  antomatioinatni-  [60966.1— Steam.— This  I«  dmply  copied  from  — To"B.B.N,"- 
msnta  {ao-called},  I  shall  be  glad  of  the  informa-  an  euoiination  paper,  and  can  be  readily  answered  QKmd.  I  here  fin 
tion  where  these  examples  can  be  aeon.- Gbit'a  by  reference  to  the  table*  in  the  pocket  books,  or  nndinit  the  tent 
■~  by  looking  up  back  nnmbBi*.— EsflAB.  thwiio,  The  Lod( 


[60918.]  -OM'Prodaclnff  Apparatoa.- To  [66967 1-B»11  BoarlnKa.-I  can  qoite  under-  [67069.]— Powi 

'iH^cii,  —My  enpna  draws  in  the  charge  at  atand  "B.  R.  N.,"  p.  481,  prefenliigball  bearings  attention  to  what 

erery  revolution,  which  is  flred  at  about  one-third  because  I  fear  sure  he  has  nerer  ridden  a  bloyde  prlxti  io  ^*  answi 

of  out-stiohB  without  compiassioii.    "  Z.  T.  S  "    — '"-  -'— ■-  •- — = —  __  ..  .....:.  >  .    .  -;.  .  ik. _.._»<«.  th.  •■ 

Inieplying  to  this quen,  warns  me  that  gasoli 
gaa  u  more  daogetoa*  than  common  gas  umeas  tl 
goimtai  has  a  good  safety  diunber  attaehei 

t|ut  I  pieaume  the  generator  you  have  deaorlbed  _  ^u  .  u.^  ^.m.  u»  uwuciw  m  u»  iihii.    xi  dwu  wb  una  Hia  ■_« 

V^'^J^^*'"^^^^™^**onnaailtkot  bearings  are  so  exosedln^  good  and  «an  to  work  This  also  abovll 

an  explctlon.     Yon  wiU  And  my  address  In  the  as  some  of  yonr  eotnspDudents  wish  to  Aow,  how  is  Httad  by  anp 

woperottonn.and  I  sh^  be  obliged  it  yon  oall  isit  our  rsilway  engineer*  don't  apply  the  ball  oourM,tfaa«ri| 

ita«MWirfnrsr's  attratfon  to  It.    Uaor  thanks  bearinn  to  tjfway  carriage,  and  £  mts  a  eon-  an«w^  glni; 

rcira»iBiozmtaoBj<mb»TegiTtiiBW.—<iAaa\n  nunpuoaoltnd',  *na,tinttias,wbi\aViD<nio*&  afaoutSSOlL-a.- 


KNOLISH  KEaHANIO  ASS  WOSLD  OF  80IEi<aK:  No    l,Oe'. 


ENGLISH  MXOHANIO  AND  WOBLD  OB  BCOBHOB:  H>.  1,064. 


doa  to  Bii^tOD  1«  hs»TT  (Mnapsred  with  60  milM 
ontontlw  Q.W.K.,  L.N.W.B.,  M.B.).  Theohiat 
■iMUent  which  appeui  ii  1  in  2i&4  uid  1  in  100  for 
%  milai  per  Nair  Crou.  Ths  timiot  od  the 
HB.S.C.B.  bMS  b««ii  gtttiog  huTiei  uid  hMviei 
•TMT  Jft  A"^  "<"'  ''''  ^''7  eipiui  fiom  Brighton 
to  L(»ndon  Biidgs,  kkfingat  S.iG  a.m.,  weigh* 
360  tou  (eiig{ns*nd  tendmlaolndad).    TooaQvej 


mlmali  In  prowoiion  to  the  tc 
leep  the  (qiuniim  in  >  very  d 
njielt  to  ke«p  it  in  K  piMa  «h 
ireatnisi,  and  ohange  Uie  watei 
leedn't  UTe  ml  Mw-wster; 
lonthkU'i  ■□Buioin  lea-olt, 
I  wall.    3.  Thtn  Ii  not  the  ■ 


thll  in  one  hoar  and  five  m 


diffioDlt  work, 


my  K 


onnooonnt  oltbegiedicmtt.  To  feed  the  bailer,  m 
tlMfeed  li  heated,  pomp*,  ud, not  injaoton,  are 
and.  llie  pnmpa  Ur.  Sbondler  naat  tie  of 
peonliu  oolutnottoo  :  th«T  hate  thne  blet  and 
tbne  outlet  TilTea,  and  an  air  ehanbar  plaoed  dou 
OT«r  the  outlet  valVei.  Two  imall  Taliet  ate  no- 
dded on  the  inrtiov  pipe,  wbloh  take  in  au  at 
areiT  itioke,  and  »  Kntea  the  woiUnK  of  tlw 
pnmpe  and  toep  the  ali-TBwak  nipplied.  when  toe 
water  In  11m  lender  get*  rny  low  and  nrj  hot, 
Umm  tcItci  do  not  wrak,  and  a  imall  eook  ia  pio- 
Tlded  on  the  Wf  rtinchonM  maintdpe,  bj  whioh  the 
drtrtdt  can  allow  ak  to  etoape  into  the  pump,  thiu 
keeping  It  peiteotly  qnle^  aa  when  the  water 
li  eolder,  voginea  fitted  with  pumpe  alone 
an  liable  to  get  into  tnoble  if  they  hare 
to  atop  tor  any  length  of  time  with  a  heavy  flra  on, 
■ad  no  maana  ezining  of  getting  water  into  the 
boibi ;  w  Mr.  Stronduy  baa  pUaed  an  auxiliary 
IMd-ODup  nnder  the  WeetingKonBe  pnnyi,  and  bu 
proridad  a  Taha  by  whlsh  air  ia  aUowed  to  eiton- 
trte  in  lb*  air-pamn  wlthont  being  loroad  into  the 
leeafrer.  Ilka  WatfmghoDiaaDgliia  being  then  pat 
En  notion,  it  will  feed  the  bdlar  at  a  tato  tnffldent 
to  preterre  it  fnon  all  ri*k  while  the  engine  ia 

geai  la  very  kgenlou.^nie  temi^g  wheel  and 
■new  oaa  be  worked  by  hand ;  but  the  oom^euad 
ait  from  the  WeatinghoiiBa  raiTvolrla  em^oyed  to 
dothaheaiTWOrk.  Aimalleylindet,4lM.  4iam., 
Ii  flttad  wltA  a  pWon  and  tod  attaobad  to  Ihe  nni 
of  the  ramnlnK  ssrew,  and  a  imall  oook  allowi  aii 
faoin  the  Waatugboue  main  raaerroir  to  ntM  in 
baUndtkepliton.  Tbbtorcea  the  engine  intohaak 
gMi,  and  ths  ivew  baa  nuraly  to  be  niad  to  ra> 
ndatethemoTamant.  Byallowiugthaalrtoeeoape. 
b  weidit  of  the  ndve  motion  pwa  it  into  focwanl 
gear.  Tban  are  no  b^anoa  wtighti.  There  are 
nMmy  otherfaatDrea  m  thla  engine  Whioh  are  oommon 
toman* of  Ib-Sbondlej^'aengbiM—'ria.,""  *'" 


m  Janiping  Out.  4.  Any  pli 
a.  I  uionld  reoommend  joor  di 
IT  if  yon  pretsr  It  the  hall ;  no 
low  for  oaefnl  hinta.  Tod  m 
hine  on  It  too  mnoh;  in  the 
patter,  bnt  in  rammer  It  m 
't  laate  any  aorapa  ol  me 
I  ODght  to  be  fad)  in  th 
whole  bnsnaia.  If  thl 


indopen  wide  generally  while  i 
ha  abnt  (whlA  the  taemeat 
aeting)  muit  be  taken  ont  ai 
rith  a  mull  nvL  More  ad*l 
liffionltlea.-  B.  A.  B.  Bmnra 
j)dge,  Oitoid. 

[GT20S.]-Lecal.-UTOiidi( 
[ronnd,  yon  oan  oompel  him  to 
IT  if  the  Talne  baa  Inoreaaad,  y 
ke  diffarenoe  by  way  of  oi 
[neetion  ii.  Did  be  atipulate  lor 
dhonn?  If  he  did  not,  of  00 
rouliko.  Tender  him  the  remi 
knd  take  pnmaarton  of  the  i 
noreaied  in  valne,  of  oonne,  hi 

itoe.-OB. 

OBASBWBIUro 

I^  numbtrt  and  Htia  nf  fuerie 
fftrvd  for  jIh  KVf  I*  art  Itutrtfd 
art  ttptattd  fvur  itteh 
■immhjAe-rtlH  tUt,  iw 
or  (Ai  (««ll  tf  (Mr/<U<M 


fffM.    1 


jnnniaailon  with  too  gnaid,  the 

dajliiBto  |Bn«  glamoa,  the  two  pnaiare-^Dge 
gbsei,  wUh  two  handa  aacA  (one  gaoge  na  the 
deam),  one  of  ita  handa  telle  the  boilar,  and  the 

f or  the  Weatiogbona*  bake  (mm  of  ^bandateUa 


8h«f dug,  iifT 

10742.  O.W.  BulwarLmmstlTCi 

•er^e.  Butwdce^aii. 

■8740.  FatotH'i  Vhail  UbIdk  To 


ootiide  cianka  In  a  line  with  the  inaide  ooee  (uid 
not  oppoaite,  aa  they  nanaUy  are).  Ilie  pirton 
fod  and  oroiihead  an  in  one  lonlog  of  ilaeL  The 
mirtion  ^ato  U  ^  oatt  *teel,andthaniideafotthe 
Tain  toda  are  oaat  with  it.  The  tenido  baa  inaida 
baaringa  to  mateh  the  engine.  They  are  oilad  from 
the  top  of  the  ooplng,  aoaea*  to  wUahii  obtained 
fey  wdkinK  along  the  foot-platn  Thna  all  ritk  of 
BMn  '**""^f[  over  to  oil  tho  boxaa,  and  balna 
knocked  oBl^  biidgei,  tm.,  Ia  done  awqr  with.  1 
mnit  now  apolonaa  tor  Ming  up  ao  moob  of  yooi 
maoa,  bnt  tniit  Ibia  may  be  Si  oie  to  jonr  readen. 
The  QtanTllla,  Nortbo<^,  and  Saliibiny  are  of  the 
Mune  dimendoni,  £o.,  aa  the  Qladatona,  and  two 
more  are  being  mada.— A.  A.  0. 
[6T1S3.]-Dfllla  nnd  Tap*.— 


WSl.  Thra^wUn „ .  _, 

tarsi.  BafatiSiCTelt.sii. 

10708.  BolUlog.tll. 

Win.  fUToti.Sll. 

W»8.  Andaai  Uihte,  111. 

WO.  Latal.811. 

10771.  Oi£ea  Drain?,  ail. 

MI73.  01iuanlDl.*attHr,Sll. 

MTU.  Rti«aandSttiCBiTla(a,I 


KMl.    BatablUt7  of  CaHionk  AeK 
MMt.   Caoak  8ula«,  taa. 
MMT.  BolBiT  Hi£%a>b,  IM. 


(Haitin'i  Mmw.onttlDK  taUea.}-B.  H 


I6T19a.]-IrQD  Bnatlnc-Unaaadoil  la  *om» 
Hm—  need ',  bnt  Book  and  Hirbman,  the  too 
niakara,  emploj  a  a|^edal  tranaparent  preparation 
whieb  wonld  aniwar  the  requitanMnto  of  tbi 
qnatiat.— Baogbub. 

[67304.1  — Baa-Wntor  Aqnnrlnm.  — 1.  9ea' 
anemonet  ate  abont  the  eaaleat  thingi  to  keep.  Xb» 
eonunoo  aort.  Actinia  mtatmbruajithtmiim,  lira 
beat.  The  ''Flnmoie"  {8.  dianthiu)  ai«  lovel] 
enatnre*  and  lire  Terr  happily ;  aa  do  thi 
"Daiaiea"  (Suorfia  MJit).  Almoat aoy aort sz' 
eept  the  ■'  Dahlia  Warttet,"  which  reqniraa  mon 
water  than  it  ii  poaiibk  to  allow  it.  Foi^ihea  thi 
blmmlri  and  gobiei  are  deoidedly  beat :  eeb  lin 
Ten  well  (I  haT«  had  one  for  two  yearaj,  but  an 
aablom  aam,  ao  don't  do  mnoh  good.  For  planb 
yon  ought  only  to  have  two  aorta  if  yon  want  tc 
get  on  well;  one  ii  the  "Sealettooa"  {fTlt>, 
Jatittima),  and  the  other  Enttnmorpha.  2.  Yoi 
tankaepOie  mttei  tor  &va  jttn  without  ohanglng 
tat  M  otdtr  to  do  to  yoa  ntoit  haTO  vary  fe« 


ClaikaoD,  20,  eBgtnaa,  Ibnol 
O.  Bennie,  20,  engineer,  Glai 
H.  tlnawoith,  aq^anginear,  B 
ohaiter,  £1M):  Harold  H.  k 
Qataahaad,  £160';  William  T.  i 
w>.«¥ijm1  dnn^taman,  Q-lai 
Blehardi,  33,  bSukmlth,  Card 
Dolby,  23,  anginea,  Leeda,  £1 
21,  engine  fitter,  Pakey,  £1E0 
20,  endnaei  appnntioa,  Frea 
Uo^reJO,  22,  maAanle,  Birmlni 
W.  UontML  2i,  fitter,  Ctewe 
Halllnaon,  24,  aaditant  anai 
Haory  0.  Jenkini,  2S,  eogli 
London,  £100;  Robert  Smith, 
cow,  £100 ;  llionaa  W.  Naah, 
don,  £100;  Henry  F.  W.  B 
apprentioe,  London,  £100 ;  A 
■DMhanloal  engineer,  Netting 
H.  Weill,  10,  marina  engineer 
£100;  Oeorga  Hilnta,  U,  fit 
£100;  Henry  Beghey,  22,  engi 
Kant,  £100;  John  Qoodmao,  ii 
£100 ;  Maik  H.  Ornmmia,  21, 
Hidl,  £100 :  Oliver  Marah,  2; 
Crewe,  £100 ;  Thomaa  Qalbrait 
Hanohaatar,  £100;  Joaeph  B 
attar,  Stratford,  £100.— Caldt 
ware  braokated  equal. 

Vew  Flra-AUra.— Witl 
Fritohett'l  alantrio  flra-aUrm, 
IDS,  we  are  Informed  toat  M 
and  Co.,  of  41,  Qaean  Yiotoria 
aola  makera,  and  will  be  glad 
meat  in  aotlon  at  an*  tmie  a 
sea,  Qoean  Viotoilvttndb. 


aUERIBS. 


[Gnci7.]-SlMtrio  l*mp. -I  tan_ 
Svan'i inaadeaecnt lampa.  Hovaaltotall 
it  0  p.,  u  it  ii  uit  uukad  I-4t  oat  tt.  i 
raui  ago,— PU7»B«» 

IIT108.]— Spenkinc  Tnb««.-<^  aar  " 
Mpei  irtu  haa  had  eipetfaooa  U  t^atic 
neakinit  tobia,  aay  It  Uwte  ii  aaj  dOei 
BDBkatii«Ihi<ni(liaaottj>flllii.Itadripit  I 
ihallhai*  aboutds  oomaatD  tam.-9.  B. 

[B7Kt.J— Onea-bardanad  ]:ron.-Vlll  i 

—laakindlTMBia  know  bow  I  cu  aa. 

Hainan  udinaiTimUVa  Ant   Wbt  u 


ne   Um  <3  bait  monM  a; 

imit.]— Oo-ordlaate  Qeometry-I 
rfTOoriaadoab*  kind  aunrt  talafotBia 
LBotalalanflaandradlea  Taotoa  an  noeiWH 
tnd  whan  negaUT*  t  Aln  It  the  netangglu  « 
if  A  bet,4;o(B  »,-i,ot(l-i-i, 
ilaeb  coafaa*.  and  tannnta  of  a^^  IMna 
jolBlBgAaDi  B,  AandC— B.8.  L. 

rnrSlS.]— HT<lroBtattoB.-I  Aanii  U  i 
'—BlQi*  "KK."  would  ginnt 


[K»U,]— ■leotrlo  Ball— WDl  bmmU 
Ihb  Yalnable  woik  intomi  me  how  mn^,  ■; 
■lie  I  itunild  mquite  for  two  ira  « 
diameter,  lln.  long,  to  work  a  £lD.  pag,  u 

iiniaj— A  Pottery  Pomaoe  toi 
mental  Work-Can  asr  laadit  of  ihi ' 
liawinfa  and  woiUw  detalla  i^  ■  b"U  N 

baing  aboM  «t(.    Swdbafunuue  wooll  b) 
manr  readoa.— B.  L.  Pauaaa. 
IiTiifl.]  —  Wlieatatmia  Bildgej-^ 


"aSdaSuji^ 


[Mil7.1  — TaxiderHiy-—  Can  anr  i 
"lUC."£^pmgonl  of  a  dlffleul^  t  In  pn 
water  dab.  rtaU  to  kaepUieii  eoloor;  loae 
tor  tutanee.tara  dark,  therabr  to^ng  the 
OH  Ilia  mad*  from  parchment  oattlDg*,  i 
Yomo  Biemaa. 

isms.)  —  Bleotro-Karnetlo  Prot 
anfot  Mornaden  kindlT  work  oat  rhefi 
km,  and  ibow  how  It  la  dooa  T  A  udS 
H  cantlmjbea  long,  aach  barlDg  Vno  tor 

AhmaduMmagDetof  nood'  nft  b»o.  Sa 
C,ia  fixed  with  ^tapolea  hallwaj  Into  tha 


ilmllai  hoTMihoe  magnet  D  la  tree  to  i 
other  endi  of  the  e>>lli.  What  ia  the  cum 
ampfaea  nqnlnd  to  magnetiae  <^  to  utnii 
of  DugDstu  field  45)  I  Alio  what  ia  the  fa 
nntel  oD  each  poll  of  the  fn«  mag 
dlitanoaa  between  the  palsa  of  Uu  twc 
revaoUielr  11, 0,6, 3, 0.  «iUm»trea  1  AIs 


(BTaiB.i-Sore-w  OnttlnB'.- Will  as 
lekden  Itl  me  know  If  a  KTtm  chuer  a; 
an  ordinary  t&p,  and  bow  it  ii  dono.  u 
glTamea  table  ol  tfae  different  wheeli 
maodnl  and  theBtad  to  prudoce  liia  d 
ol  threedg  pel  huh  un  a  Itadlog  taw  at  I 

tOCh  7-IiOBIT. 

[67!W.1-B«ttorlow--  I  am  about  U> 
til  giarity  batleiiea  Id  my  laboiBtoiT.  1 
■pondenC  deacribQ  the  best  method,  a 
metliDd  of  atlaobing  wliea,  ^c  I  I  mm  | 
from  London,  and  wiah  to  know  how  to  . 
operation  I-Wmtmm  Tocth. 

I6TSSl.]-To  Wr.  Bottono— riaaae 
dnwingi  of  the  imnwoik  of  a  Uramnw  d 
abont  100  candle-power,  alao  the  amoaa 
tiaaa  of  mma  I-^  P.  l  W. 

ttae  lantern  ana  uuea,     Tha  dl 
D  pilnta,  1  want  Informal  ton  [  1} 


ENGLISH  ICEOHAIIIO  AHD  WOBLD  OF  SOEXNOB:   No.  I,oe4.  Am.  II, 


Aro.  4I,  1885. 


ENGLISH  MEOHANIO  AND  WOELD  OF  SGIENOB:  No.  1,065 


631 


AOT)  WORLD  OF  SCIENCE  AND  ART. 

FRIDAY,  AUGUST  21,  1886. 


PRIVATE   INSTALLATIONS    OF 
ELECTRIC  LIGHT. 

THE  simplest  arrangements  for  using  the 
electric  light  in  houses  are  those  in 
which  batteries  and  incandescent  lamps  are 
connected  up  in  separate  circuits,  each  with 
ita  own  switch ;  but  for  reasons  which  aro 
by  this  time  tolerably  well  known  only  those 
with  long  purses  can  afiPord  this  method  of 
lighting,  and  they  will  not  be  bothered  with 
the  trouble  and  mess  of  batteries.  The 
aeoondary  battery,  charged  by  a  dynamo,  is 
a  different  arrangement  altogether,  and  has 
its  advantages ;  but  those  who  desire  to 
study  economy  while  enjoying  the  electric 
ligl^t,  prefer  to  take  the  current  as  cheaply 
as  they  can  get  it  from  the  dynamo,  and 
pass  it  direct  through  the  lamps.  The  late 
sir  W.  Siemens  did  good  service  a  few  years 
ago  by  putting  up  an  installation  of  the 
electric  hght  at  his  country  seat,  though 
possibly  the  great  majority  of  those 
who  have  followed  in  his  footsteps 
were  influenced  in  a  higher  degree  by  the 
snccesa  which  was  attained  by  Mr.  Octavius 
E.  Coope  at  fierechurch  Hall.  There  are 
now  m&ny  so-  called  private  installations  of 
the  electno  light,  and  not  a  few  amateurs 
having  steam  or  other  power  at  their  dis- 
posal have  utilised  it  for  the  production  of 
electric  light  in  their  homes,  for  special 
purposes  if  not  for  general  use.  Although 
some  use  small  arc  lamps,  which  are  invalu- 
able in  certain  drcum  stances,  it  is  generally 
conceded  that  the  incandescent  lamp  is  the 
only  one  that  is  really  adapted  for  what 
may  be  termed  ''domestic  illumination. 
At  the  meeting  of  the  Institution  of  Me- 
chanical Engineers,  held  the  other  week  at 
Lincoln,  Mr.  Ralph  H.  C.  Nevile  read  a 
paper  in  which  he  gave  an  interesting 
account  of  the  manner  in  which  he  lit  up 
his  residence,  Wellingore  Hall,  Grantham. 
It  seems  that  he  had  a  6  h.-p.  portable 
engine  about  ten  years  old  that  had  been 
used  for  pumping  and  for  driving  a  saw, 
which  he  aetennined  to  utilise  for  his  pur- 
pose, although  it  had  one  of  the  old- 
Isshioned  governors  with  heavy  balls,  and 
consequenuy  promised  to  give  trouble.  The 
wiring  of  the  house  was  put  into  the  hands 
of  a  firm  of  electrical  engineers,  and  a  Sie- 
mens compound  shunt  wound  dynamo  was 
obtained,  and  placed  with  the  engine  in  a 
■had  about  180  ycurds  from  the  point  where 
the  cables  enter  the  house.  The  total  number 
of  lami>sinfifty  rooms  and  offices  is  125,  but 
the  maximnm  number  required  at  one  time, 
except  for  purposes  of  experiment^  has  never 
exceeded  fifty.  All  .the  main  wires  or  leads 
are  of  sufficient  size  to  allow  of  the  number 
of  lamps  being  increased  to  200.  The 
dynamo  is  driven  direct  from  the  flywheel 
of  the  engine  by  a  4in.  linked  leather  belt, 
which  from  the  absence  of  laces  or  joins  is 
well  adapted  to  the  work.  From  the  dynamo 
the  current  is  led  to  a  set  of  switches,  whence 
it  can  be  distributed  into  five  circuits — the 
first  exciting  the  F.M.'s  of  the  dynamo; 
the  second  taking  current  to  the  engine- 
shed  and  carpenter*s  shop  adjoining;  the 
third ffoes  to  a  schoolhouse  near;  the  fourth 
goes  by  an  overhead  cable  to  the  hall,  a 
OTanohbeiag  taken  off  to  lighl  the  stables ; 
and  the  fifth  supplies  current  to  a  number 
of  lamps  (100)  which  are  fixed  on  a  board 
for  purposes  of  experiment.  The  last- 
mentioned  drouit  is  also  intended  for  use  in 
ohamne  secondary  batteries  which  Mr. 
Kevue  nopes  to  try  before  long.  The 
swiCbhes  are  of  the  two-way  type,  so  that 
the  current  can  be  sent  to  the  leads  direct, 
or  can  be  passed  through  an  Ayrton  and 
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Perry  spring  ammeter,  by  which  the  amount 
of  current  in  use  on  any  given  circuit  can 
be  ascertained.  The  current  for  the  house 
circuit  is  taken  by  an  insulated  cable  of 
fourteen  No.  16  wires  from  the  dynamo  to 
the  roof  of  the  shed,  where  it  joins  a 
bare  cable  of  the  same  size,  which  is  sus- 
pended on  poles  and  led  to  the  main  cable  in 
the  house,  which  has  nineteen  No.  14  wires. 
This  large  cable  has  been  fitted  in  order  that 
a  greater  number  of  lamps  may  be  employed 
if  deemed  desirable  at  some  future  time :  it 
passes  into  the  middle  of  the  house,  throw- 
ing off  branches  on  its  way,  and  then  con- 
nects to  a  smaller  cable,  which  is  in  turn 
connected  to  a  still  smaller  one,  until  the 
end  of  the  house  is  reached.  Fusible  cut- 
outs are  provided  at  the  junctions  of  all 
the  branches  with  the  mains,  and  most  of 
the  switches  used  have  fusible  plugs,  and 
are  of  the  quick-breaking  type,  which 
cannot  be  left  in  such  a  position  as  to 
form  an  arc.  The  lamps  themselves  are 
mostly  20  candle-power  Edison  and  Swan, 
of  100  volts ;  but  in  some  places  two  50 
volt  10- candle  lamps  in  series  are  used 
instead,  as,  for  instance,  in  passages, 
which  are  thus  better  illuminated  by  the 
greater  diffusion  of  the  light.  Chandeliers 
with  incandescent  lamps  are  used  in  parts — 
for  instance,  in  the  chapel ;  but,  as  a  rule, 
the  lamps  are  attached  to  the  wire-ends,  or 
carried  on  the  old    gas  brackets.     In  his 

C'  ^ate  workshop  Mr.  Nevile  has  a  few 
ps  attached  to  fiexible  wires,  which  he 
finds  very  convenient  when  working  at  the 
lathe.  Ho  far  the  general  arrangements, 
which  are  just  what  would  be  adopted  by 
any  firm  of  electrical  engineers  engaged  to 
make  the  installation;  but  now  we 
come  to  the  main  difficulty  of  all 
electric  light  installations  on  the  com- 
paratively small  scale,  and,  for  that  matter, 
of  all  in  which  the  prime  mover  is  not  more 
than  sufficient,  and  is  not  controlled  by  the 
devices  which  have  been  introduced  for  pro- 
ducing perfectly  steady  action.  As  misht 
be  expected,  Mr.  Nevile  found  that  his 
engiae,  while  quite  up  to  the  work  required 
of  it,  had  a  governor  which  was  utterly  un- 
suitable, for  the  inertia  of  the  heavy  baUs  is 
so  considerable  that  the  position  remains 
the  same  during  considerable  variations  of 
speed;  so  much  so,  in  fact,  that  although 
an  adjustable  resistance  had  been  intro- 
duced into  the  circuit  exciting  the  field 
magnets,  it  was  found  impossible  to  keep 
the  electro- motive  force  to  the  point  re- 
quired. Mr.  Nevile,  early  in  his  experience, 
seems  to  have  **  touched  the  point,"  for  he 
not  only  discovered  that  perfectly  steady 
motion  was  requisite,  but  also  that  each 
dynamo  ought  to  be  specially  wound  for  the 
potential  desired  and  for  tne  external  re- 
sistance between  the  lamps  and  the  dynamo ; 
in  other  words,  that  the  machinery  em- 
ployed should  be  accommodated  to  the 
conditions.  All  sorts  of  schemes  have 
been  devised  to  simplify  installations 
of  electric  light;  but  as  those  who  have 
been  engaged  in  the  work  know,  it  is  not 
an  easy  matter  to  make  the  actions  of  the 
drivers  altogether  harmonious  with  the  con- 
ditions required  by  the  driven.  Thus,  the 
main  leads  to  Mr.  Nevile's  house,  having  a 
resistance  of  about  *2  ohm,  there  is  a  loss  of 
about  12  volts  of  E.M.F.  when  60  amperes  are 
passing  along  them  between  the  terminals 
of  the.ajmamo  and  the  house ;  whereas  when 
only  one  or  two  amperes  is  the  quantity  of 
current,  the  loss  is  practically  nil.  If,  then, 
the  E.M.F.  is  constant  at  the  dynamo,  it 
falls  at  the  house  as  the  lights  are  turned 
on.  This  difficulty  is  supposed  to  be  met 
by  the  use  of  an  isochronous  governor  and 
a  compound  wound  dynamo ;  but,  as 
pointed  out  above,  each  dynamo,  to  give 
the  best  results,  ought  to  be  wound  specially 
for  the  work  it  has  to  do.  Consequently 
reserve  machines  are  not  competent  to 
undertake  the  work  of  an  installation  unless 


the  number  of  lamps  are  reduced  or  increased 
to  sidt  the  machines.    But  the  question  is, 
how  to  illuminate  a  country  house  by  elec- 
tricity with  the  same  convenience-  that  gas 
now    affords,  and  it    is    obvious  that  the 
number  of  lamps  in    use    cannot  always 
be     adapted       to      the      conditions     re- 
quired  by    the    machines,    and    certainly 
it    is   impossible    to    alter   the   latter    to 
suit    the    conditions    of  the    illumination. 
If    secondaiy    batteries    are     interposed, 
there  is  the  disadvantage  that  in  the  case  of 
compound  wound  dynamos  the  current  may 
flow  back  and  reverse  the  polarity  of  the 
machine  if  the  engine  is  slowed  down  before 
the  connection  is  broken.    The  plain  shunt- 
wound  dynamo  is  free  from  that  objection ; 
but  even  in  that  case,  when  more  lamps  are 
added  to  the  circuit  the  electro-motive  force 
falls  just  when  it  should  rise.    Mr.  Nevile 
having  seen  the  Kichardson  electric  regula- 
tor at  work,  determined  to  try  it  on  his 
engine,  although  the  latter  was  of  a  type 
which  does  not  readily  lend  itself  to  the  in- 
troduction  of   the    necessary  valve.     The 
Richardson  rej^ulator  can  be  seen  at  the  In- 
ventions apphed  to  a  semi-fixed  compound 
engine  by  Bobe^  and  Co.,  Stand  433,  and  is 
designed  to  mamtain  either  a  constant  cur- 
rent or    a   constant    electro-motive   force, 
irrespective  of  variations  in  boiler  pressure 
or  work  done.     It  is  obvious  that  in  coimtry 
districts,  and  many  other  places,  it  would 
cost  rather  too  much  to  devote  as  much  at- 
tention to  the  engine  as  is  done  by  the  driver 
of  an  express  locomotive ;    and  it  is,  there- 
fore, practically   impossible    to    keep   the 
boiler    pressure     st^dy,    while     even    if 
that    could    be    achieved    the    variations 
in   the  work  would  still  necessitate  some 
sort    of    "  regulator.*'     The    Eiohardson 
regulator  consists  of  a  double  solenoid  mag- 
net, placed  vertically,  and  wound  with  in- 
sulated copper  wire ;  a  double  core  works 
within  the  solenoid,  and  the  crosspiece  cen« 
necting  the  cores  is  attached  to  a  lever,  the 
short  arm  of  which  presses  upon  the  spindle 
of  a  double-beat  Cornish  valve  controlling 
the  admission  of  steam  to  the  chest.    The 
speed  of  the  engine  is  by  this  means  regu- 
lated by  ike  conditions  of  the  circuit.    For 
incandescent  lamps  in  parallel  the  wire  on 
the  bobbins  is  placed  in  shunt  circuit  be- 
tween main  leads,  the  size  being  adjusted  to 
the  electro-motive  force  which  it  is  desired  to 
maintain  between  the  mains,  so  that  the 
cores  are  kept  suspended  within  the  solen- 
oids.   As  the  resistance  of  the  solenoids  is 
fixed,  any  increase  of  electro-motive  force 
causes  an  increased  current  to  fiow  through 
them,  and  the  cores  are  immediately  attracted 
by  an  increased    force,   and   thus,  acting 
through    the    lever,    close,    or    partially 
close,      the     valve     until     the     electro- 
motive   force    has    been    reduced    to  its 
normal     amount.      The     arrangement    is 
superior  to  an  automatic  expansion  gear, 
because,  with  the  latter,   when  but  a  few 
lights  are  on,  the  steam  is  cut  off  so  early  in 
the  stroke,  that  unless  the  fiy  wheel  is  ex- 
ceptionally heavy,  a  fiuctuatiou  in  the  light 
can  be  seen  at  every  revolution,  somewhat 
similar  to  the  unpleasant  bobbing  in  electric 
lamps    worked  by    a    gas  -  engine.    The 
Kichardson  regulator  was  set  to  work  at 
Mr.  Nevile's  last  January,  and  the  improve- 
ment produced  by  it  was  remarkable,  the 
lamps    remaining    fairly     steady    without 
sudden  alterations  of  brightness    and  dol^ 
uess  in  their  incandescence ;  but  it  was  fo* 
that  with  any    considerable   variatlai* 
boiler  pressure  or  of  load  the  eleotro-ii 
force  in  the  mains  varied  more  tb 
considered  conducive  to  long  life 
lamps.     By  augmenting  or  diminish 
weight  suspended  from  the  ooxe-bai 
found  the    electro-motive  foroe    € 
brought  back  to  its  normal  amount- 
Nevile  adopted  the  plan  of  fixing  i 
cylinder  in  direct  oommunioatioi 
boiler,  and  making  ita  \Mito^  i» 
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waidi  on  the  oore-b<u«.  When  the  load 
TMiod  ooanderaUy— uv,  from  one  lamp  to  a 
•  hnnilred — even  thit  plan  was  not  anoomt- 
fill,  or  rather  not  atiffiQientlj  to  for  Ur, 
Nerile,  who  modified  the  airangement  by 
oauing  the  piston-tod  to  aot  npoa  a  lerer, 
aad  iutroduoed  a  second  cylinder  mpplied 
with  iteam  from  the  cheat,  the  piatoa-rod  of 
the  latter  acting  npon  the  aame  lever,  hnt 
.  on  the  other  aide  of  the  folomm.  The  re- 
oaltaat  effect  of  the  differential  power  of  the 
two  i^linden  can  be  easily  adjusted  by  the 
iBflau  provided,  and  the  number  of  lamps 
oaa  BOW  be  Taried  from  one  to  one  hmdrad, 
ami  tbe  boiler-;p«wiire  from  301b.  to  601b. 
wi&  vary  alight  variation  of  eleotro-motive 
faiM  in  the  maina.  Mr.  NevUe'a  experi- 
«oa  with  the  Biohardson  electric  regulator 
■rtiifaotorily  eatablishet  the  utility  of  that 
mtpttUon,  which  haa,  we  believe,  been 
aevardy  tested  at  the  works  of  Bobey  and 
Co.,  Lincoln.  In  the  diecuasion  whidt  fol- 
lowed the  reading  of  the  paper  Mr.  Orompton 
eipresaed  au  opinion  that  electric  foroe  was 
not  practically  applicable,  for  by  improper 
pa^ng  throttle-valve  spindles  might  offer 
from  30  to  401b.  resistance  to  movement ; 
Wt,  be  that  as  it  may,  others  beddes  Mr. 
Bichardson  have  been  moving  in  thia  direo- 
tiflB,  and  it  will  be  a  trinmph  for  both 
■wohanioian  and  eleebician  to  make  the 
electric  ourrent  regulate  it«eU,  whether 
the  actual  movement*  of  the  steam-valve 
are  prodaced  by  steam  or  hydraolio  newer, 
•r  are  produced  as  well  aa  oontrolled  by  the 
dmtiio  current.  Por  the  sneoeasfnl  instal- 
lation of  electric  light  for  domestio  pnrpoaes 
iniiolated  exaniptea,  it  will  be  seen  that 
maay  points  have  to  be  studied ;  but  with 
n(&  experimentera  as  Mr.  Nevile  we  are 
likely  to  reach  mnoli  nearer  perfection  than 
weare by  the  help  of  limited  liaUlity  com- 


THE    DATEY    "SAfS"   DOMBSTIC 
8THAX    HOTOB. 

THE  ■*  low  prsssore  "  iteam  engine  recently 
patented  by  Mr.  Hemry  Davey,  of  Leeds, 
wkieh  tuu  attracted  mndh  attention  In  conie- 
f aaace  ol  its  oonplete  inuDtuiitr  from  risk  of 
eaLBlouon,  ia  iUiutiated  and  doaciibed  la  "*  ~ 
fwowiog.  The  moter  is  shown  in  aotioa  ii 
West  Amiezs  at  the  Inventions,  stand  l,IilG;  but 
aa  manufactured  is  more  oomjaot  than  appears 
in  the  iUnstration.  which  la  azpudad  to  show 
the  parts  dearly.  The  invention  indudw  low 
presaore  steam  holler,  engine,  and  condenser, 
spiciaUf  luitable  for  eleobio  lighting  in  private 
Iwase*  acd  for  working  domeetio  machinery, 
where  it  Is  important  to  povlde  against  all 
liak  of  explosion.  The  boder  is  tolt-feeding 
ia  respect  of  fuel  aud  water,  and  is  in  the  form 
at  an  upright  vessel  having  a  oantral  space  lor 
the  fuel  and  on  annnlar  space  for  the  water  sur- 
rovading  the  fuel  space.  Goamonioating  with 
tke  water  space  of  uie  boiler  thare  ate  two  flcat 
ohaatbers,  one  having  a  float  for  regolaUng  the 
supply  ot  feed  water,  and  the  other  a  float  for 
legalating  a  damper  in  the  chimney.  The  latter 
float  chamber  communicatee  by  a  pipe  with  the 
lawer  part  of  the  boiler  and  ia  open  to  the 
■tBoapfasre.     While  the  praaauie  in  the  boiler  is 


1  to  the 

_ J  _..    When  thepreamre 

in  ttu  boilw  falls  bebw  that  ot  tke  atmoapheM, 
the  water  in  the  float  ohanber  being  pressed  into 
the  boiler  desoenda,  and  the  float  also  descending 
opwa  the  damper.  The  float  in  the  chamber  for 
legalating  the  feed  water  supply  in  descending 
opgosanlveadmittingwawr  to  the  boiler.  The 
fuel  chamber  has,  at  its  bottom,  fire  bats,  on 
which  the  fire  ia  lighted,  the  chamber  being  then 
filled  up  vrlth  fuel  which  descends  as  that  below 
bamr  away,  fresh  fuel  being  added  from  time  to 
tiaie  11  deeired.  By  this  arrangement,  the 
aeoeasity  for  frequent  stoking  is  avoided,  the  fire 
bnming  for  a  conndetable  time  without  atteoticn. 
Oonnected  wit&  the  boiler  a  low  {vsatore  engine 
iaananged  to  work  witi  steam    "  "  '' —  ''■- 


mounted  oa  a  framing,  the  base  of  which  oon- 
stitutes  a  surface  ccuoenser  oonilstinff  of  a  nnm- 
ot  horiaontal  tubes  sarrounded  fay  water. 
The  water  spaw  i>  connected  by  a  pipe  to  the 
feed  water  float  chamber.  There  is  also  a  pipe 
anpplylntc  cold  water  at  the  bottom,  and  a  pipe 
leading  oZ  hot  water  from  the  top.  These  pipes 
communicate  respectively  with  the  lower  and 
upper  parts  at  a  tank,  so  that  when  the  engine  is 
at  work,  the  water  cironUtea  through  the  con- 
denser and  the  tank  until  the  water  beoomes  too 
much  heated  for  turoulation.  The  tubes  of  the 
lurlaoe  condenser  connect  two  end  ohambera  from 
which  an  air-pomp  draws  the  water  of  condensa- 
tion and  such  air  as  may  accompany  it,  discharg- 
ing into  tbe  water  space  ot  the  condanaer  or  into 
the  dreulating  toox.  By  this  arrangement,  the 
same  water  may  he  used  over  and  ever  again  for 
steam-  and,  as  the  cylinder  of  the  engine  mqnirea 
no  luhrication,  no  lubricant  <sn  get  into  the 
boiler  to  interfere  with  its  action.  The  pump 
might,  however,  if  desired,  discharge  into  a 
dnun.  The  drawing  shows  in  longitadinal  see- 
tioD,  partly  in  elevation,  a  boiler  and  engine 
oocordiug  to  the  inrentlon.  A  is  the  fuel  oham- 
1  the  water  chamber  of  the  boiler,  0  is 
the  float  for  regulating  the  damper,  and  D  the  pipe 
connecting  the  float  cfaombar  to  the  bottomof 
the  boiler ;  E  is  the  float  chamber  for  the  feed 
water,  and  F  the  pipe  connecting  it  with  the  con- 
denser chamber  ;  Q  is  the  steam  cylinder,  and  H 
the  steam  pipe  connecting  the  cylinder  jacket 
with  the  boiler ;  I  is  the  ooodenser  chamber,  and 
K  the  condenser ;  M  is  the  exhaust  pipe  of  the 
en|jne  leadio^  to  the  tubes  ot  the  oondenser  K. 
An  air-pump  is  attached  to  the  nde  ol  the  con- 
densst;  0  and  P  are  tlie  dreulating  pipes  oom- 
mnnicating  with  the  tank,  whioh  it  is  unnsces- 


ahr.,  and  the  best  qualities  are  obtained  Iraa 
le  species  of  Hevea,  the  most  important  «1 
hioh  is  the  Hevea  Brasilienus,  which  flouridus 
I  the  dense  forests  on  the  banks  of  the  Amalfl 
he  milky  juice  of  these  treea  is  rapidly  coas- 
ted by  eiposure  to  the  air,  and  when  dnsd 
rer  a  wood  nre  is  known  in  oommeroe  as  bsUk 
■abber,  accordiag  to  the  method  adoptid 
iting  it  foe  marxet-  The  beat  is  kuMa 
1  rubber,  and  ia  obtained  from  s 


ateiauiberii 
cyUadarby 


aetal  to  Avoid   the   necessity  for   lubrication 
Tbia  cyUader  13  iaoJosed  in   ■  iteam   jacket 


THE  IMTBRJATIOHAL  nTTXHTIOHE 
EXHIBITION— X7L 

Indlaralber,  Onttapereha,  Ac. 

INDIAKUBBER  and  guttapercha  are  properl] 
isnked  omongat  the  most  remarkable  pro 
ducts  ol  nature,  though  they  owe  much  of  uei 
reputatlDn  lor  otility  to  the  art  of  man.  Rubbei 
01  caontchouc  is  the  inspissated  j  nice  ot  a  variet; 
ol  plants,  w^nch,  «a  a  raia,  f^w  va  umutde 
where  th«  mesa  laK;«n,\nn  Sa  aa  ^A^uV; 


I  prepatug  it  fi 

I  Para  rubber,  and  is  obtained  from  apedci  (( 

evea ;  but  the  fact  ia  that,  althoogfa  botaairtt 


id  travailers  have  found  several  spaciea  ot  liaa 
hioh  yield  eaootehoac,  nothing  is  dsAnite^ 
aowa  as.  to  the  range  ol  robber-bearing  tnM. 
Mutohono  is  obtauved  in  Braail  frmn  tks 
TaatAoe  glttdipwii,  from  the  Ca»tilloa  eltitin 
I  parts  of  Oenbal  America,  and  in  the  satf^n 
tmisphere  from  the  Ffeni  elarliea,  the  Urtr^ 
Mtiea,  and  the  XsacM^ia  Xiriii,  wtiA 
tier  probably  sxtenda  thronghont  the  whols  rf 
o^nl  Africa.  Onttaperoha  is  alaoa  milky  kioi 
I  jnice  yielded  by  taees  of  the  natniai  oris 
apotaoee,  and  it  of  more  recent  introdnotica  to 
le  arts  than  oaoutchono^  which  it  closely  n- 
imhles  in  some  respects.  Caontchooc  ind 
nttapeccha  have  both  been  found  of  great  valos 
1  the  industries  and  aria,  aa  well  in  thmr  nattml 
ate  as  wheli  manufactured  ;  bat  so  br  as 
ibber  is  concerned,  it  is  ohiefly  whai  tbe 
iveator  has  played  his  part  that  it! 
Teat  ntefnlaeas  is  seen.  The  exhiUt  td  th» 
ndianibber.  Guttapercha,  and  Telegraph  Wcrti 
Ic.,  which  forms  a  imminent  object  in  the  Ttd 
luodtant  ot  the  Inventions  Exbibitian,  shovsia 
n  excellent  mannei  what  oan  be  done  «itt 
aoutchouo  and  guttapercha,  for  beaideB  samples 
f  the  taw  materials  from  Borneo,  Africa,  and 
'eru,  we  have  ipeoimens  ot  tbo  nnmerous  nsrfal 
xticlea  which  can  be  manufactured  from  thsst 
lateral  prodnota  through  the  diBoovcnta  el 
loodyear  in  the  United  Btatea  and  Banccck  in 
his  Donntry.  The  remaikable,  net  to  lay  extie- 
irdinary  reenlta  which  fallow  tfie  mixing  ot  Its 
■nbber  with  sulfur,  and  the  subjectioa  of  tks 
■ompound  to  heat  M»d  proamre,  rank  amoagit 
he  most  important  diaeoveriea  of  the  c^tioj 
Che  manufaotnred  material  is  so  hard  that  it  caa 
le  nsed  ia  the  ihi^  of  pampa  and  Mi^veweli  bt 
idd  and  ether  liqnota;  and  by  ■  amidatltH^ 
-"  "  "-a  raocetiea  can  b«  employed  elr  ^ 

iving  bdts,  in  which  ue  maxiBa 

and  dorabili^ 
<bnwa.'U^4M  CBOniBy  a 
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sxGins-ifAxnro  at  homb-ix- 

Slide  Blooks  and  aonnaottiiK  Bod. 

TAJfE  noir  the  fonr  guide  ban  and  file  their 
Ikcea  true.  The  greater  the  ncooiscy  at- 
teined  here  the  better,  and  it  vUl  be  compara- 
UtcIj  euj  to  get  these  troe,  nncs  we  can  uie 
AiB  u  ■orfaoa  pUtee  Iot  mntoal  trial.  First, 
iU«  all  four  m  owef  ally  a*  pouible  with  the  aid  ol 
a  itoaigfatedge,  then  try  them  each  — '- 


Thi<  can  only  be  eniured  by  scraping  ;  bat, 
tkiir  mrlaoea  are  small,  it  will  be  a  moderately 
eMjtask.  The  faces  of  the  bosses  (Pig.  109, 
a,  a,  a,  a]  will  be  filed  at  the  nme  time  lerel 
with  the  bearing  sarfaces,  while  the  boisaa  upon 
the  baolf  will  be  filed  pu^lel  with  the  Srst,  to  a 
tkiokness  of  Ai".,  the  unilormiU  of  the  thick- 
la  being  gauged  with  calipers  In 


thence  to  the  centre  of  the  crank  shaft  bearing, 
and  to  mearnre  Iivm  this  line  downwards  to  the 
faces  of  the  slide  bare,  employing  straightedge 
and  level  for  the  pun>OBe,  and  eidewayi  to  their 
edges  (Fig.  110).  The  other  way,  and  one  which 
'~  easily  adopted  with  so  small  an  engine,  is  to 
le  the  accurately  turned  piston  and  piston  n>d, 
fitting  closelr  in  the  corresponding'  bored  parts, 
together  with  the  slipper 


it  the  ends.  A.  |in.  hole  will  be  marked 
Bsd  drilled  in  the  centre  of  each  boas,  the 
eentras  meaaaring  10]in.  between,  lengthways, 
t^  holes  to  take  Jin.  tight-fitting  turned  studs. 
We  may  note  that  all  bolts  and  stada  in  engine 
work  should  be  tight  fittiiu;,  since  the  continual 
Tibratian  would  came  displaoement  of  the  parts 
ia  cored  holes  and  slack-fitting  bolt). 

It  ia  now  neceasary  to  Bet  the  bottom  bars 
pMkllel,  both  with  the  bore  of  the  cylinder  and  at 
thaii  exact  distance  below  the  central  line  of  the 
Jtiiton  rod— via.,  i',in. ;  that  is,  of  coarse,  equal 
tt  ball  the  tbiokaeaa  of  the  slipper.  There  are 
6wo  wtya  ol  doing  tbis.  One  ia  to  strain  a  chalk 
iia«  through  the  centre  of  the  cylinder,  extend- 
fg  trom  a  CTom  ttrip  ot  wood  ttt  tlie  back  end, 


the   bosses  which    snstain    the   slide   bars 
ons  of  the  spirit  level,  Article  Vf.,  page  29i, 
that  presumably  they  are  all  in  the   same 
plane  relatiTcly  to  one  another  ;  and  the  bosses 

n  the    guide  bars,    being   Bled  parallel   to 

calipers,  the  slippers  ought,  when  the  bars 

laid  in  place,  to  iMar  equally  and  evenly  all 

along,  as  the  piston  rod,  having  the  piston  attached 
to  it  in  the  cylinder,  is  drawn  along  through  the 
gland  and  cover.  But  if  the  fit  in  the  latter  is 
good,  some  slight  variation  in  the  slide  blocks  and 
Uieir  bars  will  almost  certainly  be  perceptible  to 
sight  or  tonch.  This  will  be  corrected  in  respect 
of  the  higher  parte  by  reducing  the  bed  bosses,  or 
those  upon  the  back  of  the  slide  bats.  If  unfor- 
tunately either  of  the  bosses  have  been  filed  too 
low,  a  bit  ol  packing  must  be  introduced — a  thin 
bit  of  zinc,  or  tin,  or  paper.  The  edge*  of  the 
slippers  will  indicate  the  positions  of  the  inner 
edges  of  the  guide  bars.  When  the  positions  of 
these  are  finally  set,  then,  from  their  drilled 
holes,  the  position*  of  the  stud  holes  in  the  bosses 
of  the  bed  will  be  marked  and  drilled  to  I'gin., 
and  tapped  with  fin.  taps. 

The f ooi  diatanoa  pieces  (Fig.  109)  willnow  Fig.  llS  showiae  "-^i^fn 
„e  tiiTne&  on  ^ntti  la&U  Vi  \Vn.  \;tac^«H,  s&d  I  bat  tne  brawM,  Qu  Mn^  Ow 
Idriilo&tolm,^^'^"'^^^^'"^^^^''^^^''^'  "^^  ^^'i^  <sa&.<iLtlia  rod  an  i|i 


the  bush  for  the  valve  rod.  Than  Uks  rtsda 
(Fig.  Ill),  SJin.  long,  being  screwed  into  Os 
tapped  holes  in  the  boMea  on  the  bed,  tha  diie 
bars  and  dlatance  blocks  will  all  be  screwed  don, 
lock  nnta  bung  naed,  and  the  alippem  bled  slow. 
A  little  easing  of  the  bosses  iiua7,  notwiOdsM- 
ing  all  OUT  care,  be  np  wry  in  ordv  to  isms 
freedom  otmovement  between  the  aUdebluctassi 
the  ban  throughout  thsu  bngth.  A  |iB.  hsk 
will  be  drilled  m  the  centre  of  ewdi  otUeaf^  sii 
the  brass  coven,  b,  t,  Sled  to  St  onr  then. 

Fig,  113  shows  Uie  connecting  rod  wUh  a^ 
and  oottar  joint  at  the  orank  end,  and  a  piw 
bored  hole  at  the  and  next  the  piatoo  rod,  sal 
this  involves  a  carefol  bit  o(  fitting  np,  the  datsA 
of  which  will  not,  however,  oftoaa  any  nal  diC- 
culty  after  what  we  have  «id  of  the  other  psb. 
Thwe  are  at  least  haU-a-doien  wkjain  whiMlk 
enda  of  the  ooanecting  tod  nught  be  fitted.  K 
we  wanted  to  be  very  exact  in  *»H'*f[  into  >■■ 
of   thebrassst  m 


nderation  the  fatore  n 
should   adopt    one   of 

which,    thongh    the    braaaea     . 

distance  apart  of  the  osntna  akoald  rMsii 
constant.  With  our  amnnmait  tlw  rod  vil 
become  slightl;  shorter  in  tnigth  eaeh  time  te 
cottar  is  tij^t^ied  np,  beoMiae  tluro  is  no  oo»- 
pensatory  jtnnt  at  the  ^ishM-nd  end.  Bata* 
oan  afford  to  neglect  tlua  ik  thepisasBtiBrtsai^ 
and  tc  employ  a  plain  bond  beb  tmfy  fsr  te 
croas  ■head  pin. 
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exiBts  between  the  aboye -mentioned  chanseB  and 
those  met  with  in  the  putrefaction  of  albumen. 
Nencki  has  shown  that  tot  the  f  onnation  of  indol  a 
certain  temperature  is  necessary  ;  whilst  the  pro- 
duction of  phenol,   according  to  Baumann   and 
Brieger,  is  independent  of  temperature.    Odermatt 
has  proved  for  mdol  what  Brieger  has  for  phenol— 
tliat  it  disappears  conipletely  to  make  place  for  other 
aromatic  products.    In  the  course  ox  putrefaction, 
eholin,  which  is  probably  derived  from  lecithin,  is 
perhaps  the  first  alkaloidal  substance  to  make  its 
appearance.    On  the  third  day  what  Brieger  has 
oaUed   *'  neuridin  "    (C5H14N1)    can  be  found. 
Neuzidin  forms  with  picric  acid  a  picrate  which 
crystallises  in  feather-like  masses  of  needles,  which 
are  almost  insoluble  in  cold  water  and  very  difficult 
of  solution  in  hot  water.    Neuridin  is  always  found 
in  company  with  cholin,  but  the  latter  (jradually 
diminidies  in  quantity,  whilst  the  former  mcreases 
day  by  day.    The  fact  that  in  slow  putrefaction  of 
human  organs  so  strongly  poisonous  ptomaines  can 
be  shown  to  exist  during  the  first  few  days  deserves 
attention.    About  the  time  of  the  disappearance  of 
dholin  may  be  reckoned  as  the  period  when  strong 
toxic  products  are   developed.    It  is  not  known 
whether  trimethylamin  results  from  the  decompo- 
sition of  cholin  or  neuridin,  but  both  these  boaies 
oontsin  its  elements.    Brieger  refers  to  the  appear- 
ance of  a  ptomaine  on  the  seventh  day  which  has 
hitherto  been  unknown.    One  of  his  observations 
showed  that  this  new  base  was  present  even  on  the 
third  day,  though  in  very  minute  traces.     With 
platinum  salts,  the  new   base  formed  dark   red 
maases  which  were  composed  of  needles  mixed  up 
with  spangles  and  spicules.     The  purified  crystals 
were  ol  a  somewhat  urighter  colour,  and  were  found 
by  Dr.  Hirschwald  to  be  about  two  millimetres  in 
length,  and  to  beloug  to  the  rhombic  system  of 
crystals.    The  crystals  proved  with  polarised  light 
to  be  doubly  rezractinff.     The  base  also  forms  a 
beautiful  double  salt  with  gold.    This  new  diamin 
(GftH|«Nt)  is  termed  "  cadaverin,"  and  boils  at  a 
temperature  of  1 15^  to  120**  C. ;  unpleasant  its  odour 
is,  reminding  on6  of  coniine.    A  third  diamin  has 
also  been  differentiated,  having  the  com^sition  of 
a  butylendiamiu  (C4H1  ^Ni),  but  its  reactions  prove 
it  to  be  a  secondary  diamin.    The  absurd  name  of 
"  putresoin  *'  is  given  to  this  substance,  which  may 
be  detected  on  the  fourth  day  of  natural  putrefac- 
tioB.  but  iB  not  present  in  Is^ge  quantities  until  a 
week  later.    A  fourth  diamin,  called  "  saprin,"  has 
also  been  isolated  from  the  products  of  decompo- 
sition   of   human   organs.    Neuridin,    cadaverin, 
pntrescin,  and  saprin   are  physiologically  almost 
narmleBs  ;    cholin    in    large   quantities   produces 
physioloffical  effects,  like  those  of  muscarin  ;  whilst 
trimethylamin  must  also  be  given  in  large  quantities 
in  order  to  cause  toxic  effects.    Brieger  has,  how- 
ever, found  two  powerfully  poisonous  ptomaines  in 
the  cadaver.    These  poisons  existed  in  large  quan- 
tities  on  the  fourteenth  and  twenty-first  days  of 
decomposition.     One  of    these  bodies   is   named 
''mjdaleiu'*  ;   it  exercises  mstkod  effects  on  the 
various  functions  of  the  body,  increasing  the  nasal 
and  lachrymal  secretions,  dilating  the  pupil,  stopping 
the  heart  and  breathing,  and  causing  paralysis  and 
death.    Brieger  has  also  investigated  the  nature  of 
the  products  resulting  from  the  action  of  bacilli  in 
various  media.    He  has  separated  highly  poiK)nous 
bases  from  cultivations  of  tne  Koch-Eberth  bacillus 
of  typhoid  fever.  Intense  salivation,  diarrhoea,  and 
paralysis  were  some  of  tiie  toxic  effects  produced  by 
theae  poisons. 


FHOTOGBAPHT  AHD  THE  SPECTRO- 

8C0PE.-in.^ 

By   Capt.    Abney. 

IN  my  last  lecture,  I  left  off  with  the  use  of  the 
slit  in  the  spectroscope,  and  I  showed  you,  I 
think,  that  under  certain  circumstances  the  slit 
which  had  the  form  of  a  ring^  was  useful,  having 
previously  demonstrated  that  it  was  not  necessary 
that  the  slit  should  be  straight,  but  that  it  was  most 
•ODvenient  that  it  should  oe  so.  I  will  next  deal 
with  the  subject  of  the  prism.  We  know  that 
prisms  are  employed  to  separate  the  different 
coloured  rays,  as  each  colour  is  differently  refracted 
as  it  passes  through  the  prism,  and  it  is  ttds 
difference  in  the  index  of  refraction  between  the  red 
ray  and  the  violet  ray  which  ^ves  the  amount  of 
diqpersion  in  forming  the  visible  spectrum.  Of 
course,  if  we  go  beyond  the  violet,  there  are  in- 
vinble  rays,  while  affain  below  the  red  there  are 
also  dark  rays,  which  also  have  their  indices  of 
refraction,  but  I  wish  to  show  you  the  influence 
that  the  material  of  the  prism  itself  has  on  the 
dispersion  of  the  visible  spectrum.  I  have  here  a 
pnsm  of  60*  built  up  of  six  or  seven  different  tri- 
angles of  glass.  It  is  apparently  homogeneous,  but 
when  we  pass  light  through  it  we  shall  find  that  it 
is  an3rthing  but  homogeneous ;  in  other  words,  the 
dUtwent  portioiiB  are  differently  refractive.  The 
different  pozHouB  of  the  prism  are  all  glass,  as  I 

•  The  Bubftnnce  of    the  Cantor  Lectures  delivered 
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have  said,  but  of  different  densities,  and  the  denser 
the  glasSy  the  more   are  rays  refracted^  and  the 
^^reator  dispersion  between  the  red  and  violet  there 
IS.    (A  slice  of  light  was  passed  through  this  built- 
up  prism,  and  the  different  spectra  tuown  on  the 
screen.)     You  will  notioe.  by  the  spectra  on  the 
screen,  that  the  length  of  tne  top  spectrum  between 
the  red  and  violet  is  much  smaller  than  that  of  the 
bottom  spectrum.    The  glass  which  gives  the  dis- 
persion to  the  latter  is  much  denser  guuu  than  that 
which  gives  it  to  the  former.    Practioslly  speaking, 
therefore,  we  may  say  the  denser  the  ^|las8  the 
(greater  refraction,  and  the  greater  dispersion  there 
IS.    For  most  purposes  in  spectroscopy,  it  is  as  well 
to  use  as  dense  a  glass  as  possible  in  order  to  get 
the  maximum  amount  of  dispersion.    I  will  now 
combine  three  prisms  together,  two  of  a  light  glass, 
and  one  of  a  denser,  and  we  get  a  combination,  in 
whidu  although  the  main  beam  will  pass  straight 
on  to  the  screen,  yet  the  presence  of  dispersion  is 
also  shown  by  the  formation  of  a  spedrum.    This 
is  an  example  of  what  is  called  a  direct  vision 
prism.    The  spectrum  is  given  by  the  differences  of 
the  refractive  mdices  for  each  ray  in  the  two  kinds 
of  glass.    For  some  purposes  this  kind  of  compound 
prism  is  very  useful,  and  particularly  for  lecture 
experiments,    but,    as   a   rule,   for   photographic 
puxposee  I  snould  not  recommend  it,  on  account  of 
the  mtemal  reflections  which  take  place  between 
the  different  surfaces  of  the  glass,  though  they  are 
cemented  together.    You  must  recollect,  wherever 
there  is  a  diiierence  in  density  between  two  media— 
in  other  words,  a  difference  m  the  refractive  indices 
— there  is  always  a  certain  amount  of  reflection,  and 
those  reflections,  being  white  light,  are  rather  apt 
to  fog  the  plate,  and  give  you  falee  notions  of  what 
you  get  in  the  photograph.  We  come  now  to  a  much 
more  important  point  with  reg^d  to  the  spectrum, 
and  that  is,  what  is  the  best  material  to  use.    In 
those  prisms  which  I  have  already  ^own  you  the 
material  was  glass.    Now  glass  Is,  comparatively 
speaking,  a  mixture  of  materials,  and  has  no  definite 
cnemical  formula ;  but  when  we  come  to  a  material 
which  has  some  definite  chemical  formul.1,  we  find 
that,  as  a  rule,  it  has  certain  properties  whidi  are 
invaluable  in  certain  forms  of  spectroscopy,  more 
particularly  when  the  photographic  plate  has  to  be 
brought  into  requisition.    Quartz  is  an  example  of 
this ;  it  is  a  definite  compound   of  silicon  and 
oxygen,  and  we  find  that  it  has  certain  definite 
advantages  whidh  are  not  to  be  found  in  glass 
prisms.    The  dispersion  is  not  quite  so  great  as  it 
is  with  glass,  but,  on  the  other  hand,  it  lets  through 
rays  which  are  cut  off  completely  "by  glass,  as  I 
hope  to  show  you  on  the  screen.    This  quartz  prism 
has  very  well- worked  faces,  and  we  will  send  a 
beam  of  light  through  it,  and  then  proceed  to  in- 
vestigate its    behaviour.     (Spectrum  thrown  on 
screen.)     I  may  further  say,  in  reference  to  this, 
that  the  condenser  in  that  lump  is  quarts, -^le  lens 
is  quariz,  and  the  prism  itself  is  quurtz,  so  that  we 
are  dealing  with  nothing  but  quartz  ?    Now,  the 
question  comes.  Is  there  any  advantage  to  pho- 
tographers in  using  such  a  material  as  quariz  P  Let 
us  first  see  the  ext^t  of  the  spectrum.    By  placing 
a  card  which  has  been  washed  over  wifh  qumine  in 
the  ultra-violet  part  of  the  spectrum,  you  are  able 
to  see  these  ultra-violet  rays  glowing  with  a  pale 
blue  Ught,  and  you  will  notice  to  what  a  ^at  length 
these  rays  reach  beyond  the  ordinary  visible  pomt 
of  the  spectrum.  Now,  by  placing  a  piece  of  glass  in 
front  of  the  slit,  you  will  see  that  the  ultra-violet 
spectrum  is  very  much  shortened ;  in  other  words, 
the  glass  has  absorbed  these  rays.    I  may  repeat 
the  experiment  with  a  card  which  has  been  bruuied 
over  with  paraffin  oil,  and  the  same  result  holds 
good.    I  have  here  a  photograph  of  the  electric  arc 
taken  in  another  manner,  to  which  I  shf^l  have  to 
direct  your  attention  presently.    The  sight  in  this 
case  has  to  pass  through  no  glass  whatever.    The 
spectrum  was  taken  by  a  diffraction  apparatus  ;  for 
the  top  part  of  the  spectrum  a  glass  was  interposed 
in  front  of  the  slit,  and  we  see  the  difference  there 
is  in  the  spectra,  owing  to  the  use  of  glass  in  one 
case,  and  not  in  the  other.    The  glass  apparently 
cuts  off  many  useful  rays ;  but  I  will  now  draw 
your  attention  to  the  solar  spectrum  taken  in  the 
same  way,  in  which  there  has  been  a  glass  placed 
in  front  of  the  slit  for  one  spectrum,  and  not  in  the 
other.    Both  spectra,  practically,  reach  the  same 
limits.      We   now    can    answer    as  to   whether 
it  would  be  advisable  for  photographers  to  use 
quariz  lenses  for  ordinary  photographic  purposes  or 
not.    Recollect  that  every  ray  of  light  you  saw 
fiuoresce  on  the  screen  is  useful  for  photographers 
when  they  are  using  a  light  sudi  as  we  have  m  ihe 
electric  light.    You  will  see,  then,  from  that,  if  the 
electric  arc  light  was  usually  employed,  all  those 
rays  which  are  cut  off  by  the  glass  could  not  be 
utilised  by  them,  and,  therefore,  there  would  be  so 
much  power  wasted.     Now   photographers,  as  a 
rule,  do  not  work  with  the  electric  ught,  but  with 
sunlight ;  we  have  seen  that  in  the  solar  spec^m 
taken  under  similar  conditions  the  glass  practically 
cuts  off  none  of  the  ultra-violet  rsys;  the  atmo- 
sphere of  the  earth,  or  of  the  sun,  or  both,  cuts  off 
iue  extreme   uVlxa-vioYet  ta-^a  before    the  light 
reaches  us.    Yfe  theteloie  qk^taa  \a  ^«  Q»u^vi»!oii' 
that,  BO  tar  aa  pholog;ta'p\^  ivoi^  m^CkkvoiiLVi^ 


concerned,  there  would  be  no  advantage  in  umig  a 
qui^z  lens  over  the  ordinary  photographic  kns. 
Some  years  ago,  Mr.  Claudet  made  an  agate  kns, 
which  he  considered  would  give  him  greater 
advantages  over  the  ordinary  photogxsphic  lens, 
simply  because  he  oould  utilise  the  nltra-violet  rayi, 
but  I  think  you  will  see  from  this  there  is Doadrta- 
tage  in  using  sucAi  a  lens.    Bemember,  however,  if 

Sou  are  photographing  the  spectrum  of  theelediie 
ght,  or  using  it  for  illuminating  a  sitter,  there  is  a 
very  great  advantage  in  using  quartz.^    We  may  use 
another  definite  chemical  compound  in  the  shape  of 
Iceland  spar.     I    have   here  a   very  beaxitifiilly 
worked  prism  of  Iceland  spar,  which  nas  a  defisils 
oompootion  of  calcium  and  carbon,  and  I  dars  say 
that  we  shall  reach  very  nearly  to  the  aamer^ 
limit  as  we  did  in  the  quariz  experiment.    leetsnd 
spar  holds  an  intermediate  position  between  quarti 
and  glass.    It  was  with  such  a  prism  as  that  thst 
Dr.  Huggins  took  his  famous  star  speotra,  and  I 
thought  it  might  interest  yon  to  throw  one  or  two 
of  these  on  the  screen.     They  are  very  small,  but 
the  definition  is  very  beautiful.    Many  of  the  Usck 
lines  in  these  spectra  indicate,  probably,  hydrogen. 
It  remains  to  be  seen  whether  Dr.  Hoggins  hu 
attained    any  advantage   in  using    Iceland  spar 
instead  of  glass,  for  if  the  ultra-violet  stellar  K^ 
is  absorbed,  as  with  sunlight,  no  advantage  would 
be  gained.    I  may  mention  that  he  gives  the  eon- 
position  of  the  stars  by  reference  to  the  spedial 
linea  of  well-known  elements.     One  more  pomtii 
this:  Would  it  be  advantageous  to  use  a  miiTDc 
instead  of  a  lens  ?    There  is  a  great  deal  to  bessid 
about  this,  particularly  in  spectroscopy,  where  w« 
have  to  examine  everything  minutely.  The  matfrisl 
we  utilise  most  easily  in  the  case  of  a  mirror  ii 
sflver :  that  is  to  say,  we  get  a  glass  mirror,  and 
silver  it  on  the  front  surface.     Now,  the  queslioD 
is,  does  the  silver  refiect  every  ray  in  the  same  way 
that  quartz  would  transmit  it?     Here  I  have  a 
photograph  which  should  give  an  answer  to  tliat 
question.    The  bottom  half  of  the  apectrumwu 
taken  as  refiected  from  a  quartz  surface,  the  top 
half  of  the  spectrum  was  reflected  from  a  sih« 
surface,  and  you  will  see  that  at  one  certain  part 
of  the  latter  the  rays  are  very  nearly  absent,  though 
beyond  that  again  they  are  present.     Where  those 
rays  are  wanting  is  just  at  the  end  of  the  solu 
spectrum,  and  therefore,  when  using  sunlight,  it  ii 
no  great  advantage  to  use  a  quartz  reflector  over  a 
sUver  reflector.    In  spectroscopy  it  is  necessary  to 
Imow  exactly  the  qualities  of  all  the  substaaea 
with  which  you  are  dealing.    One  question  inpfaa|" 
tography  and  in  spectroscopy  is,  what  width  cf  riit 
you  would  use^what  slice  of  light  would  you  aUov 
to  pass  through  P    Here,  let  me  give  you  a  deoMU- 
stration.    In  the  centre  of  this  black  disc  there  is  a 
fine  line  of  b'ght,  and  there  is  a  micrometer  sow 
by  which  we  can  tell  how  many  thousandths  of  sa 
inch  wide  it  is.     As  a  rule,  about  chj>^-  ^  ^ 
dimension  used  for  ordinary  work.    1  have  bea 
referring  to  the  photographs  of  two  apeetia  on  As 
same  plate,  and  I  must  §how  you  how  itis  mansgd 
For  this  purpose,  it  is  necessary  to  have  an  adjaid 
to  the  sht,  and  that  is  a  shutttr,  which  is  able  to  cat 
off  half  the  slit  at  one  time,  and  afterwards  kafs 
that  part  open,  and  close  the  other  half  ahmdj 
used.     By  this  means  we  can  get  one  speetnm 
adjacent  to  another.     In   comparing  spectra  of 
different  metals  with  each  other,  we  are  aols  to  tsfl 
whether  we  have  any  two  lines  coincident  one  vtt 
the   other.      Photographic    spectroscopy    is  fts 
easiest  thing  in  the  world  when  you  kncwbov 
to  do  it,  but  it  requires  a  deal  of  patiSDCS  tp 
learn  every  dodge.     As  a  rule  a  photogiaphor  ii 
a  patient  man;   indeed,  there    ought  to  be  no 
class   of    men   who    have    more    patience  thsa 
photographers ;  hence  spectroscopy  should  not  te 
difficult  to  them.  Here  is  another  piece  of  appaiatM 
which  is  very  useful  in  the  spectroscope.    It  is  a 
apparatus  by  which  you  can  take  a  great  bsbj 
spectra  on  one  plate.    I  need  not  enter  intoib 
details ;  it  is  simply  a  dark  slide,  which  by  a  rad 
and  pinion  motion  can  be  raised,  so  that  the  plsli 
gives  a  fresh  surface  at  each  expoenre.    The  only 
light  accessible  to  the   plate  oomea  through  sa 
opening  of  about  three-quarters  of  an  inch  wHb, 
cut  longitudinally  in  the  shade.    By  this  method  «t 
can  get  about  sixteen  different  spectra  of  diffennt 
materials  on  the  same  plate.    Here  is  another  piece 
of  apparatus  which  is  also  useful  in  investigatioBi 
with  photography.     It  is  a  slide  in  which  you  esa 
expose  plates  in  different  gases  or  liquids— tnat  is  to 
say,  in  water,  in  alcohol,  in  nitrogen,  and  soon.  B 
is  essentially  a  glass  cell  which  slipa  into  a  dsdc 
slide  especially  Mapted  for  it ;  on  the  top  thcie  ii 
an  air-tight  junction,  which  is  screwed  ocwn,  sad 
there  are  two  little  tubes,  through    which  yoa 
can  fill  the  cell  with  gas  or  water,  or  whatever  other 
material  you  wish  to  use.     This  is  Tery  useful  ia 
investigating  the  behaviour  of  diflFerent  sensitxis 
salts  under  different  conditions  of  moisture,  preasue. 
&o.    This  cell  has  been  used  in   a   great  naqj 
hundred  experiments,  and  I  hope  it  wiU  be  usad  it 
a  great  many  more.    Those  who  are  going  in  ftf 
spectroscopy    should   not   be   wiUKMit   anch  aa 
apparatus  as  this,  for  I  do  not  beliflfve  mvA  ttd 
NxiN«a\\^tion  can  be  done  withoot  aoncilbiDg  of  tia 
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■  •"I  VMMk*TCaT«TOB*«tlli«htlhaknm,>Bdiy 
^wahaakakaa*^  bat  ■>  Bon:  taA  tlwl  bo«  te  lUi 

■Vi  ll*i|itfciu«jn»a<»»  tt«n  »li«t  (nfrbodrdoM, 


DOUBLB  STABS. 
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IS4S37-]— ClOTTM  hkviiig  ptvTaflsd  for  Mmt 
4fa»  Bttn  lb.  Stidkr'a  lattn  hun,  p.  4SS}  wh 
MUdMd,  I  hmra  bMU  nnnbla  to  look  uaio  it  Ibe 
-«0«fel»  ia  OoMU  Bara4lli,  and,  wbn  U  dauad, 

""  -* 1  Uddm  bafora  dark  amMK  Oa  top 

k  tiaa  whoH  tnmk  ia  only  13f  ' — 

in  ■ "  - 

rae, 

[fc  I  ewuiot  aoMimt  for  tha  diltaranoa 
My  dadinktion  dida  ma  lif  ht,  bnt 

L^  lam  lookad  at  tba  dan  Mr.  Sadlar  Uodlr  g»n 
•■tta  MM*  latiar,  but  Is  audi  wodltioiia  of  air  that 
UMMih  •  diae  I  bara  bad  to  ladaoa  m;  apertnra 
Hmm  te  Bfai.,  and  ann  than  tba  ataia  were  far  from 
VlfafilwdTand  olaar;  U  la,  tbaiefoTe,  wltbtha 
WaMNi  d&Bdanoa  I  gire  the  folloiring  reanlb. 
Ml*  ■■■  On  maant^thTaeoightai  B.lc  eSfiS 
SLCinPot.  -  260=  M  CjenifA.C.  18)  300"  60 
JWMll  (OS.  416}  IGO'  P.  III.  216  Crgni  Qi.  167) 
2^7S  Qrgm  (1.0.  20}  208°.  I  feel  tbat  to  ileal 
Itaniafulj  wiuk  aneb  atan  tbtj  good  nii  ia  abw- 
W47'  noaalary.  aapadallj  when  a  reflscting  tele- 
•op*  fc  mad,  aa  ana  then  then  ia  alwayi,  >a  a 
Mm*  oc  las  marked  decree,  a  certain  meaaara  of 
IMIIivad  HRbt  aroond  the  minute  oeotral  diao 
■UA  moat  hide  ai  eztiogaiah  aneb  email  ttaia  aa 
tfeiBVM'allthmag.  I  hope  Mr.  Sadlei  will  aa;  aa 
Bga  ■■  poadbk  how  far  I  am  wrong,  aa  I  intend  to 
b^n*  MM*  ttat*  again . 

ZmayMl  have  given  Mi.  Bnmham  aett<r24S91} 
ha  teonUa  of  b>ok{Dg  tor  tha  danUe  in  Corona 
loHalik  Hb  will  eee  by  a  anbiequent  letter  of 
idia  flMt  ^  Aiat  podtioo  glTsn  wai  wrong.  What 
■  Ih*  sag.  of  ^.  U  in  £.  acale  f    I  find  it  eaay. 

if  with  Ugh  powara. 

^"  C.  K.  aandlheit. 

■cuna  ov  BTAss-sa   ofhiuosi- 

■!■■       or      BBBB      ASS      MADI.Ba'8 
TXLXMOPB. 

[IU38.}— Ths  following  are  the  plaeea  for 
Kaaaan  tat,  1SS6,  of  the  ohjeoti  nfened  to  by 
IIr.Ba^Mn(qnaiyG71B6,pagefi07}  :  — 

B.  K.    a.  o    ,     . 

r.'OgMB«....lSMll'6-t-26  14  13   (Qieanwioh 
B-yearCat.) 
BAO.  e8I4..ie  IG    7'3  +  40    8  B5    (B.A.C.) 
B.A.a   7001. .30  11  46-3  +  38  38  10 
U-O.  7319.  .30  13  33-6  +  46    6  S7 
B  ir*b.  S  ....IS    eSlS-f    6  19  42    {ScbuUzV 

E.5iat 19  16  44  7-13  13    S    [(El'E'-ii- 

Ars.  5  ) 

6m 19  21  47-0  -  12  23  16  (Schjlllenip) 
.U7D 10  69  302  +  37  69  68    (Luanda) 

BliK0aS....23G6  139  +  69  12  GS  ((EKaon- 
Arg.N.) 
I  Wak  myaelt  it  ia  a  pity  that  the  B.A.'i, 
htta  fontb  edition  of  ■■  Cd.  Objeota  "  are  not 
tfna  tn  tba  naaiaat  aaoond  of  time,  aa  they  were  in 
■a  ttU;  or,  at  leaat,  to  tha  neaieat  tenth  of  a 
■faatib  The  anppaaed  variabUity  of  the  oom- 
■aMdiCfSeOphini^  allndad  to  ^  Mr.  Naauen 
|liilKS44B2,  page  SIS),  laala  only  on  the  eatitnatu 
ii  SafO,  w1a£  are  utterly  at  Tarianoe  with  thoae 
ir«fta(«MMtTUa(Hanobel  at  the  Cape,  Dawea, 
fti.)«tthaaameepoeha.  Iregiattobe  obliged  to 
Wfcadirt  Mr.  W.  C.  Bosen  (letter  S1696,  page 
nt)  ■•  to  ttM  apettnia  of  the  taleaoope  mounted  by 
W.  Baar  ia  bia  villa  mbi  Beilin,  and  which  wu 
Malojad  Id  making  the  drawinn  ol  Mors  giren 
Umo.  in  Ol  a^Mnmaraiuht  S^acbrichlm.  It 
■■•  »>cfractoc  of  Sfin.  apeitnre,not  3iu,,  and  of 
his.  foooa,  monnted  eqoatorially,  and  diiToi  by 
riaAwork.  B.  Sadler. 

88   OFBIITOHI. 
rM6S0.]— !■  than  baa  been  aoma  ooneipond- 
MB  of  Ma  tn  "  Oon"  at  to  the  atan  iriiiUe  In 
MflaU»lthUOvUMU,IieaKl  a  nnghtketeh 


of  the  field  with  a  power  ol  100  on  my  GJ  OalTei. 
I  may  add  that  theae  are  nnmbared  aoooidbig  to 
their  brightnam :  but  then  an  a  gnat  numba  of 
■mailer  itara  wbidi  oan  only  be  glimpeed  in  the 
Bald.     I  may  alao  aay  that  I  hara   no  msani  ol 


■ketob  waa  made  by  eye  alone,  and,  of  oourae,  at 
the  teleiCDpe.  My  mlrrMianotinSnt-iataorder,  or 
I  could  poiaibly  have  ateadily  held  otben  which 
ware  only  glimpaad. 
Norwich,  Aug.  12.  Baar- 

36  OPHIUOHI. 
[21fl30  ]  —  WriH  nferenoe  to  Mr.  Ifnmaen'i 
remark)  about  36  Ophinchi  (lettat  (31G92),  1  quote 
the  foUowing  from  my  little  book  ("  Boathem 
Stellar  ObjucU  ") :  "Both  yellow,  and  almoat 
eiaotly  eqnid.  The/ittr,'if  anything,  rather  the 
brighter  of  the  two.  In  the  Bald  n.p.a  a  71m.  or 
Sm.  atsr,  to  which  I  tee  a  faint  kbwi  to  tha  aonth, 
3m.,  1876.  Smyth  aaya:  'The  piindpal  star  ia 
thought  to  be  Tariable,  though  I  have  alway  t  aean 
it  aa  now  legiateied '  (l)m.,  6)m.),  and  hs  ealla 
tha  DompanioD  to  7tm.  '  a  moat  minute  amnM,' 
whoae  exiitenoa  Sir  John  Heiaobel  firat  pointed 
OBt  to  him.  In  a  large  field,  with  3fl  Ophinchi,  Ii 
the  alar  30  Scorpii.  Between  the  two,  Smyth 
(Cd.  Cyds)  notee  allm.  atar.  Oloaa  to  the  pliee 
Indieatad  by  Smyth  (In  a  diagram}  I  aee  atMdily 
with  3in.  a  imall  ttai:  othw  faint  ttara  In  the 
field." 


•een  that  Mr.  Namaen'a  ... 

mine  with  regard  to  their  nlatire  hiightneaa. 

J.  B.  Qora. 


[34631  1~I  U[  TeiT  nnwilliag  to  enter  fnio  a 
lutrovr^riy  on  KdeDtiS:  detaila;  but  Mr.  Peek'a 
ttei  of  Augnat  7th  reanirea  a  reply,  and  with  that 

tnut  tha  coireapoudenoa  on  the  aubjeot   may 

Mr.  Peek  layi  he  la  aware  that  "  the  timei  of 
imenion  and  emerdon  will  *ary  perceptibly  at 

ilacea  In  different  geognphicalpoutioDi,"  and  he 
ikdda,  that  it  ii  thia  very  difference  in  time  from 
Breenwteh,  obtained  by  obaervatiou,  which  Ii  to 
raluable  to  the  traveller  in  enabling  him  to  com- 
pute hii  lon^^itude." 

Bat  Mr.  Pdck  ought  to  be  aware  that  tha  amount 
al  thia  "  difference  m  time  from  Onenwioh  "  thui 
obtained  from  obaerration  depende  on  two  thing*, 
and  not  on  one  only.  It  dependi,  fint,  on  Ae 
difference  of  loajHtude,  we  admit ;  but  It  dependi. 
leoondly,  on  the  difEerenoe  ol  latitude  aa  well.  The 
iiSerence  of  longitude  and  latitude  between  two 
placea  oamea  the  moon  to  occupy  a  different  poai- 
lion  in  reference  to  the  atar  aa  Been  from  each 
place :  and  this  dificrence  (doe  to  the  moon'i 
parallax)  caueea  alio  a  differenoK  in  tha  timea  of 
immenion  and  emenion.  Nothing  but  a  uparate 
ulculation  for  each  plaoe  can  determine  itaamoont, 
ind  to  do  tbia  eipediliooaly  ia  the  object  of  tha 
"  partially-gTaphiB  method  ol  eolipset  and  ooenlta- 
Hona*'  wbl^IhaTeanbmltted  toyonrieadara. 


If  Mr.  Peek  ia  atHl  unoonvinoed,  I  have  dona 
with  him ;  but  with  reference  to  the  laat  paragraph 
in  bla  letter,  allow  ma  to  aay  that  though  I  do  not 
lay  claim  to  any  rery  unuaual  aoquaintanoe  with  tba 
aolanoe  of  aatronomy,  tUi,  at  leaat,  la  one  brannb 
ot  It,  in  wbkih  I  do  dalm  to  be  thoroughly  Teiaed ; 
nor  doea  tUa  atatament  depend  aimply  on  my  own 
ipi4  dixit,  bnt  mj  podtion  In  tba  malbematlcal 
tripot  at  Cambridge  In  1813  in  the  opinloai  of  moat 
peo[de  would  jnatify  tba  aaaertion. 

Jamea  Fearaon,  X.A.,  F.B.A.B. 

Fleetwood  Vicarage,  Aug.  14. 


TKB  0AS8XQBAIN. 
[24631.]  -In  thanking  "  Orderic  Vital  "  for  bia 
nply,  I  ahonld  like  to  carry  the  problem  aomeiriMt 
farther  if  he  would  deal  with  it  m  the  manner  aug- 
grated,  the  ultimate  object  belog  to  obtain  tba 
eqniTaJant  Newtonian  foeua  of  any  given  Oregoilan 
or  Oataegialn.  Let  me  pat  the  matter  in  the  ahapa 
of  lour  piopoaltiona,  ao  aa  to  lender  my  meaiiin|[ 

1 .  If  the  tolar  tool  of  the  two  minon  an  known, 
tha  foooa  of  the  email  mirror  tor  the  vergent  l*;* 
from  the  great  mirror  oan  be  diieetly  determined. 

2.  If  the  two  minonare  ao  matched  aa  to  be  Irea 


prodnoe  a  parteot  (atellar)  imaoe  at  the  final  foooa 
when  placed  a  certain  definite  dlatanoe  apart. 

3.  The  diatanoe  apart  o(  the  niiriora  being  thnt  a 
fixed  quantity,  the  podtion  of  the  final  f ocna  will 
alao  be  fixed. 

1.  Tlie  poaition  of  tha  final  foooa  being  flxad,  the 
equivalent  Newtonian  focal  length  can  be  abao> 
lately  determined  from  the  foeailengtba  and  poal- 
tiona  of  the  mirrori  and  their  fad. 

A*  regard!  propodtioD  No.  2,  the  formntm  of 
"Oidenc  Vital"  and  Dr.  Boyaton-PIgott  are 
rendered  more  compUcaited  by  Uie  aaaamed  Tari- 
ablll^  ot  the  diatance  C£  in  Fig.  3,  page  tSO, 
whereat,  if  I  am  not  miataken,  no  variation  iipaitibli 
when  we  are  dealing  with  parallel  laf  a  and  oorTea 
io  matched  aa  to  be  fre«  from  aberration.  It  would 
follow  from  thia  that  Dr.  B.- P.  a  table  giving  the 
variation  in  podtion  ot  final  f  ocna  doe  to  variatiaoa 
in  the  atpaimtion  of  the  mirrora  ia  only  true  for 
panllel  raya  when  aberration  ia  neglected ;  bnt  tot 
near  objecta  la  appmimately  eoirect.  I  tay  ap- 
proximately, because  it  wonld  teem  that  if  the 
mirrora  an  flgnred  so  aa  to  be  tioe  tot  the  parallel 
nya  of  celeetutl  objecta,  they  cannot  be  true  tor  the 
dlvergiog  raya  from  tcrrettnat  onea;  and  thoogb 
by  vuylng  their  dutancd  apart  wa  may  bring  tha 
raya  more  accurately  into  focua,  we  cannot,  of 
couTie,  altar  the  curvea  of  the  mirrora  themaalTet 
to  correct  the  aberration  produced  by  thia  obauga 
in  their  relative  podtiana.  Coming  to  propoaitjon 
So,  4, 1  ahowedin  a  former  volume  ot  the  "£.  U." 
that  we  could  obtain  the  (anproiimato)  eqniTalent 
Newtonian  f^otl  length  by  the  formula  there  given 
—via. :  N  -  ^  (F  ±  /  +  A),  the  podtlve  aign 
being  naed  for  the  Qr^gorian  and  the  negative  for 
tha  Ceaaegraiu.  In  thuF  and /an  the  fod  ot  the 
mirrora,  and  A  the  diatanoe  of  the  final  focua 
behind  tbe  vertea  of  the  large  mirror. 

In  theae  foimulo)  (dednoM  from. a  diag;KBk.\  Ua 
pointaCandEiA^vi.'Laa-^.  ^»^  ■««»  ^"^a™^  ■»» 
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TRfl    OOKPOTTNI)   LOOOXOIITaa. 
[34642.] 
dna  Mif 
ponnd*,*! 

iheii  iuMblUtj  lo  nu  down  hm  ItMl*  at 
Bat  1  hudlr  think  oam*pondeiiti  ao  t 
jnkiM ;  thay  do  not  nam  to  ooiuidar  Ui«  jaui  11 
.bu  tws  to  kttain  ths  prMant  (ttto  of  p«n«atl<in. 
In  tlM  dstign  ot  the  oMinuj  tmMnlindor  anglns 
Oen  He  nunaioin  little  detuli  mnaodn  to  good 
wwUng  whkh  «Mi  only  bs  obtalMd  br  ezpeiienoe. 
Now  in  ndi  •  deputoie  from  ths  oidinmir  ijitem 
M  th»t  made  by  Mr.  Webb— than  befaig  hwdly 
■n  pratiOQ*  UMtlM  in  tUt  dlnotlon  to  guide  him 
^1  uink,  tanog  eO  thisgv  into  eoniidetfttlon,  he 
bH  ^odoeed  >  wondarfnl  englM.  I  aIm  luTe 
moon  to  beliere  UMt  the  Dnednoncht  cdm  mra  in 
ntrj  wt^  an  Improvement  on  the  otdaraiie*,  bdng 
■Ue  to  nm  down  hiU  fi««ly,  uid,  monorer,  itaTing 
R  modetate  ea«I  o^unmpiloii.  Now  u  to  mnothsi 
potot :  I  balitTe  th>t  the  eoel  ooniomption  on  thaie 
MlginM  depend!  ft  mod  deal  on  the  drlTste.  For 
lBWiee,on1y  tbeouwiday  IheardolonBoftheeg 
wgjnirt.  irhoee  name  I  ooafd  nuntioD,  in  whlohtht 
•Ml  Mncnmed  wai  only  2Tlb.  per  nule.  whenu 
■natbai  eogine  ot  the  ume  cku,  I  was  told,  oon- 
nmud  301b.  per  mile ;  both  thrie  gogiBci  wue  ol 
UweMUaE^pe. 

n ^  point  and  I  close.    I  notioe  that  all  thi 

'    ti  talk  aboat  the  L.N.W.  oompoonde; 


h  peimi$,  and  ntii^  hiuMlf  that  th>7  are  open 
the  proper  Una.  nun  Ii  do  donU  that  we 
nalman  by  mlatake  pulled  over  the  wrong  lever ; 
'" -U  at  onee  be  wen  that  If  the  nile  had  been 


ABBOVAimCIV. 


item  without  appointinK  a  man  ot  otbet  meai 
proride  foi  wety.  The  «lgn«lni«ii  made  tt 
nal  mirtafce,  and  loi  that  he  wiU  take  hit  trial  k. 
nnton  in  NoT«mb«T ;  bnt  a  mneb  more  evioni 
or  waa  made  bj  the  offloal  who  daoidsd  to 
oora  the  Inteiloiicing  wHbontcuiyiog  ont  ths 
traetlon«oontain«dintbera]ee,and,aait  ienow 
■en  in  eridanoe,  wtthoiU  ths  "g"'!"""  knowing 
it  tb«  Mtatj  of  tha  inteilookiDB  had  been  fntci- 
edwith. 

Olemsnt  B.  Btrstton,  O.B., 

Hod.  Mam.  A.S.  By.  Serrautl. 
texe-Coblug-»tnet,  Laioeater,  AngnttlT. 

AH  KASILT-HADa  AAIN  QAVQE. 

[24646.]— Thx  toUowing  aooonnt  of  an  aaaily- 
nitrnotsd  lain  gauge  may  intarat  nme  ot  youi 
kdera,  who,  like  myaelt,  aia  litoatsd  f ai  oat  of 
loh  of  "'**^«"iB*''"V  Inatrament  maken. 
Ihe  foUowiog  iketob  la  a  vertioal  aeetion ;  the 


rhe  TBrknu  Unda  ot  fiiaht  o 
ij  be  mmmatiasd  aa  lollowv: — lat,  vm 
[At,  laqDiring  gnat  power;  2nd,  tbemorei 
^t,  raqoiring  1m*  power;  3rd,  the  rtiD 
ledy  Bight  at  the  albatroai,  nqninDg  no 
Dcpt  that  ot  itssring,  but  depeadiog  <b  d 
(lenti  above  the  waves  ta  ieo«B*s  lorwa 
bea:Biid4tb,  the  patent  soaring  flight,  ■ 
t  neither  wind  nor  power,  bnt  merely  itau 
Ton  Bay  in  yont  laadar  that  "  Mr.  LiaeaM 
liifigd  HniaeU  that  the  mathematics  ot  Iba 
'  1  In  the  solvmt  ot  eommoa  ■ 


dnosd  br  Mr.  Worvlall  o 
Ohi  any  ot  onr  reader*  come  torward  and  give  ol 
■OBB  intormatlon  about  these,  a*  to  what  li  theii 
eoal  oonanmption,  whether  they  ran  freely,  an 
tnmbkd  with  exoeaBivabaoki>re«aQre,orwhatnotl 
Any  datailt  ot  running  wonla  be  very  interesting,  ] 
am  rare.  Adlabatlo. 


Z..  &  H.W.  OOKPOUHDB. 

[24643.]— I  wisinfonned  a  taw  days  ago  tha 
two  drivo*,  who  had  ipokeu  their  mlii^  in  anawe) 
to  inqniries  reipeotiDg  the  above,  had  each  beai 
pot  back  to  ahnnUng  at  Crewa,  thai  proving  tbi 
statement  made  by  Kappa"  in  "Ours"  ot  thi 
Slat  alt.  W.  H. 

[Wetrnst  onr  oorraspoDdant  I*  miitakan.  Hi 
hudi  ot  dapaitmont*  of  a  great  oompany  like  tb 
London  and  Naith- Western  Company  would,  w 
bops,  hardly  b?  to  stifle  tree  ^scasslon  in  thi 
way.  Suoh  attempt*  would  be  at  Intile  a«  the; 
would  be  unworthy. — En  ] 


TRAIN  SFB8DS. 

[24644,]— NonciBO  "D.  A.  P.'s"    

le&r  (24G82),  respectiiig  train  ioMd*,  I  ihall  b 
dad  if  he  will  kiodJy  intoim  me  whether  it  i*  oon«< 
wat  a  tniu  leave*  Qtantham  about  4.17  ^.m.,  an 
reaohea  Kiug's-orois  in  118  miuutee,  whudi  glvi 
an  average  speed  of  over63  mlleeperlwai.  Tbub 
doee  not  seem  to  have  notioed  in  his  tablss  ;  bni 
It  ooneet,  must  be  the  moat  remarkable  ra 
known.  0.  B.  K. 

THB  BINBOAS  AOOIDBNI. 

[24646.]— Oh  Friday,  lit  iiut.,  a  tatalcollino 
ocenrrad  at  Binegar  Station  on  the  Somerset  an 
Dorset  Joint  Railway.  The  line  i*  aiugla,  with 
loop  or  double  Una  at  the  itstion,  and  consequenti 
fams  point*.  The  pointa  sod  signals  wen  intei 
lookadAut  in  order  to  make  necesHiy  altsratioii 
the  loulng' gear  had  been  tulieu  out.  The  signs 
man  by  mistake  puUed  a  wiong  lever,  and  tl 
approaching  nMSnger  train  was  turned  Into  tl 
lm><line,  ana  came  into  oollisicn  with  a  jjoo< 
tain.  An  inqnait  has  been  held,  and  a  verdict  i 
Uuulaughter  retomed  against  the  ngnalmon. 

In  reading  carefully  over  tha  report  ot  tha  pn 
eaedinga.  It  will  at  once  be  notioed  that  mo 
important  Intormatlon  nlatine  to  legulations  t< 
woniDg  point*  when  InterlooklDg  la  out  ot  otdi 
were  not  produced. 

It  will  be  remembeiBd  that  after  ths  Deitoi 
I'nnotioD  acoident ,  Major  Marlndin  reported  "  th 
he  had  statod  in  a  report  upon  a  pravious  acdde: 
that  whenever  the  interlocfing  affecting  atadni 
pcdnt  oonueoUon  is  out  of  order,  a  man  should  I 
atatlontd  actually  at  the  points  In  order  that  1 
may  keep  the  aignalaiaD  intoimed  ot  Ibepoeitii 
In  which  they  are  lying.  He  theieforo  ■azgai  tl 
company  to  loee  no  time  In  issuing  soma  regnlaUo 
to  inaore  the  sate  working  ot  the  tratSe." 

Innursnanoe  of  that  noooimendation,  the  Clai 
ing  House  Committee  of  Superintendents  draw 


i»d,  a*  menuuueu  ^t  ui.  aaa  txii.  p.  ^qd;. 

The  Bnle  149a  adopted  by  the  company's  part 
to  the  Bulwsy  Cteiring  Syatem  says  :  "  When  t 
IntarlDcking  ot  any  lever-frsme,  or  any  facin 
point,  bolt,  or  bar  is  out  of  order,  or  when  a 
point  or  aignal  lever  is  detectiva,  a  competent  m 
■ ' pointed  to  act  under  the  insfructions 


ub«  and  fonnel  <or  receiver)  an  of  tin,  the  n 
laivar  being  6-4in.  diameter,  and  the  tube  2in.  Tl 
lost  ooDsiats  ot  a  bottle  carrying  a  ve^  thi 
Tooden  index  rod,  graduated  to  inches  and  hoi 
Iradth*.  Tha  aero  point  i«  obtained  by  pourui 
rater  Into  the  tuba  until  ths  bottle  Just  float 
ind  marUog  it  on  the  scale  on  a  level  with  tl 

^e  receiver  baiog  6  4Iu.  diameter,  has  an  an 
it  32  17  tuperfldal  inches.  A  cnbio  Ineh  of  wat 
selghs  OG78  ounce  ;  therefore,  32'lTIn.  wi 
saigh  18'69  ounces,  and  that  weight  of  wsb 
loured  into  the  tabe  rspietents  lln.  ot  rain  on  tl 
jronnd.  But  to  ellmLnate  any  inequalitua  that  mi 
ixM  in  the  diameter  of  tha  tuba,  1  take  only  h* 
;hls  weight  at  oniie.     Then  each  time  "  ' 


not  nature  that  a  bird,  or  a  man,  wil 
d  steering   apparatus,    noperly    tonne 
isred,  dmnld   soar   aU   day   bmg  witho 
Bition  ot  any  power  whatever,  except  I 

If  the  flight  is  required  to  be  made  slowl; 
aat  power  i*  required,  and  the  slown  tb 
B  greater  must  be  the  poirer. 

I  have  been  vary  much  amnaed  at  the  Invi 
ihitdlioii.  Juryman  No.  1  and  Jarvmia 
iked  at  my  modal  bailer.  I  einlainad  it  ti 
tnlfo.  1  bi  a  tew  words,  with  ihe  aid  of  s 
ok,  and  I  lantoted  to  show  No.  1  the  n 
cm  for  siiilal  machinea ;  No.  1  immcdiatd 
ray  aa  it  he  bad  been  shot  at.  and  No. !  i 
eming  ramaA  and  followed  No.  1. 
Hue  Is  a  little  comer  In  the  Eaat  Avam 
Ehibitton  devoted  to  Aeronantio*,  and  josr : 

II  fl^  there  a  very  neat  modal  made  and 
tod  by  Mc.  S.  F.  FichlBr,  in  whitA  the  jjiati 
•  Bgure  of  8  in  a  very  inganions  manasr. 
it  there  when  the  Juiy  came  Mund,  bat  I 
,ve  been  glad  of  the  opportr-"-  •■-'  ■ 
Mible,  to  obeerve  the  oo  "  *~ 
chin's  device  deserved  si 

■  —         -       have  tl     „ 

to  yoa  with  the  reamta 
IDUG ;  uwf  an  mu»  flt  for  tho  pages  ot  Ft 

rHAT    IS    "  OBBATION "  f-KTa 
OATION-AI.UlCINIinC. 

[2464B.]— In  letter  MS90, page. 'il8)  "F.I 
Mlins*  to  accept  "creatioD"  ■impljaaa* 
cplanation  ot  observed  tact*— otherwii 
licaUe— in  the  organic  world,  and  deem*  i 
TV  to  Inqnin  further,  "What  i*  tha  < 
lerative  agent  in  creation  ?  "     For  the  k 


.  jrative  agent  in  gravitation 
'"F.B.AS.,"  however,  seema  convenii 
sve  overlooked  the  alteroatlve  wbidl,  ii 
ition  of  hit  QOn-aoceptanoB  of  "  creal 
lored  to  Um  (lettor  24552,  page  477),  " 
true  icientiat,  should  he  heeitate  to  dp 
isufBdenoy  ot  natoral  laleotion  per  ic  ta 

"^^"  in  latter  '24689,  page  502,  < 
rotett  against  the  ' '  inordinate  use  ol 
irmulee." 

I  lympathlse  with  bim  so  tar,  and  am  ai 
lany  lectorer*  inflict  on  popular  audien 
ndloimulcB  that  are  far  beyond  the  compi 
t  more  than  one  or  two  of  their  hearrr*. 
owever,  deprecatiog  such  uuneoeasary  i 
Lirill  be  evident  to  "Bho"  that  lectoren 
xpUdt,  and,  to  avoid  nusapprehensian,  n 
eeouise  to  technical  termi  or  tormuin.  H< 
itord*  an  example  ot  the  neoetaity  of  this 
tatci  that  be  would  prefer  the  term  ' 
nlfihate  "  to  the  symbol,  "  CnSOt,"  wh* 
row,  but  "  «upri«  sulphate."  , 

_  .  ~ .  e  now  the  price  of  metal*,  uotabi 
opper,  has  been  depreciated  by  report*  o 
oven  ot  new  and  eoonomioal  method*  of  | 
inmuiium,  but  in  no  inatanca  have  tbei 
■een  mbetantialed.  The  direotion  in  wli 
leal  men  look  most  bopetally  tor  e«on 
he  produotian  of  cheaper  sMiam.  n 
irooeas  proposed  by  the  late  S.  QUchritt 
he  redootioD  ot  carbonate  of  soda  i*  ( 
■st-iron  tubes  or  casings,  itith  a  thick 
inlog  of  dolomite  or  magnesia.  These  a 
ntemally  by  reducing  gases,  which  have 


■rater  Is  poured  In,  the  index  will  ri 
guide  A,  an  amount  equal  to  lln.  otra 
und ;  the  scale  oan  be  marked  off  aooi 


jround;  the 


sabo' 


, , aacotdingl; 

ind  lubdivlded  Into  bundredlb*  afterwards.  I  ha' 
jbtalned  vary  satiafactotT  result*  from  an  inatr 
ment  of  thi*  kind  1  It  may  be  attached  to  a  f  enc 
post,  or  placed  in  any  convenient  situation  out 
teach  ol  oattle  or  other  animals. 

Oemsa  'VUUKna. 
TJibaBsaiTir^t^  ko^Al. 


"SSw 


uly  by  reducing  gases,  which  have 
_  ..  J  supecbeated  by  being  a>d«  to  paa 
k  imall  regenerator.  K. 


3BBKAH  LATHB  WTTS  TBA.T1 
KAKDHBI.. 

[24649.]- OuBlatbemmseeatoba  W 
iuuuner  holiday :  bnt  I  hope  to  TBvie*  I 
ly  sending  yon  the  Ineloaea  photo^n^h.  i 
I  hope  you  will  flod  apaoe.    TIm  W' 
travenuig  mand 


ENGUflH  MBOHANIO  AND  WOBLD  OF  BOISSOSs  Wfc  1,665. 


k  "  FmQs  "  Iw  »  *kort  time,  but  did  not  M 


b  I  hmTB 


any   i 
teiaJs:  bnt  togoftt  uy  .,___ 
e  -nxj  faat,  ana  the  motion  Ii 


bMt  hiU-ollmlMT 
bMaiwltlwiiqti 

yov  MTB  to  tlMdll    .__,   — , 

my  Joiky.  I  bars  DOt  tried  the  "Xtn 
ffilogot'*],  bnt  mlthoDgh  iti  appMnnee  Ii  anintt 
ft,  imnl  f  rieDdB  ol  mine  nieik  Tei;  mnoh  In  iti 
taTonr.  I  bare  now  and  then  bonowad  a  SafetT 
With  the  tmaU  wheel  In  the  front  On  theae  It  b 
quite  Imponible  to  take  a  header,  aa  jon  an 
Dearly  half-way  between  the  wheeli.  I  can't  laj 
■BQeh  ^thst  w«;  alioat  thnn  from  eipeilano*,  m  I 
haTB  nottidden  60  mijee  altogether;  bat  from  what 
I  hear,  the  "  Borer  "  (Starley  and  Satton)  li  one  of 
Hu.b«;t. 

To  nim  np,  I  think  that  a  Safety  fi  enperloc  to  a 
trloyole  for  ipeed,  and  hill  climbing,  and  ean  of 
dtmsg,  and  that  they  are  quite  m  faat  aa  an 
ndbiary  Uoyole,  although  not  lo  eaiy  to  iteei  or 
drln ;  alio  that  the  Tibration  is  greater  than  on 
tlllMr  »  blmle  01  tiicy  ele  (exoept  Md  tear- iteeren) . 
&  wall-made  Safety  ii  aafer  than  either  a  blofole  or 
a  trieyole,  eapedally  at  night.  I  wonld  not  reoom^ 
BMid  one  geared  ai  high  m  mine,  for,  although  I 
naiMge  ft  all  right,  I  have  ridden  for  man;  yean, 
Knd  nany  who  hare  tried  my  machine  lay  it  le 
geared  too  high  for  mnoh  hill  work. 

I  matt  apoTogiie  for  the  leogth  of  Out  letter ; 
bat  it  hai  taken  up  mnoh  more  epaoe  than  I  ez- 


O.  i 


WATOEMAXBBB'  QUBSIEB. 
[24656.]— I  NOTICED  in  yonr  paper  ahont  a  foit- 
nlflit  ago  a  qnery  with  legird  to  the  fitting  of 
MUnoe  •ptiogi,  signed  "CaTibbean."  This  week 
I  find  the  qnery  answered  in  two  different  ways. 
Thaflnt  letter  ia  by  "Eiicaiwincnt"  (67169),  who 
"^e  teqoirement  eatiafaetoiy  to  mt     "'- 


net^odof  leleeting  a  balance  nringu  that  which  I 
■Iwayi  have  been  aociutomed  to  do— that  ia,  if  a 
watch  reqnfrei  a  fte|h  balance  spring  I  put  one  In 
that  will  itretoh  a  trifle  fnitber  out  when  the 
balanee  ia  nupeoded  from  the  ipring. 

Hm  next  lett«t  is  by  "FeganiedstnS"  (No. 
BTlGS),Vnd  heeommenoes  by  saying  the  nnmber 
of  bMM  pet  hoar  must  flrst  be  ascertained— >ay 
(aiyt  he),  for  instance,  It  Is  16,200 ;  that  wonld  be 
nine  beMi  or  Tibratfons  of  balance  In  two  seoondi. 
I  Aoold  like  to  know  how  the  number  of  beats  Can 
be  •Martained  in  the  Bret  piece.  A  watch  may 
eoow  to  be  repaired,  and  it,  with  the  old  spring  in, 
Duy  go  at  the  rate  of  20,200,  and,  it  so,  of  what 
OM  i*  the  old  ipriuB  ?    It  appeaiB  to  ma  to  be  of  no 

—   -_  .•.!-   r_  •<  poganredstnfl's"   way  of 

~  .;>,  withregard  tothetast- 
___  _  ..  _  ...  .  ^.  „  "  Lay  it  on  balance  arms, 
nrn  onwards,  and  gentlr  press  collet  down  on  It 
mffiolMit  to  hold  spring."  Wa  ore  agreeable  so 
br.  ^en  ha  uja:  "Take  holdofipiingnmany 
■  from  ontside  coil  as  is  right  siie."  How  can 
II  that  it  Is  right  size  when  the  uld  spring  is 
IS  altt^ther  ?  What  has  he  to  go  by  ?  1  should 
"  Pennredatnfi  "  to  say.  Fuitber,  he  says, 
it  wlitb  the  tweezers;  "with  a  tonchsetit 
•ndconnt."    Does  he  mean  toMyheis 


then  olimiitte  the  Dumbu'  ha  ho*  oonnted  ud 
time  it  baa  taken  him  F  He  then  flniihe*  by  saying 
jonoanttyany  nnmber  of  springs,  and  Ibeueve 
Um,  tor  yon  mn  try  many  an  hour  before  you  are 
MtiaBad,  and  when  yon  have  got  It  in  the  watoh 
yon  nay  b«  wrong  alter  all. 

"BaeapenMnt's"  method  ii  far  the  wiser,  aofar 
ailoanaae.    I  should  like  a  r^ly. 

J.  Brlarley  Selph. 

OOMPABISON  OF  TISXB. 
ptese.]— Ths  Udea  dnring  the  montb  of  July 
lam  been  mora  in  accordance  with  the  prediotions 
ttan  they  have  been  for  several  montha  put,  and 
ua  fact  that  the  law  ol  the  "  dinmal  ineqnaUty  " 
bM  been  cotreotly  fonnalaled  has,  in  conaeqnence, 
noeived  ample  verification.  We  simply  ehallange 
any  other  tables  extant,  whan 


euiation,  tiaacd  on  the  Haimonio  Analysis  of  the 
Tidea,  have  been  appealed  to  again  and  again  to 

Ednoe  a  sheet  ol  predictions  for  any  mouth,  for 
purpoaa  of  being  compared  with  thoae  given  by 
Sir  John  Lubbock's  method,  revieed  and  extended ; 
bit,  with  a  haughtiness  peculiar  to  thenuelvea, 
whleh,  however,  indioatee  weaknes*,  they  limply 
deollne,  oonflning  theu'ielvee  to  the  Indian  ports, 
for  which  the  promoters  are  eubsidised.  A  refet- 
MMe  lo  the  "Daily  Meteorological  Beporti" 
pointa  out  when  anlipydODjc  oonditiona  have  pre- 
TalUd,  and  at  thoae  timee  the  sea-levelisdepcMled. 
lUi  hat  been  the  case  during  the  lattn  d^i  of 
July,  and  hence  the  largeel  dlsoordancci  have  then 
bMonia  apparent.  But  it  ii  noticeable  how,  even 
ondar  tbeae  dreumalaDoee,  the  "diurnal  in- 
fgamHtr "  aasarl*  itself.  For  example ;  on  the 
mb,  Soa,  and  3ltt  the  tides  are  gradually 
-  '  '■■og  in  baigbt,  but  the  night-tides  main- 
tnpmionijf  and  each  is  highi^T  by  n  loot 


CoicriBisoiT  or  Tiubs  ax  Lttkbfool  iks  Fixbtwoos  m  Jtut,  1SS6. 


than  the  pteeeding  day  tide,  the  eummits  of  the 

tidal  carves  forming  a  zig-aag  line  whioh  need  to 

excessively  puzzling    to    early    Investigatort, 

__    ^    BBpiy    observers.     Tlie 

,    "'Lnol, 

ict  one.    No  one  as  yet  has  ventured  to 

even  to  criticise,  the  explanation  which  I 

have  offered  in  the  method  of  computation  offered 

!  the  Admiralty.     What  is  to  be  inferred  from 

lis  dicamstuioe  I  muit  leave  to  others  to  judge. 

Jamea  Peareon,  K.A.,  V.B.A.8. 

Fleetwood  Vicarage,  Aug.  6. 

HB        HISTOBT       07      TEB      TIDAX 
PBOBLBH.'III. 

the  tides, 
illiam  Thomson, 
and  wai  oarried  oat  into  Sgores  by  Ifr.  E.  Boherts, 
and  whioh  now  ia  elaborated  by  means  of  a  tide- 
predicliDg  mMhine,  produoad  by  them  jointly, 
demands  only  a  few  obeerrationi,  and  for  this 
reason,  that  the  reports  of  the  British  Association 
dwell  opou  this  method  exclurively,  and  appear  to 
take  it  for  granted  that "  any  modiflmtion  ol  what 
i«  called  the  n/uiMrium  theory,  which  shall  extend 
iti  detail*,  ana  bring  it  into  nearer  agreement  with 
the  laots  of  observation,  Issimplyimpoesible."  In 
fact,  Sir  William  Thomson  has  eaused  It  to  be  set 
down  Id  writing  aa  his  ultimate  deoiaion,  "  that 
he  did  not  think  it  would  be  advisable 
print  any  tables  regarding  this  subject 
'  '        any  method  ' 


whioh  mn  founded  o 


than  that  ol  the  harmomc  analyiii  employed  by 

the  British  Anwaation't  TiO^  CamBoUwi."    Wa  I  tidal  problem  to  which  I  h«v«  to  HiK,iltawl« 

au,lhK^on  haidlj  ex(«Awt7  tetAiLV<AxMk^a\ia\^l<Ai&1i<Mw]iL'(uuMnd;  bvt  ta  aiwMMM 


offered  for  the  best  and  moet  approved  fauaUwi  on 
the  Bobjeot  nnder  that  sanction. 

Thepriiu^leof  themethod  to  wblebwoanaow 
alluding  may  be  regarded  aa  an  extanaica  «(  tttf 
intiodnced  by  Lapfaoe.  What  is  o>IM  a  '■"■»'-■■ 
fnnotipn  is  anexpreeeion  of  thefonnBoQ*.  (fit-i), 
and  the  tueeeenTe  valuea  it  assnmaa  thiou^oai 
its  cycle  of  changes  may  be  shown  by  a  Twy  tDapl* 
contrivance.  Suppose  two  wheeli  of  the  eam* 
diameter  (like  tjw  driving-wheelaot  a  loeomotiTC 
engine),  with  cranks  attached  to  the  oeatia  cf 
eadi,  ol  eqdal  length,  and  parsUel  to  aach  DthK, 
the  exfavnutics  of  these  oianks  beiag  held  tavstte 
bf  means  of  a  eonnaotiug  rod.  TiMm,  aa  is  aaea  In 
the  motion  ol  a  locomotive  thus  or — ■— ^'  — ^— 
the  wheels  turn  round, 
remain  horizontal,  but  it 

btlau  the  line  jalolug  thott  Ol . 

revolution ;  aod  Ita  hnght  ojvaw  «w  imtmniaa  Ulm 
this  line  will  be  exactly  B«a.«l,  >lwii  B  istta 
length  ol  each  crank  and  n  tkt  auiiH  -valcd^cf 
rotation  of  the  wheel— Lfc,  tha  ii^  tfcToogh  whiih 
each  tnnu  in  »  unit  of  Niaa.  IW  ite  and  bU  li 
this  oonneeting  rod,  than,  will  I'epift  the  rise  aid 
faUoftheeeadailiwTiile,  ao&Mttatnnaisd 
fall  rfMtawi^  rm  dwtf  Msi  of  tha  uaoML  irikit^  an 
amber,  by  the  sntn-total  tf  wbkk  tka 
is  ganented.  I  wlU  add  wotting  son 
M  to  this  Uuory,  exent  to  aasrt  Oat 
although  correot  In  ptiodpie,  w 
cations  due  to  the  aetnal  o; — 
kept  out  of  aigbt  it  faila  n 

tious  ol  the  problem  to  «._    .    ^ 

Bccunle  ptediotloas  required  in  tUa-taUau. 

The  next  and  last  attempt  at  a  ■ilaflna  nf  ■■ 
tidal  problem  to  which  I  hm  to  ir*—  '-  ' '  — 


Ava.  31,  18»6. 
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fl»»™~i  ot  Qua  method.  Tha  difflsalt;  wlilch 
hu  bnrt  aTMT  attempt  to  form  tide  tablea  which 
■hoold  wrra  uw  purpoaei  of  prediotion,  uid  b«  n 
ma  gaid»  to  huboni  niMterg  iLod  otbura  anplojed 
intba  doddo^  of  iliip*,  bu  uiun  from  whU  ia 
Mlled  tho  "  diumal  meqnalit;  "  of  the  tidei,  b7 
tha  opsntloD  of  which  it  Mni«a  to  pan,  th&t  when 
tho  Maaraapiiiiltiiig,  (or  iuatuica,  theii  heightido 
BOtmcoMd  Muh  othei  b;  ngulki  lieft  of  elcTittioii, 
bnt  follow  each  other  io  k  si^Mg  fuhion,  the 
aUit  tidei  being  at  one  eeuon  higher  than  the  ity 
Udea,  bud  rict  certil  at  another.  Now,  what  u 
eliiimed  ii,  that  a  complete  expUnation  hae  been 
diioaTeied,  both  of  tha  oann  and  eBeet  of  thit 
"diutiial  inequality"  for  the  Qnt  time  by  thii 
nathod,  the  proof  being  that  tide  tablaa,  oompated 
ontha  principle*  olthiieiplaiiatioD,  give  leiulti  in 
cuotMCOTdance  with  obgerratioD.  A  refatation 
al  tUi  itatenMnit  hae  been  poblioly  ohillengsd,  bat 
hM  nerel  yet  been  laavielully  made,  and  the  Ad- 
Bdnltj  ii&  tablea  tor  Liverpool  baTing  far  ten 
jiaia  pait  been  oonstnoted  by  meant  of  tablei 
DMBd  on  tbii  method,  an  allowed  to  be  pat  in 
•oinpetitioa  with  any  otheri  by  whomeoeTer  de- 
vlNa,  and  their  oorreotneM  hai  neTSr  yet  bean 
eallad  in  qneition.  It  may  be  that  the  method  ii 
•oondered  nudeeerring  of  eritieiuii,  baoann  not 
btonght  oat  under  tha  ngiiof  namai  renawiiedin  the 
nfanUflo  world ;  bat  all  tbii  diiplay  of  haoghtineH 
t  afleet  the  tact  of  the  auparionty  :and 


"  diomal  Ineqnalitj 
that  it  ii  unneceisary  to  repeat  it,  and,  although 
Hm  Tagolationi  of  the  Boyal  Aationomical  Socixt) 
tbrbld  any  diKunioa  of  the  method  in  the  pa^ee  ol 
lit  Monthly  Jfaticta,  fonooth  "became  a  nmiUi 
aoBunnnioaCion  has  been  made  ia  the  Eiiouiii 
MxCKiSiC,"    yet    "Magna    nt    Teritae,   «t   pia- 

nbbit." 

Jamea  Fearaon,  M.A.,  F.H.A.S. 
f  Uetwood  Vicarage,  July  30. 

OflBKAN  aUNNBRT. 

l31658.]— Toe  high  foot-iaaaad  Telodtj  laaehed 
hr  Uarr  Xcupp'i  gone  ii  a  fact  patent  to  al 
Bnopa,  To  aieertaln  tha  mittanee  of  the  air  b 
tha  111)  hill  of  ahot  at  all  praetieai  ratocitiee,  ii  i 
pnhtaai  that,  np  to  a  recent  data,  hai  bafBed  al 
•nifinMten,  ftom  3ii  laaao  Newton  downward! 
Dm  the  teaUanoa  ol  the  air  vary  m  the  eqaare  o 
Mba  of  thatalooitj,  that  ia  to  aay,  waa  the  re 
rirtHwe  inereated  to  four  or  eight  timM  foi 
gonUing  lelocitj  P 

To  thia  teak  an  Eogliahman,  Prof  siaor  Baihf  orth 
darotad  the  cream  of  bia  lite.  Formerly  a  aeoonr 
wnnglec  in  that  iplendid  year  nben  "Neptune' 
A'^n""  wai  icnior,  Baihforth,  leiziug  the  txtra 
ordinary  ezpedmental  uiiQculCiea  of  the  problem 
with  nil  own  bands  ui^nttmcted  a  dalicat 
ohronograph,  which  we  have  miDutelj  examined 
capable  ot  reoordiug  tfae  bondred  -  thouundtl 
put  «f  a  tima-Moond.  Erecting  10  «reani  of  thread 
wotk,  ha  tuperinteudcd  the  diichaige  of  iilXI  tonnd 
tl  eaoDon  ahot,  each  of  whtch,  by  electric  actiau 
raaorded  tha  prarise  initant  ol  ita  paaaage  throag) 
ih  nnen,  tad  at  the  tame  time  a  elook,  beatini 


ia(;ram  given  by  Proteuor  Greenbill  in  the  Fra- 
■cdinij)  of  the  B.A.  Inatitution,  Aug.,  1834,  p.  60. 
I.  Krupp  makai  no  leferanea  to  the  reaalta  ob- 
&[iind  by  any  prior  experimenter. 

"  I  detire  to  direct  particular  attention  to  the  fact 
hat  an  intermediate  leport  of  mine,  dated  Jnlv  8, 
879  waaprintedandaureulatedinl870t34/B/'2S53], 
f  whiohlrooalved  100  copies.  That  report  hstb 
oeffidenti  extending  from  velocity  -130  to  2, 2601 1. 
•er  aaoond,  or  from  velocity  131  to  035  metrea  per 
econd,  while  U.  Krnpp's  tables  extend  from  velo- 
ity  140  to  700  mltTBB  per  Mcond. 

"  Having  devoted  much  time  and  labonr  (ISCt- 
ESO)  in  carrying  out  ballistic  eipaiimenta  at  Wool' 
rich  and  Shoabnryneu,  I  abject  to  have  renilti 
lery  limilar  to  mine  laid  before  tha  publie  aa  par> 
ecUy  iDdependent  diaooveriaa.  I  have  no  claiin  to 
nahe  to  anything  beyond  what  wei  contained  in 
ny  leporta  to  Quveiument,  and  pnUished  before 
he  eiperimenta  of  M.  Krupp  are  laid  to  have  been 

"  V.  BxBBTOXTn, 
"  Lata  Frofeaaor  of  Applied  Mathematioa  to  the 
Advanced  Clan  of  Boyal  AitiUary 
Ofneen,  Woolwich. 
"  Minting  Vicarage,  Eomoaitle,  Dec,,  1S81." 
And  in  another  statement  of  tha  case  we  read  :  ~ 
"Daahtmth's  general  tablei    cannocting  ipaoe, 
dme,  and  velocity  of  apherical  aud  ogival-headed 
ihot  weie  derived  from  the  reaulta  of  more  than  500 
ronnds  ol  3.  5,  7.  and  Sin.  shot  Qi«d  at  Shoebary- 
aess  in   1807,    ISCS,    1878,  1KT9,  and   1S80.     The 
latiatactory  performance  of  theaa  experiment*  in- 
volved the  mvention  of  a  new  chionociaph  pppcialty 
adapted  to  the  work  to  be  done.  .  .  Kcupp'e  tabtei 


laration  to  that  effaot,  and  for  tbii  pnrpoie  ha  had 


apply  to  hie  collector  tor  the  proper  ft 

le  law  ia  aa  plain  aa  poasbla,  that  •: 

rhen  claiming  exemption 


made  their  appeari 

■tated  that  they  have   been  "  vtabli  par    1' 


Audit 
__._  .     .   r   I'oMne 

it  de  I'anni-a  1880  "  (p.  IB). 
But  no  detatla  of  the  experimenta  have  been  tnr- 
nished.  No  intormatioa  baa  been  given  raepeoting 
the  iuttrumenta  oaed  iu  making  the  expenmento. 
No  reterenoB  ia  madi3  to  any  prior  experimenter. 
The  two  tables  of  Krupp  IBSt  are  precisely  the 
same  as  thow  of  Banhforth  1871,  d:a.,  except  only 
that  French  leplaoe  Eugliih  meainrea,  and  that  a 
amall  reduction  ia  made  in  tha  reaistanca  ol  tha  air, 
which  it  such  aa  might  be  expected  from  (lightly 
improved  ateadinew,  and  a  more  acutely  pomled 
form  of  shot.  Krapp's  allantion  has  already  been 
called  to  thia  matter  in  iV'alure,  No.  763,  April  3, 
18H1,  p.  u28.  Knipp'a  publicatiou  ia  valuable  aa 
(,1)  coafiiming  Baahtorlh's  previoiuly  pubhehed 
result!,  and  (2)  showingthe strictly piaotioal nature 
of  Bashlorth^B  work  originally  undertaken  in  con- 
nentioo  with  tho  advanced  olaaa  of  Bsyal  Artillery 
Onioora,  Woolwich." 

Now  that  the  results  of  Baahteith'i  experimenti 
have  come  into  general  use  in  B.A,  aud  Navy  text- 
hooka,     tha     Ute    Government,     throufib     LonJ 
Hjirtington,  awarded  him  £S,ODD  in  recoguitii 
" ' --  ->l  hialaboura,  whidi  have  been  a" '- 

of   th. 


Hit 


1  the 


exact  epoeha  and  dlminbhuig  velo 


MHirtijftt 

dtka  c<  Am  fljiog  baila.    Ai  we  have  had 

vantam  af  witneeaing  the  calcalatione  by  whi... 
from  Xtmn  data  the  hutory  of  the  flight  of  tha  bal 
ii  dilHmined,  we  ate  prepared  to  appreciate  th 
Maiillllin  labonr  uidertaken,  ■pontaneoualy  b' 
Ftotbahfottb  when  tator  to  the  advanced  ar  tiller; 
daM  at  Woolwich.  It  is,  therefore,  utterly  im 
ploMU  that  Herr  Krupp  (whose  mathamatici 
■aqdnmenta  are  at  luaac  unknown)  has  oalcu 
latad  a  tat  dI  tablet  of  rndtre-aaoond  velocitie 
of  nMinim  balla.  But  when  we  come  to  axamin 
thaN  QamMU  tablea  wa  find  (with  alight  alters 
Ubw)  they  aie  the  identical  tablea  evolved  b 
niah  Aoga  labonr  by  Mr.  Buhtorth.  We  need  no 
wondar,  then,  that  ha  letla  aggrieved,  and  Juatl; 
dutdbntea  the  following  ^ri>(rit :  — 
"A  Photist. 
-        -        .  -    ^ththeBaah 


laport  on  experiments  l!i78-tS8U  (Sl'P'iOUS), 
1860,  whiak  oontaiued  cocffi<;ianti  of  resistance  fc 
OfflnUaadad  shot  for  velooitiea  between  lOU  an 
3300ft,  pet  aeoond,  or,  between  3D  and  863  oiLitrt 
par  aaeood,  and  two  general  tables  eonnectin 
Valoettf  (1)  with  time,  and  (2)  with  tpaoe. 

"In  aa  following  year  M.  Krupp  poblisbe 
■  Table  da  Kemp  poui  la  calcnl  des  Vitesaee  reatantt 
fcoriaontalaa  at  dai  duiiea  da  Trajat  des  Projectile 

oUimaa.   BMian,  1881.' 

"TEiaa  tablaa  of  U.  Erupp  are  the  same  in  sub 
alMiea  aa  mj  general  bibles,  Mihitituting  Franc 
toe  EaMah  maaiurea.  They  differ  only  in  suppoi 
bi(Btfighllyndacedretit!'Uceuf  the  air  due  to 
■Bocaaaualj  pointed  ahot,  £i:.,lulhBextent  show 
In  Oa  aaaompaiiviiig  dimrinTi,*  or,  in  a  simile 

*  She  UifiaBi  la  loo  large  ta  nonHliice  satlslBCtoiil}-. 


iuveitigations 

very  highest  order  of  reiearch.      Tha  lauiu  an 

throughout  tested  hy  the  priudplaa  of  interpolatioe 

and  secondand  third  differences— priociplea  cipabli 

secDnoi  of    time      of  detecting  the  alighte«t  errors  of  obiervatiDn  oi 

electrical  record      calculation. 

&.  W.  Boyaton-Plgott. 


LBQAL  BBPLIBS. 

I246.)3.]  —  Will  —  DowxB  —  FaExnoLDl 
(STOol).— The  clause  quoted  by  the  querist  fron 
the  purchase  deed  has  nothing  t^  do  with  hia  will 
It  ia  a  clause  commonly  inserted  in  conveyances  tc 
"bar  dower,"  as  the  phraaa  is :  that  is,  to  prevent 
dirwer  from  attaching  in  tha  event  of  the  purchisei 
djmg  intestate,  when  tha  widow  would,  lu  the  ab- 
lenco  of  this  claoae,  at  dower,  be  entitled  to  one 
third  of  the  property  :  hot  when  a  will  is  made,  aj 
in  thia  case,  that  avenides  everything,  and,  aa  thi 
querist  here  baa  made  his  will  iu  his  wile's  favoor 
uiving  bar  all  his  property,  both  real  and  personal 
[his  freehold  would  paM  t-  her  if  it  ia  in  his  pot 
session  at  bia  death,  while  its  having  been  bough 
since  the  date  of  the  will  is  altottether  immaterial 
In;x)xe  TiX  —  PaaTlTEBaiiir  —  BaTiraMfl  —Ex 
EKPIJOH  (57189).  — Tha  answer  to  this  quaatioi 
by  "  Os  "  is  BO  amaziog,  and  may  be  ao  misleading 
that  I  feel  cbliged  to  coiract  it  luUy.  Ha  wntos 
**  Tbe  tax  is  Itvied  upon  individuals,  not  partner 
shipeor  Arms.  Let  each  partner  send  inasepuab 
ratiun,  and  no  mis>eko  can  be  mado."  This  is  en- 
tirely arroneCDS.  By  the  lucoma  Tax  Act,  IS^Ii 
(-1  and  G  Vict.,  c.  35,  ■.  100),  it  is  eipreealy  pro 
vided  that  when  a  trade  or  pcofeision  is  earned  oi 
by  two  or  more  persons  jointly,  Sli^  relarn  muil  ft 
matli  and  ilatid  j-iiatly,  and  tha  duty  ia  compute) 
iu  one  sum  and  separately  from  any  other  dat] 
chargaable  upon  tha  same  pertous,  or  either  or  an; 
ol  thum.  That  clanse  is  plain  enough,  ani 
it  ia  alwaya  anted  npoii.  TJio  only  Cas 
in  which  a  paitmr  may  make  a  aeparuti 
rvturn  of  his  trading  proBta  is  where  h 
seeks  to  olaim  rxcuiption.  If  in  this  bnainaa 
each  partner  daes  really  only  earn  an  Ineoma  beloi 
,£luO,  lie  mast  make  a  teparate  retam  and  de 


apuate  return ;  bat  tha  return  mnst  b«  made  and 
tated  jointly.  The  Income  Tax  Aot*  are  vary 
ard  reading,  and  very  conf  using.    For  this  raaaon 

have  much  pleaauie  in  reoonunending  a  UtUa 
oak  jnat  published  by  Stevens  and  Sons,  Oban- 
cry-lane,  at  7b.  6d.,  and  called  "A  Guide  to  the 
neome  Tax  Acta,  f<ir  the  Use  ol  the  Ensliih 
ncoma  Tax  Fayer,*'  by  Mr.  EUia,  sotidtor,  whlA 
havefonudhaudy  as  a  help  through  the  bewildat- 
ig  mazes  ol  the  Statutes  themselves. 

Lwp— Conraicr  —  CoxTLKiKM  (S7200),— Aa 
loney  waa  paid  oit  aoeonnt,  there  aeems  to  be  » 
lear  oontraet  for  the  a^  if  not,  indeed,  aa  aetaal 
ale,  of  this  land.  Tha  qneiiat  can  tbatefoce  aou- 
«!  the  vendor  l«  complete  and  give  him  a  titlahx 
n  aotion  fur  spadflo  perfotmanoe  In  t^  Chaaeaty 
>iTicion,  or  he  oao  1st  Ua  bargain  go  and  aoa  tm 
Js  money  back  again,  with  damaftes  f or  braaA  cf 
ontract,  the  amount  ol  which  will  partly  depend 
ipon  the  rise  or  lalt  in  the  value  ol  the  land.  A> 
0  the  die  of  the  bouM,  thia  ia  often  la^olated  by 
eabictlve  oovenants,  in  order  that  nHghbonting 
iroper^  may  not  be  dapraoiated.  If  than  «aa 
jijr  agreement  that  such  a  covenant  shoold  be 
nserted  In  tha  purchase  deed,  then  the  qneoiat 
roiild  be  bound  thereby,  bnt  not  othrrwisa. 

Fred.  Wotharflald,  Sotldtm. 

2,  Qtaahaa-balldii^  Qnildhall,  Iiondon. 


OBOAN  DBSIOHIHO. 
[24000.]— If  you  will  allow  me,  Mr.  Bditor,  I 
.bould  like  to  supplement  my  lemarks  on  the  abtm, 
vhich  appeared  on  July  31,  bv  an  illoabation,  ooa- 
liating  of  a  specification  of  the  chief,  or  great 
nanual,  ul  a  flrst-daaa  inatmment.  Compaaa^ 
DC— C*,  61  no  tea. 

1.  Double  open  metal,  16ft.  and  8ft.    122  pspea. 

2.  Double  slopt  wood,  letL  and  8lt.    123    „ 

3.  Large  open  metal Sit.      61    „ 

4.  Small  open  metal Sit.      61    „ 

6.  Stopt  wood,  or  gamba Sit.      61    „ 

G.  Octavsopen  meUl 4tt.      61    „ 

7.  Stoptwood 4lt.      61    „ 

8.  Mixtnre,  Sth,  I2th,  IGth  183    „ 

e.  Famiture.l5th,lTth,I9th,2:Bd, 

26th,29lh   366     „ 

10.  Harmonic  mixture,  beginning  at 

8(t.,  containing  Sit.,  bUt.. 
4ft.,  and  the  whole  harmonic 
serife  including  tha  Tth>, 
XlV.mnka    834     „ 

11,  12,  aud  13.  Double  trumpet,    trumpet    and 

clarion  ol  16tt.,  Sit.,  and  4lt. 

The  above  contnins  three  atops  ol  lG(t.,  aaran  ol 

Bit.,  five  of  4ft.,  three  of  2tt.,  one  of  fiitt.,  two  of 

^^ft.,  beaides  fourteen  ranka  of  chorua.  making  np 

what  in  a  modem  organ  would  amonnt  to  twan^- 

It  wilfba  leen  that  the  stops  are  not  given  naa- 
Iraa  and  ornamental  names,  soeh  as  "  clarBballa," 
"HiJhl  Flute,"  audso  on.bntare  deecribed  aawhat 
they  actually  are ;  the  bcale,  material,  and  fltah 
alone  beioK  written  on  the  stop  handle.  Tha  tf»- 
cificatiDn  conUins,  it  wiU  be  seen,  13  (tops  Instead 
of  24,  thu  number  of  ptpea  being  1,136. 

The  performer  finda  the  tame  variety  as  il  every 
rank  ol  pipes  bad  its  separata  atop  knob.  Na 
organiat  ever  nsaa  the  donbles  withont  tha  vu- 
responding  uuitons.  The  Qtteenth  it  never  oaad  by 
itaell,  nor  the  twellth,  and  neither  of  them  withont 
tbe  priuoipal;  so  that  in  obeying  the  direction, 
"  full  to  fifteenth,"  only  one  knob  has  to  be  drawn 
(No.  8)  instead  ol  three. 

I  might  have  put  the  three  reeda  under  the  con- 
trol of  one  handle,  for  in  auch  an  instrument  thn 
would  always  be  drawn  tcgalhar,  as  the  solo  read* 
would  be  found  elsewhere ;  bnt  that  would  ba  too 
much  ol  a  abock  to  old-established  prejudioaa. 

I  now  append  the  corresponding  pedal:— 

1.  Doable  open  metal,  32[L  and  16It. 

2.  Bourdon 32tt.  and   1611.,  or  ISft., 

10Jft.,8lt 

3.  Open  metal 16[t. 

4.  Open  wood 16ft. 

6.    Violoue lUft. 

6.  OcUvB  metal  ....  Sit. 

7.  Octave  wood  Sit. 

8.  Mixture 8tt.,  fijlt,  4fL 

9.  Setquialtra 4lt.,  2|(L,  2lt. 

10.  Uoutra  Bombarde  32lt. 

11.  Heavy  Beed 16tt. 

12.  Light  Heed 16lt. 

13.  Octavelteed Sit. 

Here  in  13  atops  we  9nd  the  aame  eontanta  •• 
oomprised  in  a  petUl  ol  18— namely,  two  of  32ft., 
■even  ol  16ft.,  lour  ol  Sit.,  two  ot  4fL,  one  aaoh 
lD*tt.,  eilt.,  and  2Ht. 

No.  B  might  alao  contain  lOtb,  63ft., aa  it  vroDld 
never  be  drawn  cxoept  with  neariy  a  lull  pedal. 
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ENQLIBH  UKOHAHIO  AND  WOBLD  OF  80IEN0B;  No    1,065. 


6*7 


I  nwHw  vhkt  the  ills  of  tha  dUo.  L«t  n 
ly  imdcatMd :  k  dide  whioh  U  *t  lu  ba 
lown  by  an  oO  lantem  on  &  6ft.  Site  wi 
It  cSaotiTa  vImd  ihown  b;  tha  moit  powe 
irtt,  wbrtber  on  a  eft.  diMt  or  20.  An 
la  wiD  Dot  bfx  Uuit  taat  ii  Intetlcii  u 
iiTal7  W0TtU«n.  OsorBo  Smith, 

kbtooke-tow,  K.,  llth  Ang. 

mi.ATIOH  07  00AL-XINB8. 

U  -Pnain  Cdl.  ShakMpora  will  kind] 
newi  on  tbs  foUowing  pomli  in  ooonaotia 

opinlcnii  ha  hM  bom  tini*  to  tuna  ex 
m  th*  abon  rabjwt:  — 

wbatw»f  dOMbonippote  thatthfl  Uben 
■0,000  onlna  feat,  uij,  p«r  nuDuta  of  ^- 


]  hot*a-powai  Uut  would  I 
■  tha  kbora  qiuuitity  ot  aii,  tl 
iwte  CMt  of  the  neosHuy  plant,  iudndin 
wiim  of  pipa*  to  eonvej  Uu  mir  thronghot 
BottioDi  of  tka  worUug,  uid  ths  addicimu 
Ion  id  ooal  wrousht  whiob  inch  a  ijitej 
klioii  would  anlau. 

rapar  and  adeqiute  Tentiiation  of  onr  eoi 
AOMttatof  panmonnt  Impottanea,  and 
litlaM  manj  othan  of  jodi  readan,  wi 
wud  with  mooh  Intanat  to  Ool.  Shaki 
npl;  to  da  abora  qoeitioni.       Lyona. 


BEPLIE5  TO  aUEEIES. 


and 


r  amatTi,  Corrapimdenii  an  n 
tated  to  mriuion,  in  each  irufanc 
umber  of  the  qiuiy  aiied. 


..] — OhOBdokl  Aotlon  In  IiaolAnohe.' 
mmbinaa  with  the  ohlociDe  of  thaammc 
iocida,  tnmlD^  out  tlie  oomponnd  ladia 
m.  Mod  fomung  EiDoebloiida.  ThaAm 
vd  in  the  nnial  wa7  till  it  geti  to  the  UdO 
MOmpoHi  Into  anuDOnia  gat  whioh  dinoln 
mrtar,  and  hydiogen  which  radnaga  th 
me  diosida.  In  one  eqnation  tha  actio 
iItco  Zq  +  2AmCJ  +  2MdO,  >  ZnC),  - 
H/>  +  Un,0,.-WH  Jons  OaBT.F.C.a 
al  Chamiit,  Keweaitla-on-Xjna. 
.]— Organ  Boildinc.— To  "Avzioits. 
g  nuDtly  built  mjaalt  a  amall  organ  (S< 
mannal,  and  fall  oata*a  pedal  boordon), 
lainM  i>  offarins  replj  to  Uia  qoaatioi 
I  I  oan,  tboagh  1  ahoold  haTa  pnrfarre 
tapl;  from  aoae  nadar  of  wider  expeii 
'ot  a  Bva^top  organ  I  would  raoommeD 
t,  ooa  4ft,  and  one  2lt.  atop ;  and  ad 
Sit.,  to  make  nz.  (Thli  meana  one  moi 
ob  in  aithar  of  the  above,  beaanta  of  tt 
if.  ban  on  a  oepaiata  ilidar,  and  an  addi 
nw-kitob,  if  tha  dnldana  bau  ii  plaM 
Ij.)  If  a  eoufUr  it  intended,  the  aouid 
inat  be  6in.  ronger  it  70a  can;  out  ;oi 
1  Mgarding  the  8ft.  and  4rt.  itopt,  so  ai  I 
•  e^is  12  channels  for  the  apper  oataye 

3  a  2ft.  atop  apecified  on  the  manoal, 
7  make  the  ooaplar  for  the  12   notee- 
npwardi.    The  ipaoiflcatian  I  anggeat 

apaaon  Matal  Sft.  C.  13  pij:i 


t  Wood  and  Hatal  Sft. 


CC.  54  , 

C.  42  , 

CC.  64  , 

CC.  64  , 


r     called 


qaW] 


loa   it,    omit   g&mba. 
loiana    ia     arroucooil; 

:t   ia   an    Sft.    etop.     If    yoo    ■ . 

;  thronsh,  maUa  the  bau  of  woo< 
;  icaie,  Jio.  by  ijio.  tor  CC,  These  jo 
I  aix  at  each  ^nd,  niing  tnbiag  to  couve 
Ibem  aa  well  a*  to  the  treble  pipes  in  tti 
1*181)1  the  stop.  diap.  baas  in  a  row  on  th 
ud  at  the  back.  Two  at  each  end  Ki 
tbeir  own  wiod ;  tha  remaindst  to  hai 
tnd  tubing  to  supply  them.  I  should  la 
1  this  arrangement  it  will  be  neoauary  t 
Herboard  action  for  aix  bass  pipe*,  oom 

with  CC  sharp,  and  than  tha  temainde 
It  ;  ao  that  yon  will  haTe  aii  l»ss  pipe 
no  atop  diapason,  dnldana,  priodpal,  an 

in  tha  bebla  end  ol  aonndboard.    Th 


awar  aotions  working  at  the  bat 
the  faedara  to  work  ataadil;  b] 
at  the  back  for  a  lexer  oentred  o 
•od  rods  oonnaotiDg  to  faedan. 
kt  ona  and  of  tbe  leTar  to  take  a 
or  alde-Uower.  Hake  Iha  pedal 
•a  of  a  harmonium,  with  wba« 
To  kaap  down  the  height  of  tl 
jpe  feet  01  the  six  longest  atopt  1 
I  bata  project  only  an  inch  out 
od  aapport  the  pipes  by  a  woot 
on  tha  baofc  to  slip  on  a  eleat-1 
Q  fixed  at  naoeanty  may  reqniM 
ment,  I  wonid  saggeat,  it  70D  wisl 
iana  aa  a  "  tpeuSiig  front,"  thi 
ipa  be  inoloaed  in  a  genaral  twal 
1  thnttera  in  front  worked  by  a  b 
Let  the  ballowi  and  f  aeden  be,  it  1 
an  ample  to  anppl7  full  organ ; 
r  some  time  iriBh  to  add  a  pedal ', 
count  tima  deToted  to  laonrini 
ment  aa  time  loat ;  it  will  prove  « 
tad.    Herewith  I  giVB  roogh  tkel 


STOP.    BASS. 


{MMlng  the  key  aotion  to  be  by 


MMlng  the 
ikfalbina 


It  tr<une.~A.  Btax 


to  the  i7,Q.  eolomn,  I  beg  to  ol 
to  telsgiaphiiti.  Eilra  Currt 
jenta  with  tiie  anlomatio  raoaiTer. 
aomplioated  doable -wonnd  mnl 
nsnt,  and  take  an  ordinary  elaotn 
phat  is  tma  for  one  ia  tme  for  I 
a  rongh  skatoh.    We  will  sup] 


v_y 


^===^4^ 


aj  oonent  has  just  been  broken. 
rrent  tiavela  in  the  diieotion  of  tl 

e  arravt  are  not  intended  to  shnii 
rent,  but  simply  the  extra  cucrent 
lias  been  broken.  Agaiu,  in  the 
igement  the  battery  onrrent  is  sui 
iroken.  The  extra  eorrent  travel 
Uie  direction  shown  M',  when  the; 


t  F,  their  foroea  being  aqnal  and 
neoessitr  destroy  each  other.  I 
etch  and  poor  deacription  will  b 


•i«g  bg  Rtaired  Cur 
I  distant  station  is  sent  throDgh 
a  that  the  Tsiiable  raaiitanot)  (ba< 

may  be  ncgleded.  Tha  higher  thi 
ler  the  iusnlatiou  of  the  line. 
'    table    containa  a   column    of 

to  which  are  tha  equi  Talent  insnii 
he  CC.  can  sea  at  a  glance  what 
istanoe,  repretente  in  IngaUtioD  It, 
'  I  have  gone  sufficiently  tar 
to  meet  yoor  reqairementi ;  bn 
lain  and   I  will  endeavonr  to  | 


]— AoatmtI.lKhta  (U.a  )-Tb< 
«n"Aai>ide  totheLtw,  lyaBai 
nM>  of  pcoperty  ia  entitlod  to  aa  m< 
■Ir  M  Ul  panandleolarly  on  Ua : 
lUbk  at  any  time  within 
\»_  Iwt   am^^aeir   wiodowt  ol 


a  landlord  nor  a  tenant  oan  obttiuot  or  darken 
windows  existing  at  the  time  of  the  demise  without 
each  other's  oontent.  It  anident  lights  are  altered 
or  enlarged  or  new  onea  are  addM,  they  may  bo 
wholly  obstruoted,  and  a  man  ia  Jottifled  whMk  In 
□batmoting  new  lighta  he  qnaTOldably  obatmota  the 
andent  one*  as  well.  From  this  it  would  seam  that 
if  the  windowa  "  X,  Y.  Z."  wlshet  to  build  againtt 
have  been  in  eiittanoe  for  twenty  yean  he  had 
better  not  obatmot  them  nnleaa  he  can  prove  th^ 
have    been   enlarged  within   that  period.— Zorai 

SULFSAB. 

[M7»0,]--  Iilmltad  UablUty  Oompuir 
Cu.4 )— There  have  been  many  vague  quaationa 
asked  in  the  qnery  oolumni  01  tha  "  E  II.,"  bnt 
"  KlinkerlueB ''  may  fairly  daim  to  have  nade  the 
highest  poasible  soote  with  this  quei^  aa  to  tha 
"general    dntiea  of   tha  managing  director  of  a 

V."  —  Wk.  John  Qnxr 

[at,  Newoattle-on-I^ne. 


handle  it  turned,  the  vertloal  planea  of  the  large 
wheel,  and  ot  the  backbone  and  amall  wbceLar--* 
an  angle,  the  amall  wheel  daacribing  a  imalier 


The  tonobiog  the  ground  onl7  In  pointa  is  good  In 
theory ;  in  praotiee,  owing  to  the  weight,  the 
elaatiei^  of  tbe  tyrea.  and  tha  nnevBa  lu^aeat  of 
I  roada,  tha  eontaot  might  be  of  Jin.  or  tin.  I 
linlain,  therefore,  that  the  hind  wheel  mult 
lrag"toacertaiuextent.  Yetif  "EMat"«taiid« 
Bgraselawn.  and  looks  tha  handle  of  hiaUoyds 
farasltwillgo,  and  walkt  it  round,  he  will  And 
it  th*  large  wheel  track  forma  a  perfeet  airele. 


-- aatiei^  of  the  tyrea.  ai..  . 

the  roada,  tha  eontaot  might  be  of  Jin.  or  tin, 
maintain,  therefore,  that  the  hind  wheel  n 
"drag"toacertaiuextent.  Yetif  "EMat"«(aiid« 

9  amall  wheel  form!  01 
within  it,  perfectly  true  to  the  aama  centre,  without 
any  aigns  of  a  drag.— J.  B.  T. 

[A6S23.1— aieaohinc  Shellao ,— While  **— -n-if 
"Ndn.  Dor."  tor  his  reply  to  m7  query  at  above,  I 
should  like  to  say  I  have  tried  saTaral  timaa  to 
bleach  ahellao  by  a  prooaas  given  to  ma  by  a  friend. 
Eaohtime  I  have  (ailed,  and  have  not  now  that 
friend  to  set  me  right  (he  being  dead),  henoe  the 
qnary  to  the  "  E.  U."  The  prooeat  ia  aimilar  to 
that  referred  to  in  991  of  '■£,  H.,"  and  ia  m 
toUowa:  Diaaolva  141b.  ahallac  in  about  12  gallona 
boiling  water  oontainlng  21b.  ohloride  of  lime,  atlt 
well,  and  let  atand  two  or  three  day* ;  then  add 
1  innt  bydroohlorie  add,  atrain  (hroagh  flannel, 
keeping  stream  of  hot  water  runnlDg  on  it  all  the 
time ;  whao  wall  washed,  take  ahellao  out  and  pull 
OD  a  hook  nnta  white  and  silvery,  oocatioMlly 
dadng  it  in  hot  water  to  asaitt  the  operation.  Aa 
Ihave  said,  I  have  triad  this  proceas  seven!  timet 
and  failed.  After  reading  the  prooeat  refemd  to 
in  991,  It  oocDired  to  me  that  perhape  the  aoooaae 
of  tha  whole  thing  lay  in  "  oementing  the  air-Ught 
eovar  while  hot."  I  have  not  th*  least  idea  what 
*' any  ordinary  InUog"  aaana.  Should  it  ba  nitty, 
or  aomathing  of  that  kind,  perhapt  "  Nun.  Dor." 
will  aet  me  right  on  this  and  other  points  in  my 
query,  or  kindly  eat  me  right  altogether  by  giving  a 
proMBt  with  which  I  may  be  more  aucoaarfnL  I 
reqmie  it  for  making  tealing-wai  (tbe  brightest 
oofonn),  and  should  require  it  solid, —J.  L. 

[66918.1— Oaa-Prodaoins:  Apparatnn,- Iha 
statement  at  to  risk  of  e xploaion  refers  to  tha  ban-. 
coline  generator  mads  by  me.  The  safe^~b3z 
rontaina  twelve  layan  of  thick  copper  gauie,  sol- 
dered tight  at  the  margins.  I  have  been  unable  to 
prodnoe  any  explodan  which  will  paaa  through 
tour  thickneseaa  of  copper  ganxe,  and  I  beliara  ua 
'  a  to  be  abaolutely  tafe,  with  a  very  large 
_   -,„p„    of   aatety   r— '--   — 

f  wur  -■* 


apparatua 
and  unne< 


I  whilt 


"Inviota" 


[66950,1- Lead  Bnnlug.-It  it  qaite  oerlain 
to  ni  that  Mr.  Divies  doea  not  nnderttand  th* 
maiilt  of ,  aa  he  taioastically  termt,  our  "wonderful 
maobins.  Wehava  never  pretended  to  say  that 
the  flame  given  ia  superior  to  that  given  by  the 
machine  made  with  spelter  and  add.  All  wa  widi 
to  daim  ita  snperiority  over  tha  old  method  for  i* 
that  it  It  easy  to  carry  about,  and  oan  beutad 
anywhere  "with  safety."  and  that  It  is  alwayi 
leady  for  use.  Mr,  D.  has  certainly  obtained  an 
inalght  Into  tha  mode  ol  woiking  the  apparatui, 
but  it  la  certain  he  does  not  fully  nndentaud  it. 
Surely,  we  woald  have  adapted  the  water-bellows 
he  apeaki  of  if  it  had  been  any  benefit  to  our  appa- 
tnt,  oouaidering  we  uiqd  a  similar  one  some  18 
years  since.  This  apparatus  with  the  add  midline 
doea  very  well  tor  shop  work,  and  it  used  In  almoet 
all  chemical  works.  When  we  anbmitted  onr 
exhibit  at  tbe  Inventions  to  tha  Jury  we  were  asked 
to  show  the  flam*  to  tbam.  They  were  perfectly 
aatilfled  that  the  foma  of  tha  flime  wai  nffidant 
to  mdt  the  aolder  and  to  "  bom  lead,"  for  whkh 
we  are  happy  to  aay  wa  have  been  awarded  a 
"medal."  We  have  written  to  Mr.  D^virt,  if  ooq- 
venioit  to  him,  to  meat  nt  at  bit  woikihop  on 
Saturday  next,  when  we  trust  we  shall  be  able  to 
aonvliw*  hlffl  *>"*  he  hat  bean  BUIaJMB.*xVt<&dk 
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th«  Sumeni  altematiDK  onirent  nuuli 
In  this  chapter  M.  Fontaine  lefers 
quentl  J  to  tha  experiments  of  Mr.  Bpra 
Mid  also  gives  much  iufoinnatiaii  of  a  j 
ticol  nature,  and  many  uRefut  data  obta 
froQi  the  proctioe  at  (USereut  factories. 
Electro  Metal  Befiuiag  Company,  of 
T"-V,  work  Ketth'B  pcocesa ;  and  refer 
.  vtrsteii  tbat  Mr.  Wwton 
piif"  ■■■  •^■  M.; -ily  a  dynamo  for 
«Jb'  '  ;.  /cipitat«  40  tool    of  lea 

tVi.4^j-ruU'  i'.\i\  ,  M,  Fontaine  lays 
tha  power  required  will  ba  48  h,p, ,  and 
a  dvnamo  capable  of  doing  Bocbworic  as 
will  coat  the  manofaetnrer  at  leart  £ 
Am  to  tlie  treatment  of  area,  U.  Font 
refers  to  many  of  the  beit-knowo  prooe 

S tented  and  otherwiM,  but  expressea 
lief  that  there  ia  not  a  single  indns 
S plication  of  electricity  for  the  piir| 
noe  he  confines  hi£  remarks  to  deac 
tions  of  those  prooesses  which  appear  i 
ingenions  and  easy  of  realisation,  an 
oaneludea  a  work  whioh  is  decided] 
tuefnl  addition  to  the  'literature  of  elec 
metallurgy,  and  will  be  weloomed  by  t 
practioally  engaged  in  the  indDabr. 
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1 11  ee  45-RO  „ 

•  11  M  8  :i2  „ 
11  II  6C  26-O.i  „ 
It  II  Gl  40'gi  „ 
ai  11  63  5^16  „ 
Mil  67 


At  Greenwid)  Mean  No 


^S^    Dedina-     Sidsr. 


I 


13  1 


1013  1 
11    3{ 

11  22  4 
11  ii  i 


Ibe  metliod  of.  finding  the  Sidseal  Tia 
Iioeal  MeanKoon  at  any  other  Station  wi 
fraid  on  p.  3o  J  oi  VoL  XL. 

Spots  and  other  signs  of  aoUz  actdvit; 
liMUe  at  interraJa  on  tha  Son's  diac. 
"   itomber  22od  the  i 
r  Libra,   and  Automn  ii 
This,   ho  waver,   refer 

.  ^    "and  not  to  the  Coostellation,  i 

the  instant  specified  the  Snn  is  just  bela 
line  joining  p  and  i)  Tirg^nia,  but  nearer  tc 
latter  star. 

The  Zodiacal  light  may  now  ba  aeen  in 
£a«t  l»fore  atmriae. 

Them  will  be  an  eclipse  of  the  Sun  on  I 
teahet  8,  which  wiU  be  total  in  New  Zeal 
A»  it  will  be  wholly  inviaible  here,  thia  mm 
oil  it  must  auffiue. 

The  KoDB 
Enter*  her  Lait  Quarter  at  6h.  14'8m.  a.Ta,on 
tamher  2ad,  and  is  Nev  on  tke  8th  at  8h.  43 
at  night.  She  will  enter  her  Fint  Quart 
Qk.  U-Bm.  in  the  early  morning  of  the  1 
and  be  FuU  at  Th.  olTm.  a.m.  on  the  24th. 


Day  of 

Hoon'aAge 

Southa. 

Month. 

Daji. 

h.      m. 

.    I 

4    66-6  a.m. 

6 

9     44-4     „ 

a 

2-9 

2     11-J  p.m. 

16 

7e 

31 

12-6 

10       (i-4     „ 

2S 

17-6 

1     Il-7a.m. 

junction  with  Ha 


The  Moon  «ill  be 
at  3  a.m.  on  the  4th ;  with  Slara  at  7  a.iD 
the  5[h  ;  with  McrCQry  at  4  a.m.  on  tbe 
with  Jupitor  at  lU  o'clock  the  aama  night : 
with  Venus  at  10  a.m.  oo  the  llth. 

A.  Partial  Bollpae  of  tha  Uoon 
WiJl  be  ptrtif  visible  at  Greenwich  on  the  n 
Bg  of  Hcptember  2iih.    It  may  euOiuc  U 


OooultatiiMU  of  (and  nwu  apvMaohea  to)  Vlxad  fltara  by  Um  Koob. 

^a'      N«naof 

Disappear-'  Moon's 
ance.      |  limb. 

Ill 

m 

Hoon'a 
Limb. 

MM 

*     > 

h.m. 

h.m. 

110    lp.m 

97 

61 

10  62  p.m. 

Dark 

285    '2ir 

117 

156 

82 

117 

10  61    „ 

11  B9    „ 

Dark 
Dat* 

265    '  Sir 
126    '  ]<■} 

t'l    B    » 

13 

333 

se 

20 

12    1     » 

Dark 

325  jsat 

193 

154 

117 

84 

4S 

9 

12  48    „ 

t4  67  a.m 

ISl 

146 

368 

323 

IS               icomt 

123 

9  23     „ 

19               ricomi 

161 

10  41     „ 

263    I  27(1 

6  47    „ 

73 

49 

7  66    „ 

Bright 

319    ISOi 

7774 

10    8    „ 

136 

138 

U32     „ 

270      W 

83ti5 

6  12  a.m. 

86 

13« 

:«   6  a.m. 

Bright 

311        3» 

lOD) 

S12p.m 

132 

94 

g    9  p.m. 

741 

9  IS     „ 

B5 

2fi 

Dark 

336      ■m 

irt 

9E6    „ 

7.S 

33 

10  46     „ 

Dark 

311    m 

11  4S    „ 

74 

12  43     „ 

Dark 

314      171 

4  41  a.m 

138 

149 

6  41  a.m. 

Dark 

242      !Sg 

4  48     „ 

39 

64 

6  30    „ 

Dark 

338    '     1 

29  ;B.A.C.  1391 
29  U  Tauri 

6  41     „ 

84 

109 

«EI     „ 

Dark 

289    !  3M 

8  3^    ,, 

133 

173 

9  19    „ 

Dark 

234   '  in 

30  !lll  Tauri 

.1    2    „ 

98 

73 

417    „ 

Dark 

276    !16H 

30   117Tanri 

. 

46 

(3 

6    B     „ 

Dark 

321    1311 

j-  Near  approaches. 


X  Stan  below  the  horiton. 


The  obferrer  possesdng  an  eqaatortally-monntad  telescope  sfaonld  look  out  for  tha  Oecnltatun  <l 
Aldebann  on  the  momlng  of  September  20th,  of  wbitdi  the  detidls  are  giran  above.  It  ia  not  pt- 
dieted  in  the  Nautical  Almanac. 


here,  in  oonneetion  with  it,  that  the  first  contact 
with  the  Peauinbra  will  occur  at  6h.  2.1m.  a.m. ; 
but  aa  ths  Moou  aets  at  5h.  4Gm.  belora  contact 
with  the  shadow  proper  has  happanad  at  all,  all 
that  will  be  petoaptiblfi  in  thia  oonnby  will  be  a 
alight  ahading  of  her  Saltern  limb. 

Comas  into  Inferior  Conjanction  with  the  Bua  at 
Ii  p.m.  on  the  2Dd,  and  is  a  Homing  Star 
dcring  the  entire  month,  attaining  hi*  greatest 
elongation  West  (17°  61')  at  T  p.m.  on  the  18th. 
About  thia  time  he  may  be  well  aeen  belbre  aon- 
riae.  Hia  diameter  decreasea  from  10*4'  on  Sep- 
tember lit  to  fiji;;^yttB80th^ 


a 

Right 
Ascension. 

Declination 

North. 

Souths. 

h.    m. 

h.    m. 

10    46.0 

0    2-8  pjn. 

10     31-1 

11 

10    34-9 

S     32-8 

11     2-4     „ 

16 

10    32-3 

9    24-6 

10  60-1     „ 

21 

19    61-S 

8     82-2 

10  60-4    „ 

26 

11     20-4 

6    11-7 

10  68-8    „ 

The  somewhat  complicated  path  thus  described 
by  Harcury  lies  in  Leo  (to  a  amall  extent  in  the 
■f.E.  comer  of  Sextans),  and  Sniahes  in  Virgo. 
On  tha  morning  of  the  13tii,  Uaronry  will  be 
some  48'  South  of  p  Leonia,  but  will  not  approach 
BO  near  to  any  other  star  of  any  size  throughout 
bis  course. 

Is  an  Evening  Star  throughout  September,  and 
may  possibly  be  caoght  just  above  the  horiion 
after  sunset ;  but  aa  a  telescopic  object  aha  is 
very  destitute  of  Interest,  aa  her  diameter,  which 
is  ]2'4'  when  the  month  begins,  only  increasea 
to  14-2' bj  the  30th.    She  ia  perceptibly  gibboua 


Ii 

mght 

Declination 

South. 

Souths. 

h.   m. 

h      m 

1 

3    49-0 

1     &!-6  p.m. 

6 

13      3  0 

11    32-5 

13    2.V1 

8    63-0 

2       21      „ 

i-i 

13    47-3 

11     1S9 

2      4-3     „ 

2t 

14     lO'l 

13    38-9 

2      7-7     „ 

2fi 

14    33  1 

15    51-3 

2     10-9     „ 

Whence  it  «ill\t«  v 


Kara  and  Jnplter 
(Who  comes  into  Conjonotian  witb  tha  Sia  d 
16  p.m.  on  the  8th},  aM  both  inviaible  ;  bat 

Is  coming  into  Tiew  again  aa  a  MoraiafStat. 
He  rises,  tboi^h,  on  tke  lat  at  llh.  33m.,mdlT 
tbe  end  of  the  month  at  about  a  qnits'  i 
'clock  at  night.  His  eqnatorial  disart* 
subtends  an  an^e  of  16-8*  on  September  IM,  is- 
cieaaing  to  16-6"  by  the  30th.  Hia  ring  Wfitm 
is  almcwl  aa  op«Bl  as  it  can  be,  and  oroy  wiA  ■ 
now  bringing  thia  aplandid  object  intoaiw* 
tavoutable  pciition  for  obaeTTatioD. 


i 

^B^ 

DMiinatioa 

North. 

SoBk 

h.    m. 

h.  m: 

6    27-1 

32    21-5 

7     44-(SA 

23    23'3 

a    30-4 

32    22 '2 

7       8't    „ 

16 

8    31-7 

23    SI-2 

6     60-1    » 

22    30-2 

20 

6    34-0 

as    19-3 

6    13-1    „ 

TTrkaoa  aod  Haptna* 
Are  stiU  boQi  invinble. 


OhMenwlok   ICaan    Tiaam     ot    Sovthbv 

Twelve  of  thfl  Frtnolpal  nx«d  BUia  < 

tha  Klcht  of  aaptambHr  lat,  188B. 

8a^>a. 

Star.  b.  m.    •. 

Tega     ..        ..        ..        ..7  iSSS-SIfJ 

rAqoils         8  1S'3>«  , 

Aitui 9  on«  , 

aiOaprioomi  ..        ..,,*»  IMI  * 

aCygni SUil'M  , 

aCephei         10  tO  W«  - 

aAqnatil         U  ■'■«■« 

rPegasi  11 

t'omalhant       ..         •■      -  .' 
Markab.. 

S  Sculptoris     . . 


Aoo.   28,   1886. 
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ma  ol  Snathing  of  either  of  th«  StarB  in 
1  Bbove  lilt  for  any  other  night  in  Soptomliar, 
•lao  that  of  dettumining  the  local  iuatuit  af 
TnuBit  at  anj  other  Station,  will  b«  fooad 
p.  3G6  of  Vol.  XL. 


IE  IHTERVATZONAL  ISVENIIOHS 

ixHiBiTioir-xvir. 

Kiuioftl  Xaatnim«Qta,  &o. 

IKE  division  of  the  Exhibition  devotoJ  to 
mtuical  inatrumentl  ie  chteflj  remaikalile 
the  iplendid  diaplay  of  pianofortM,  which 
I  shown  in  all  aorta  of  ciued  and  in  aJl  sorta  of 
lea,  the  larger  maken  app3ceiitl7  endaarour- 
:  to  outBtrip  one  naother  in  the  meg^iGcenca 
thsir  aihibita.  Unfortunately  for  the  pnblio, 
1  perhapa  for  the  makora  themaelvea,  there  ia 
;  much  to  be  learned  from  the  inapection  of 
nofortei  as  they  are  here  exhibited,  foi  in  the 
jority  of  casea  it  ia  only  the  handaome  ei- 
Lor  that  can  be  seen,  though  a  few  exhibitors 
re  done  something  to  make  their  atalla  in. 
uotJTe  aa  well  aa  attractive.  The  would-bo 
rchaaera  of  piimofortea,  who  go  to  the  Eihi- 
lon  with  the  idea  of  aelecting  an  ioatniment, 
I  find  themaelvos  aacelj  puzilod  to  make  a 
lice,  and  man;  of  them  will  probably  with- 
d  the  order  natil  they  hare  taken  expert 
rice.  With  a  few  exceptiona,  it  may  he  aaid 
it  all  the  great  pianoforte-makera  send  apeoi- 
na  of  their  productions,  but  taking  the 
iaion  as  A  <rhole  it  is  rather  disappointing, 
it  ia  only  A  small  percentage  of  the  exhiUtors 

0  show  the  public  anything  more  than  the 
aide  of  their  inatruments  ;  ani)  int  »  '«•  "f 

1  exhibits  of  musical  instmm 
le  more  than  "shop-front"  t 
Sre  ia  this  adTantase,  howeve: 
jtoTS  are  concerned,  that  ths; 
nparatiTely  amall  area  a  var 
ots  which  they  could  not  otl: 
lept  at  the  cost  of  traTelling 
nt— which  means  a  good  deal  c 
adon — and  if  they  cannot  ham 

Cn  at  least  ace  what  has  bi 
to  thia  difiston  ia  from  t 

Barclay  Squire  ;  but  it  deal 
h  the  improvements  in  muaici 
I  oonhins  some  curious  atatem< 
ightly  credited  with  tho  bono 
entor  of  the  iron  piano  bame ; 

sentences  scarcely  give  a  con 
wry  of  the  popular  free  reed  i 
ha  harmonium  was  completed  a 
Detain,  a  Frenchman,  in  184 
Mioo,  which  permits  varjing 
nd,  was  siihaequently  added 
i  now  popular  American  orgai 
id  is  Bucked  instead  of  blown, 
Jtoeon  and  Hamlin,  of  Itoelii) 

year  Is6u."  The  harmoniui 
elopment  of  the  aeraphine, 
rular  American  organ  is  a  devc 
«deon,  and  both  had  their 
ent  granted  by  the  United  St 
nill  Peasley  in  1818,  thong] 
some  kind  having  free  ree 
s  been  known  in  Paris  to  e 

is  generally  conceded  tha 
I  the  inventor  of  the  ha: 
is  indiaputablo  that  the 
mlio  made  Carhoit's  melodeon 
A  organ  by  his  discovery  of  thi 
1  McdB.  To  turn,  however,  to 
must  leave  the  Jarge  pipe  orj 
t  on,  and,  for  obvious  reaao 
s  than  notice  the  chief  object 

other  branches  of  the  divisii 
ly  pianos,  harmoniums,  reed 
K  iDStruments  collected  here 
nal  feature  to  recommend  the 
.  matter  of  fact,  are  very  ori 
m.    The  chief  novelty  amongst 

wgano-^ano  of  Uetzler  u 


of  a  skilful  player  the  effect*  prodaced 
pleasing,  and  tha  device  is,  wepresame,  the  beet 
that  haa  been  dons  towards  developing  " 
aoattsnente  piano.  At  the  same  atand  1 
Mustel  harmonium,  on  instrument  that  many 
visitora  will  be  glad  to  aee.  Brinsmead  and 
Sons,  Wigmore- street,  W,,  beaides  several  of 
their  ordinary  patterua,  show  a  dtawiag-room 
^■tand,  with  the  patent  tone-snstainiug  mechan- 
ism and  pedal,  and  a  skeleton  pianiv — that  ia,  a 
complete  action  which,  to  preserve  it  from  dust, 
ia  kept  ia  a  cose  with  glass  doorl.  Various  por- 
tiona  are  also  exhibited  at  this  stand,  including 
the  patent  screw-tuning  apparatus.  Several 
makers  aeem  to  have  abandoned  the  peg  driven 
into  the  wrest- plank,  and  the  Mason  and  ilamlin 
Co.  exhibit  a  piano  with  a  new  system  of  string- 
ing, in  whidi  the  tuning  negi  are  aquare- 
hoaded  screwed  pins,  which  take  a  bearing  on  a 
lidge  of  the  iron  frame,  the  attain  being  thua 
direct  with  the  length  cf  the  pin,  inatead  of  at 
one  side  and  transverse.  M.  Alibcrt,  of  Paris, 
exhibits  improved  pegs  for  pianos  and  violins, 
which  are  intended  to  avoid  all  ri^  of  alipping. 
Ueoara.  Broadwood  and  Sons,  Great  Tulteney- 
street,  W.,  bcaidea  specimens  of  modern  instru- 
menta,  exhibit  the  original  cottage  pianoforte 
invented  by  Hawkins  m  1800,  Wiilfel's  iron 
back,  with  compensation  roda,  cast  in  isr>7,  and 
some  inatruments  which  have  a  special  hiatory 
attaching  to  tham,  auch  as  that  played  apon  by 
Chopinin  1S48.  The  Rev.  G.  T.  DnSeld,  rector 
of  Stratford-Ie-Bow,  exhibits,  under  the  care  of 
Ucssrs.  Broadwood,  Handel's  toning  -  fork 
and  an  old  tanor  fork  ;  while  at  tho  stuid  can 
also  be  seen  a  number  of  Mr.  £llia's  forks  which 
have  been  measured  by  Appnnn'a  tonometer.  In 
the  Albert  Hall,  in  the  loan  coUoction  of  muaical 
pta,   books,  paintings,  and 


nu«  kept  in  ispd  mi 
*  trtadk  ^aeed  near  the  right 

ill  depnind  the  lif ht  huim 
tvon^t  Into  ofmtmt  with  i 


.  „  .  _  food  exhibit  a  Biono 

Quide  by  Johannes  Zumpe  in  I'CS.^It  is  beUeved 
to  be  tlu)  oldest  "  square  "  in  existence,  and  has 
18  keys  to  the  octave.  They  alao  diow  the  grand 
mano  and  seat  which  they  made  for  Idr.  AJma 
lUema,  enriched  with  paintings  by  that  dia- 
tingnished  artiat,  and  inlaid  with  ivory,  tor- 
toiseshell,  and  mother- o' -pearl.  It  was  illus- 
trated in  the  Building  JVciw  of  Sept.  1,  1882. 
Most  of  the  other  lai^e  pianoforte  makers  have 
exhibits  ;  but  OS  a  rule  it  ia  only  the  casework 
that  attracts  the  attention  of  the  public.  Stein- 
way  and  Sons,  of  New  York,  however,  show  their 
fiamea.  and  illustrate  the  numeroua  patents  they 
have  obtained.  The  steel  frame  and  the  laminated 
woodwork  of  these  famous  pionoa  attract  much 
attention.  Mr,  Stilee,  of  Southampton-row, 
W.C.,  exhibits  spedmeiui  of  the  pionoa  of  Bord, 
of  Paria,  which  have  deservedly  obtained  a  high 
reputation ;  and  Carl  Hofmann,  of  Vienna, 
shows  what  ia  probably  the  "  amalleat  grand  "  in 
the  world,  as  it  ia  only  4It  lOin.  long.  Mr.  Qudd, 
of  Dean-street,  W.,  sends  a  grand  piano  by 
Uuzio  Clementi,  which  haa  been  restored. 
Clementi  is  called  the  father  of  piano  music,  and 
this  instrument  is  of  peculiar  construction,  having 
an  extra  harmonic  pedal,  and  a  double  length  of 
vibrating  string  to  each  note,  in  order  to  obtain 
continuity  of  sound  by  the  sympathetic  vibration 
of  a  string  carried  over  an  addition^  bridge 
called  the  "bridge  of  reverberation."  Aolions 
are  shown  by  a  number  of  makers,  and 
improvements ;  but  it  is  curious  to  note  with 
what  simplicity  dome  of  the  foreign  exhibitors 
sund  modiBcations  of  the  famous  Erard  action, 
presumably  expecting  them  to  be  considered  aa 
''inventions,"  The  Comta  de  Nydpruch,  of 
Brussels,  exhibits  a  piano  with  the  action 
made  of   metal-band,  worked  up  into   the  re- 

r'red  shape.  The  stickers,  hammer-ihanks, 
,  are  all  made  of  metal,  and  it  is  pos- 
tibe  that  in  certain  conditions  the  advan- 
tages may  be  oonsidersble.  Amongst  other 
novelties  connected  with  piaaotoite  -  making 
we  may  note  the  tailing  machine  of  Measra. 
Schucht  and  Scbiinewald,  of  Store-street,  W.O., 
tn  which  the  "hammer"  ia  connected  to  the 
"  key  "  by  toothed  piniona,  and  one  turn  of  tho 
Eormer  gives  half  a  revolution  on  the  tuning  peg. 
Their  T"""""  covering  maehine  Is  an  ingenioua 
device,  as  by  its  aid  the  hammers  cut  be  r^elted 
in  aitu.  ]£c.  Oattam,  of  Oreethud,  Halihi, 
uhlUla  Ikii  patent  ajitem  of  stringing,  in  wbich 
tha  itaingi  am  taken  m  botli  rides  of  the  frame, 
pa^ng  om  pollm  at  tha  bottom  and  top,  one 
mUoj  Wut  eanlad  In  a  shoe,  which  can  he 
BWm  np  f^maana.of  ahaadad  aorsw,  sobs  to 
■~*  *h»  mniiad  tanritm  on  the  string  for 
lb.  HMMcthr,  of  Ooldharbonr-Iane, 
Alk  ft  iHwanbig  model,  showing  hia 


method  of  relieving  the  aoundboard  of  a  portion 
of  tho  down-preasuie  by  dividing  the  string  scale 
between  two  soundboania.  Mr.A.  Squire.  cfWrot- 
ham-road,  N.W.,  shows  models  of  his  pianoforte 
action,  which  is  appreciated  by  many  good 
makers ;  and  amongst  the  folding  or  cabin  pianoa, 
those  of  Venables  and  Co.,  of  Essex-road,  N., 
ore  worth  notice,  especially  as  tho  bommera  are 
waterproofed,  and  tho  purta  are  prepared  to 
resist  tho  injurious  eiFcota  of  damp  utmoapheres. 
Mr,  T.  Macholl,  of  Glasgow,  cxhibita  what  ia 
known  aa  a  tuning-fork  piano  ;  but  althongh  his 
arrangementa  are  ingenious,  we  arc  ofraidihej 
ore  not  improvements  on  the  older-taEhioned 
plan  of  wires.  Mesara,  WhltScId  and  Co.,  of 
Birmingham,  have  a  good  exhibit  of  coat-iron 
frames  for  pianoa,  which  are  tolerably  well 
known  to  the  trade,  and  altogethto'  Uieshowof 
"fittings"  will  ~oe  useful  to  the  makers  and  to 
amateur*.  Two  or  threo  oxhibitora  ahow  the 
application  of  pedals  to  pianofortes ;  but  the 
recently  patented  devices  of  Mr.  Ktuhton. 
Child's  HilLKW.,  are  probably  the  beBt,a*hia 
simplex  and  independent  attachments  are  ap- 
plicable to  pianos  with  under  or  over  dampers. 
The  piano  can  be  lifted  oS  the  pedal  portion  and 
replalced  again,  as  often  as  desired,  without  ro- 
moving  a  screw  or  altering  any  of  the  arrange- 
ments. There  is  no  atUcbment  to  the  keys,  Uie 
whole  of  the  work  belonging  to  the  pedal  action, 
except  that  connected  to  tho^  pedal  frame, 
being  in  the  case  of  the  piano  ibieU.  Amongst 
free  reed  instruments  of  the  keyboard  type  we 
may  note  a  voice  harmonium  by  Mr.  Colin  Brown, 
of  Andaraon'a  College,  Glaiagow,  with  eight 
digitala  in  each  octave,  and  the  flngeriog  the 
aame  in  all  keya  of  the  scale.  We  de- 
scribed and  illustrated  thia  invenUon  in 
Vol.  XXIIL,  pp.  298,  320,  630,  Mr,  Brown  alio 
exhibits  one  of  hia  monopolytones.  Forsyth, 
Bros.,  of  Begent-drous,  W.,  have  a  selection  id 
Domuiion  organa  (American),  and  show  in  model 
and  diagvom  the  method  they  adopt  of  connecting 
the  aub-baai  to  the  manual  and  the  pedals. 
Uo*t  of  the  beet  known  makeia  of  American 
organa  and  hormoniuma  have  samples  of  their 
producljona  ;  hut  the  only  novelty  seenu  to  be 
the  combinatian  instrument  of  Jonea  and  Co., 
Briatol,  which  has  the  exhaust  aystem  applied  to 
the  upper  manual,  and  the  preaanre,  or  har- 
monium aystem,  on  the  lower  manual.  Another 
instrument  haa  this  arrangement  reveraed.  Ml. 
O.  Coutios,  of  Birching ton-on-Sea,  exhibits  s 
harmonium  showing  what  ia  termed  a  method  of 
toning  reeds  ao  that  the^  can  be  quickly  raised 
or  lowered  in  pitch  to  suit  any  other  inatrument. 
So  far  aa  can  be  seen,  it  conaiat*  of  a  clip  to  grasp 
the  heel  of  the  reed, which  is  worked  by  a  thumb- 
screw from  the  rim  of  the  "pan."  The  reed 
organs  and  harmoniums  are  mostly  in  a  aort  of 
annexe  to  the  Central  Gallen,  and  in  the  cost 
end  of  this  annexe  will  be  toimd  on  ingenious 
hydraulic  engine  by  Mr.  Blennerhaaaet,  of 
Vemon-street,  W.C,  blowing  a  double  mannal 
pedal  harmonium  by  G.  L,  Bauer.  The  inlet 
valve  ol  this  engine  is  a  simple  three-way  cock, 
the  position  of  which  is  altered  by  a  tappet 
arrangement.  The  supply  valve  is  a  cylindrical 
plug,  which  fill*  more  or  leta  of  the  pipe,  and 
shuts  oS  the  water  without  any  ahock.  The  moat 
ingenious  part  of  the  engine,  however,  is  the 
ammgement  for  controlling  the  speed  by  the 
exhauat ;  a  rod  attached  to  the  riaing  bellows  of 
an  organ  connecting  to  a  lever  which  closes  the 
exhaust  valve  as  the  bellows  becomes  full,  thua 
slowing  the  engine  by  back  pressure.  Mr. 
Blennerhosset  ahowa  hi*  motor  at  work  on  a 
bellows  Bupplyingan  organs  little  distance  away, 
and  alao  employs  it  tor  driving  a  printing 
machine.  The  great  four-manual  concert  oi^an 
by  3Iessra,;,MicheU  and  Thynnc,  erected  in  the 
music  room,  ia  blown  by  two  of  these  hydraulic 
onginea,  which  are  alao  applied  to  the  model  great 
organ  by  Brindley  and  Fobter,  and  a  three- 
manual  pedal  Maaon  and  Hamlin  American 
organ,  exhibited  by  Meaars,  Metzler.  The  voca- 
lion  of  Mr.  Baillio  Uamilton,  embodying  that 
lateet  designa  in  connection  with  hor- 
.  md  free  reeds,  can  be  seen  in  tho  de- 
portment marked  Siam  on  the  plan,  and  on 
Friday  afternoons  there  is  nsnally  a  performance, 
<-  which  its  eapabilities,  which  are  great,  are 
:11  shown.  Fittinga  for  free  reed  instrumtnts 
I  shown  by  a  few  makers,  and  concntiniie  aro 
exhibited  by  two  of  the  best  known  mnkera. 
There  ia  a  good  Jiaplay  of  other  inatruments, 
brass  and  "  wood,"  tho  iuttor  beiug  a  teuhnicul 
term  which,  we  suppose,  would  include  the  cut- 
glasi concert ft>itfto»i.*i\t.^\fl'Si.i-'^  ,^Si..''4«iS«^-, 
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of  Kidinghouie- street,  W.  Tiolica  ars  exhibited 
irMTsraloItlie  best  makers,  and  Mr.  TwinmB;,of 
Tvickenluim,  eihibita  a  callino  or  Udj'i  Tiolon- 
cello,  which  a  ttmng  on  ootnTe  below  tbe 
Tiolin.  HeBsra.  Tajloi,  ol  Lower  Edtnontoti, 
sxhibit  their  patent  donble-rtroiig  vioUiu,  which 
nmplj  duplicate  the  etricgi  of  the  oidiaary  pat- 
tern, with  what  advaalaga  remuiu  to  be  proved. 
Ur.  A.  Oaiy,  of  Newbury,  has  a  stand  near 
WiUii'i  great  oi^an,  at  which  ha  exbibita 
yioliiu  and  their  acceworiei,  inolcding  the 
Spcbr  adjustable  chin-holder,  whioh  we  de- 
■oribed  on  p.  318,  No.  1,029  ;  the  patent  bow 
guide  of  8.  Williams,  whiolh  prevents  the  bow 
swerving  from  its  proper  course,  and  sundry 
fslding  and  portable  mnsio  stands.  Violinists 
wiU  look  admiringly  at  the  fine  owe  ot  bows  by 
Hr.  Tnbba,  of  Wordoiir-street,  and  not  a  few 
▼intora  will  sisile  at  the  "  amateur  made " 
banjoes  ot  Hr.  Tallack,  Belhurst-ioad,  Norwood 
— not  at  the  instrumanta,  hut  at  the  phrase,  tor 
tkero  are  amateurs  and  amateurs,  and  the  eihi- 
tdtor  in  tliia  case,  we  preanme,  merely  wiibes  the 
public  to  nnderstand  Uiat  he  is  not  a  prolessional 
makar.  G.  Tiefenbmnner,  of  Munich,  exhibits 
■omo  beantifnlly-fimBhed  tithera;  TbiboDville- 
Lamy  and  Co.,  ot  Charterhonse-street,  E.C., 
■how,  amount  tlieir  other  exhibits,  the  pianiata, 
<aUoh  was  desoribed  in  recent  volumes;  and  there 
■na  variety  of  the  now  tamiliar  automatic  instra- 
mants  of  the  organette  typ^  in  which  the  aounda 
mn  obtained  by  drawing  sheets  of  perforated 
paper  over  the  orifices  of  the  tubas  or  cavities 
oontuning  the  reeds.  The  loan  collection  in  the 
lower  rooms  and  the  gallery  of  the  Albert  Hail 
willintenat  many,  for  probably  no  exhibit  of 
the  Uke  kind  has  ever  been  made  before,  and  it 
will  not  be  easy  agaiq  to  get  together  iuch  a  colleo- 
tion  of  aiident  and  historical  inetruments,  and  ef 
manustaipts,  prints,  and  paintings  relating  to 
— — =-     A  ^de  and   csbjogne  has    been   — 


TEE   TIBLDIKO    HIGH  -  SP££D 
HiaiHB. 

TTTE  mentioBed  on  p.  33S  that  Messrs.  Field- 
W  ing  and  Piatt,  of  Oloucaater,  have  at  their 
stand  (1193,  West  Annexe)  in  the  Inventions 
Ezhibiticn  a  very  remarlcable  rotary  engine, 
which  almoat  baffles  description.  This  "  engine  " 
nay  also  be  used  aa  a  liquid  meter  or  a  pump,  and 
the  following  may  be  found  probably  as  clear  an 
account  ot  its  action  as  can  be  written.  The 
motor  ia  shown  driving  a  dynamo ;  and  a  f  uU- 
"  i(  available  lor  inspection 

luon  has  '  .... 

Fielding  :— When 

axes  are  inclined  to  one  another  at  a  consiiifiratiie 
an^le,  such  as  160",  are  connected  together  by  a 
oniverBal  joint,  consisting  of  a  gimbal  ring, 
jointed  at  two  opposite  points  to  two  arma  pro- 
lectiDg  from  the  one  shaft,  and  at  two  points  90° 
from  the  former  to  two  arma  projecting  trom  the 
other  ibatt,  each  cf  those  pomts  ot  Uie  gimbal 
ling,  beaides  revolving  aromid  the  point  oiinter- 
aeclian  of  the  two  axes,  has  alibratmg  movement 
ralativelv  to  an  imaginary  central  plane  bisecting 
the  ang^  at  the  intersection  ot  the  axes,  and 
therefore  moves  trom  the  one  side  ol  such  a  plane, 
across  it,  and  to  the  other  side  during  the  one 
half  of  each  revolution,  and  back  during  the 
other  half  revolution.  It  then  a  boss,  in  the 
form  ot  a  piston,  projected  from  the  ring  at  one 
of  the  joints  in  the  direction  opposite  to  the  arm, 
which  there  oonnecta  ths  ring  to  the  one  shaft, 
and  if  this  piston  entered  a  cylindrical'  cavity 
oanisd  on  the  other  shaft,  the  librating  move- 
ment above  referred  to  would  oauae  a  to  ai  '  ' 
Moiprocation  of  the  piston  in  the  cylindei 
this  movement  is  not  in  a  straight  tine,  but 
arc  ot  a  circle  struck  from  the  point  where  the 
■  axes  of  the  shafts  intersect,  the  cylinder  has  to  1 
made  as  if  its  axis  were  bent  to  this  curvature, .  _ 
that  it  is  really  a  portion  ot  a  bent  tube,  the 
pialou  having  a  corresponding  form.  Now,  ifby 
means  of  a  suitable  slide  or  valve  fluid  under 
prsatore  wereadmittedtotheovlindar  during  the 
«De  hall  ot  each  revolution  of  the  ahafta  and  ware 
emitted  during  the  other  halt  revolution,  the 
piessure  of  thia  fluid  would  cause  the  shafts  ' 
revolve  ;  and,  conversely,  it  the  shafts  we 
caased  to  reroive  by  extraneous  power,  Sii 
rrould  he  diawn  into  the  crlinder  during  half  of 
lach  revolution,  ind  would  be  expelled  during  the 
tber  bnlt  rerolutioD.  The  inrsiition  relates  to 
*  ooastruccion  ot  appantus,  whioh,  a^Jng  in 


lO  manner  set  forth  above,  may  be  emi>Ioyed  as 
motor  when  it  is  tapplied  with  fluid  under 
retiore,  or  as  a  meter  of  liquid  passed  through 
,  or  OS  a  pump  when  it  is  driven  by  extraneous 
power.  In  order  to  make  the  apparatus  efiective 
during  both  halves  of  each  revolution,  two 
cylinders  and  pistons,  aaieterredto,  are  arranged 
diametrically  opposite  to  one  another  on  each 
side  of  the  nng,  so  that  while  the  one  cylinder  is 
discharging  the  other  is  receiving  fluid  ;  and,  in 
order  to  provide  against  the  dead  centre  at  each 
change  of  direction  of  movement,  tbe  patentee 
preferably  duplicator  the  arrangement  by  pro-, 
viding  another  pair  ot  cylinders  and  pistona  at 
the  extremities  ot  a  diameter  at  right  anglea  to 
hat  which  joins  the  former  pair,  and  on  the 
ither  side  ot  the'' ring.  For  gOTemtDg  the 
admission  and  emismon  ot  fluid,  pattagM  an 
made  in  revolving  bosses,  oarried  on  the  ihafli, 
prasentinft  Iscmgt  agawrt  wh\eh  bearstatioiaatT 
■lidea,  M  that  aa  ys^A  \a  &im  Wiii^TMa,  W 


slides,  the  fluid  flow*  to  and  t 
several  cylinders  nltemately  ii 
their  rotation.      The   aocompaiiji 
represent  the  construction  and  mrtx 

rotary  motor  of  the  kind  d         

be  worked  by  ataam  or  other  fldUm 
Fig.  1  is  a  Itmgitudinal  leatlaR,  a 

ilan ;  Figs.  3  and  *  •!•  rmar"^ 

ront  views  ot  the  glmb^ 

iew  of  the  wMHoatrw  J 
and  from  it.      A 
mounted  in  Iv" 
another,'  aod  * 
The  shaft  T 


gimbal - 


Avo.  28,  1886. 
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getW.      From  the  nog  C,  on  each  tids  ol  it,  I 

projsot  the  two  piatong  I),  each  oE  -which  acten  i 
a  cavity  E,  whicji,  m  explained  ahoTe,  )ua  the 

form  of  a  pottioo  ot  a  buit  tuhe,  but  vhicb,  for  : 

the  lake  a(  hrevity  and  perepicuity,  is  termed  a  ] 

cylinder,  at  it  plajB  the  part  of  tha  cylinder  of  p 
an  ardinaty  engine.     These  cjlinden  are  formed, 

two  ot  them  in  the  hody  ol  the  boai  a  and  two  in  i 

Iho  body  of  b.     Each  cylinder  has  a  paiaage,  e,  i 

openins  aa  a  port  in  the  facing  againit  which  i 
*         '  iB  elide  F,  which  ii  pre* ented  from  re- 


n  annnlar  chamber  divided  into    i 


I 


two  oompattmeiitt,  the  one  opening  by  a  port  O 
and  the  othoc  by  the  longer  port  H  to  the  facing. 
The  lUdet  F  form  bearings  in  which  the  ihafta 

A  and  B  revolve,  and  these  slides  are  held  within 
tiowet  of  the  Sxed  framing  which  are  connected 
together  by  two  •emi-annnlar  passages,  K  and 
I^  the  passage  K  opening  into  the  G  compart- 
ment <d  each   ali'"  '    "■  "  r    ■    .  .    .1  . 


i.  alide,  and  the  paawge  L  ii 


(D^y  of  si 


The. 


paasageKn 


Mat  ia 


paMuo  L  baa  an  outlet,  /,  for  di 

two  wafta  nvolve  along  with  thoir  cylinder*  E 

and  with  the  gimlal  nng  C  and  its  pistoni  D, 


tha  port  0  of  each  cylinder  as  it  passes  the  port 
Q  m  tho  stationary  aliiie  admits  duid  to  the 
eylindor,  and  aa  it  paawa  the  port  H  ot  the  slide 
it  allows  Suid  to  issue  from  the  cylindur.  The 
ilida  F  being  in  each  case  flicd  in  each  a 
pontion  that  its  ports  O  and  H  commnaicata  with 
>  dnring  those  parts  ot  a  revolution  which  corre- 
qiond  respectively  with  the  outwaid  and  inward 
morements  of  the  pistons  D  relatively  to  theii 
cylinders  E,  the  supply  ot  steam  oi  finid  nndei 
preasure  causes  the  shafts  to  revolve,  or,  it  the 
•hat ta  be  catued  to  revolve  by  extraneoaa  power, 
fluid  is  drawn  in  at  i  and  expelled  at  I.  Whet 
•taam  ot  otber  elastic  fluid  is  emplt^ed  to  worli 
tho  motor,  the  inlet  ports  O  are  mode,  as  shows 
in.Figa.  B  and  8,  considerably  shorter  than  the 
Otulet  porta  H,  so  that  a  comparatively  smaU 
cbargs  c^  elaatio  fluid  may  be  admitted  to  each 
cylinder,  in  which  it  con  act  by  expansion. 
Whan  water  or  other  liquid  nnd^  presaure  ii 


'j  eirtendad  so  as  to  b«  op«n  to  t  durinj 


ftiva  OAt  BATXUT. 


SLZCTRIOALINBTBUHEB  T-VASDIQ 
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Bt  S.  H.  Bottohb. 
5.  QOLDEEING    WTTH   A  FLAME.— In 

O  many  instances  a  better  joint  and 
leater  looking  work  can  be  made  over  the  flame 
it  a  spirit  or  other  lamp  than  with  the  soldering- 
ron.  liia  is  more  especially  the  caae  in  tnuiu 
Korlt,  such  as  joining  wires,  soldering  pifts,  *c. 
it  an  example,  let  □■  suppose  we  desire  to  make 
I  poised  magnetic  needle  ontot  two  similar  pieoea 
if  needle,  joining  them  together  hy  means  of  a 
hort  tinned-iron  junction,  in  whiob  the  pivotil 
Dserted.  (It  is  evident  that  a  pivot  could  not 
irall  be  attached  to  an  ordinary  sewing  oeedlo 
vera  the  needle  in  one  piece.)  VHmM 

The  needles  (ol  which  two  are  required)  are 
iroken  off  of  Uie  desired  length  by  means  ot  a 
Mdr  of  nippers.  The  heads  may  be  the  portion* 
fojeoted,  i£  a  very  light  needle  i*  re<)uirod  ;  the 
loints,  if  ft  heavier  needlo  be  not  objectionable. 
I^are  ^onld  be  taken  that  the  pieces  be  ot  the  aamo 
iveight,  to  iniore  a  well-balanced  needle.  Avnall 
piece  of  sheet  tinned  iron  ("tin-plate'')  abont 
iin.  iquare  should  now  be  procured  and  flattened 
mt.  with  a  screw.drill,  or  small  nunob,  aclean 
central  hole  is  made  a  trifle  amaUer  ttian  the 
argeat  external  diameter  ot  the  pivot.  [See  f  S 
tor  pivots).  The  piece  is  now  cnt  into  the  shape 
it  a  small  losenge,   as  shown  at  Fig.  2,  A,  and . 


again  flattened  ont  by  a  light  blow  with  k  Bat- 
faced  hammer.  The  needlea  are  now  to  be  lightly 
sandpapered  at  the  ends  which  are  to  be  soldered 
to  the  lozenge,  then  theaa  extremities  immeraed 
in  the  chloride  of  linc  soldering  floid.  The 
soldering-iron  is  then  to  be  heated,  and  a  little 
globule  of  solder  caused  to  adhere  to  the  prepand 
extremityof  eachneedleby  itaaid.  Theneedlea  ' 
should  now  present  the  appearanee  shown  in 
Fig.2B.  The  spirit  lamp  is  now  to  be  brought 
into  requisition.  The  flame  shonid  not  be  too 
hi^h  tor  such  work,  so  that  the  wick  need  not  be 
raised  much.  Taking  up  the  loienge-ahaped 
piece  in  the  left  hand,  with  a  pairot  tweeaer*  (or   ' 


point.    The  needle  with  its  adhering  a 

now  tiken  np  in  tha  right  hand  (a  aoiall  piece  of 

Sper  being  wrapped  round  it,  to  prevent  the 
gersbeiugburnt],  and  both  the  needle  and  the 
lozenge  are  held  tor  a  tew  seconds  over  the  flams 
ol  the  spirit  lamp,  in  the  position  they  are  de- 


the  piece*  must  be  pressed  firmly  together,  and 
both  hand*  removed  from  over  the  flame  of  the 
lamp,  core  being  taken  to  keep  the  parts  ooB- 
•tai^y  presaed  together  until  a  sadden  dMing 
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shows  that  tho  Bolder  is  set.  In  like  maimer  the 
other  needle  is  soldered  to  the  other  point  of  the 
lozenge.  The  needle  may  then  be  magnetised, 
and  aiter  magnetisation  balanced  on  its  pivot,  as 
will  bo  described  further  on.  Fig.  2  D  shows  tho 
needle  ready  for  pivoting. 

§  C.  Pirnt.^. — These  are  in  constant  requisition ; 
consequently,  it  is  well  to  be  able  to  make  them 
of  all  sizes.  Thu  amateur  will  need  only  two 
kinds — viz.,  in  brass  and  in  glass.  BroM  pivots 
arc  very  easily  made  from  stout,  hard  brass  wire. 
The  most  useful  size  is  about  y'Vin.  in 
diameter.  A  short  len^h  of  this  is  placed 
in  the  jaws  of  a  vico,  with  its  circular 
section  uppermost.  A  bit,  capablo  of  cutting 
a  3- 1 6th  hole,  is  placed  in  the  screw-drill,  and 
after  being  oiled,  the  drill  is  worked  over  the 
brass  rod,  the  bit  resting  quite  centrally,  until 
the  shoulders  of  the  bit  just  touch  the  outside  of 
the  wire.  This  produces  a  good  deep  and  evenly 
conical  hole.  •  The  wire  can  now  be  removed 
from  the  vice,  and  tho  outside  of  the  pivot  also 
made  conical  by  filing,  while  still  on  the  brass 
rod  ;  when  the  desired  shape  has  been  secured, 
it  can  be  cut  off  with  a  fret-saw  or  file. 

Glasi  pivots  are  extremely  useful  in  all 
electrical  experiments.  The  best  way  to  make 
these  is  to  soften  a  glass  tube  over  a  spirit  lamp, 
and  ^adually  but  steadily  pull  it  asunder.  By 
BO  doing,  two  conical  pieces  are  the  result.  If  the 
extreme  hair-like  points  of  these  are  held  over 
the  lamp,  they  fuse  up  into  a  round  globule,  thus 
dosing  up  tho  hole.  The  pivots  thus  produced 
can  easily  be  cut  off  (when  the  glass  is  cold)  by 
making  a  mark  round  the  tube  with  a  sharp 
triangular  file,  at  the  point  where  it  is  desired  to 
break  it  off.  On  applying  a  little  pressure 
between  the  finger  and  thumbs  of  both  hands, 
tho  pivot  easily  breaks  away  from  the  remainder 
of  the  tube.  Tho  pivots  may  be  made  very  long 
and  thin,  by  allowing  the  glass  to  soften  well, 
before  beginniug  to  pull  asunder,  and  such  long 
thin  pivots  are  very  useful  for  astatic  galvano- 
meters, or  other  crises  in  which  two  objects  have 
to  be  poised  on  one  pivot.  Short  pivots  can  be 
made  by  pulling  asunder  as  soon  as  the  glass 
softens  in  the  flame.  Fig  2  C  shows  how  the  glass 
tube  should  be  held  in  the  hands  to  soften  over 
the  flame.  Fig.  2  E  gives  the  appearance  of  the 
tube  after  pulling  asunder.  Fig.  2  F  indicates  how 
the  hair-like  extremity  should  be  melted  into  a 
bead  over  the  lamp,  so  ac  to  close  the  capillary 
aperture,  and  Fig.  2  G  shows  finished  pivots. 


THE  MAGNETIC  TELEFHOBE. 

WE  have  recently  had  an  opportunity  of 
testing  a  new  magnetic  telephone,  the  in- 
vention of  Mr.  £.  J.  Gillett,  of  the  Signal 
Bngine«ring  Company,  which  has  the  promise  of 
coming  into  extensive  use,  especially  as  the 
Company  purpose  to  erect  the  lines  and  supply 
instruments  outright  for  a  moderate  sum.  The 
instrument  is  a  modification — an  important  one 
— of  what  is  known  as  the  Enolisu  Mechanic 
telephone,  which  was  first  described  in  an  article 
on  experiments  in  telephony,  p.  651,  Vol.  XXIIl. 
It  is  put  up  in  vulcanite  cases  like  the  Bell 
receiver,  and  has  a  magnet  and  the  usual  bobbin 
of  wire  round  the  pole,  but  there  the  resemblance 
'  to  the  Bell  instrument  ceases,  for  the  diaphragm 
is  a  membrane  prepared  in  a  special  manner  to 
protect  it  from  tho  effects  of  the  atmosphere. 
To  this  membrane  is  attached  a  piece  of  hiurdened 
steel,  and  that  being  attracted  by  the  magnet, 
puts  the  diaphragm  into  vibration,  and  so  trans- 
mits or  receives  the  sounds  produced  by  the 
voice  of  the  speaker,  tls  conveyed  by  the  varia- 
tions produced  in  the  current.  The  instruments 
are  thoroughly  cflicicnt,  and  are  turned  out  in 
first-class  style.  As  the  English  Mechanic  tele- 
phone has  been  specially  disclaimed  from  Bell*s 
patent,  it  was  only  necessary  to  construct  a  per- 
fect instrument  according  to  the  description 
given  in  the  volume  above  mentioned,  and  that 
appears  to  have  been  accomplished  by  Mr. 
Gillett,  for  certainly  speech  can  be  clearly  trans- 
mitted and  received  by  means  of  the  magnetic 
telephone  of  the  Signal  Engineering  Company, 
which  can  be  seen  and  tested  on  presentation  of 
card  at  tho  ofliccs  of  the  Company,  181,  High 
Holbom,  \V.('.  A  small  illustration  in  our 
advertisement  columns  will  give  an  idea  of  the 
shape  and  appearance  of  the  instrument. 


The  new  Yolomo  in  the  *'  Nature  Series  *'  will  be 
"Flowers,  lasects,    and  Leaves,"    by  Sir  John 
L:ibbock. 


EVOLUTIOir  IN  THE  VEGETABLE 
KINOBOM.-II. 

{Continued  from  p,  638.) 

THE  most  powerful  antag^onism  to  this  effort  of 
Brougniartto  confirm  Ijamarckian  principles 
from  the  pnytologic  side  thirtv-one  years  before 
the  appearance  of  Darwin's  '*  Origin  of  Species  " 
was  offered  by  the  eminent  Eogluh  botanist,  Dr. 
John  Lindley,  who  found  a  fitting  oecasion  to  meet 
the  great  French  palsdontologist  ou  his  own  ground 
while  engaged  with  William  Hutton  in  the  pre- 
paration of  their  **  Fossil  Flora  of  Great  Britau," 
1831—37.  Of  this  truly  g^eat  work  we  are  here 
concerned  only  with  certain  disoussions  which  were 
directed  against  the  then  infant  doctrine  of  biolo^^o 
evolution  in  the  vegetable  kingdom,  and  which 
were  not  only  marked  with  great  acrimony,  but 
were  allowed  to  influence  and  to  warp  the  classifi- 
cation adopted  by  the  authors  into  forms  which 
even  to  botanists  now  appear  ridiouloos.  The  intro- 
ductory remarks  in  the  first  volume,  as  well  as 
much  of  the  general  discussion  throughout  the 
work,  are  characterised  by  a  most  astonishing  and 
apparentiy  wilful  ignorance  of  the  true  principles 
of  ,  paloco-phytology  as  they  were  set  forth  by 
Brongniart,  Sternberg,  and  even  Schlotheim,  and 
which  are  now  universally  accepted. 

One  of  Dr.  Liudlev's  remarkable  aberrations  was 
the  pertinacity  with  which  he  contended  for  the 
existence  of  cactaceous  and  euphorbiaceous  plants 
in  the  coal  measures.  It  is  true  that  Parkinion  had 
seen  a  fancied  resemblance  between  certain  stems 
and  those  of  large  cacti,  and  similar  suesaes  had 
been  made  by  Yoikmann,  Walch,  and  other  authors 
of  the  eighteenth  century,  when  it  was  supposed 
that  the  counterpart  of  every  fossil  plant  must  be 
found  in  the  living  flora,  but  all  these  imaginings 
had  been  long  since  laid  aside  only  to  be  revived  by 
the  leading  botanist  of  Europe. 

The  theory  of  a  former  tropical  climate  in  Eoff- 
land  and  on  the  Continent  of  Europe  was  assailed, 
the  existence  of  tree-ferns  in  the  Carboniferous  was 
denied,  the  relation  of  the  Calamitu;  to  the  Equi- 
setaoeo)  questioned,  and  many  other  tolerably  well 
established  generalieations  were  remanded  to  the 
domain  of  doubt  and  discussion. 

The  true  secret  of  this  sweeping  scepticLsm  is, 
however,  not  far  to  seek.  It  is  found  in  the  more 
general  denial,  which  was  finally  made,  of  the  con- 
clusion to  which  the  acceptance  of  these  rejected 
theories  would  naturally  lead  and  had  actually  led 
M.  Brongniart  and  others.  The  authors  say :  **  Of 
a  still  more  questionable  character  is  the  theory  of 
progressive  development,  as  applied  to  the  state  of 
vegetation  in  successive  ages.  In  the  vegetable 
kingdom  it  cannot  be  conceded  that  any  satisfactory 
evidence  has  yet  been  produced  upon  the  subject ; 
on  the  contrary,  the  few  data  that  exist  appear  to 
to  prove  exactly  the  contrary."  All  the  denials 
ana  assertions  made  in  the  work  opposed  to 
Brongniart*s  teachings  are  made  to  support  this 
view.  The  existence  of  Cactacete,  EaphorbiaoesB, 
and  other  dicotyledons  in  the  Carboniferous  would 
negative  development ;  the  admission  of  a  former 
tropical  climate  was  a  strong  argument  for  the 
nebular  hypothesis  as  well  as  for  geologic  progress ; 
tree-ferns  would  argue  such  a  former  tropical 
climate ;  if  Calamites  could  be  shovm  to  be  a  Junous, 
a  higher  type  would  be  found  in  Palseozoic  strata 
than  Brongniart  believed  to  occur.  Still  another 
good  point  was  thought  to  be  gained  by  proving 
what  is  now  admitted  -viz.,  that  coniferous  plants 
occur  in  the  coal.  All  botanists  then  held,  as  many 
still  hold,  that  the  gymnosperms  wero  a  subclass 
of  the  dicot;  ledons,  co-ordinate  with  the  dicotyle- 
donous augiosperms.  But,  curiously  enough, 
Brongniart  had  forestalled  this  argument  by 
making  the  gymnosperms  of  lower  type,  inter- 
mediate between  the  cryptogams  and  theangio- 
spermous  phanerogams.  By  a  special  insight, 
characteristic  of  true  scientific  genius,  be  had  used 
their  lower  geological  position  as  a  proof  of  their 
lower  organisation— i.e.,  had  postulated  evolution 
as  an  aid  to  organic  research— a  method  which  is 
now  becoming  quite  common,  although  unsafe 
except  in  the  hands  of  a  master. 

Dr.  Lindley  laid  much  stress  upon  the  fact  *'  that 
no  trace  of  any  glumaceons  plant  has  been  met 
with  even  in  the  latest  Tertiary  rocks,"  thus  f  leely 
employing  the  fallacy  which  he  elsewhere  warns 
others  to  avoid,  that  because  a  class  of  plants  has 
not  been  found,  therefore  it  did  not  exist  at  a  given 
geological  epoch.  But  to  cut  off  the  possibility  of 
a  reply  to  the  position  he  takes  he  flnally  declares 
that  **supposmg  that  sigillarias  and  sti'gmarias 
could  really  be  shown  to  be  cryptogamic  plants, 
and  that  it  could  be  absolutely  demonstrated  that 
neither  Coniferoe  nor  any  other  dicotyledonous 
plants  existed  in  the  first  geological  age  of  land 
plants,  still  the  theory  of  progressive  development 
would  be  untenable,  because  it  would  be  necessary 
to  show  that  monocotyledons  are  inferior  in  dignity, 
or,  to  use  a  more  intelligible  expression,  are  less 
perfectiy  formed  than  dicotyledons.  So  far  is  this 
from  bemg  the  case  that,  if  exact  equality  of  the 
two  classes  were  not  admitted,  it  would  be  a 
question  whether  monocotyledons  aro  not  the  moro 
highly  organised  of  the  two ;  whetiier  palms  are 


not  of  greater  dignity  than  oaks,  and  Oerealiafhia 
netties."  Teleologic  and  anthropocentric  reas^os 
like  this  pervades  all  the  discussions  in  this  won 
and  vitiates  the  scientific  deductions.  The  elabo* 
rate  experiment  that  Dr.  Lindley  made  and  de- 
scribed m  tiie  first  dozen  pages  of  the  third  Tcdoms 
was  obviously  animated  by  the  same  spirit  of  on- 
compromisinff  hostility  to  tho  development  hypo- 
thesis. By  showing  that  the  higher  types  of  pUinti 
when  long  immersed  in  water  are  earlier  decosi- 

Ksed  than  ferns,  conifers,  and  palms,  he  thoiuhi 
had  demonstrated  that  the  reason  wh^  we  find 
no  dicotyledons  in  the  Carboniferous  is  simply 
because  they  had  not  resisted,  and  from  tosa 
naturo  could  not  resist,  the  destructive  u^endss  to 
be  overcome  in  the  process  of  petrifaction.  0ns 
ooidd  wish  that  he  might  behold  the  four  thousand 
species  of  fossil  dicotyledons  now  known,  sod 
realise  how  vain  had  been  his  experiment  as  wsD 
as  all  his  theorising ! 

It  is  such  resistance  as  this,  coupled  with  the 
power  of  the  Jussiffiui  method,  that  has  retarded 
the  progress  of  correct  ideas  rospecting  the  develop- 
ment of  plant  life.    Systems  of  classification  have 
been  chiefly  modelled   after  those   of  the  eaily 
founders.    The  text  books  of  botany  still  genersDy 
invert  the  order  and  begin  with  the  phsnogami, 
although    this    is   doubtless   merely   intended  to 
facilitate  stud^,  and  docs  not  at  all  imply  that  oar 
leading  botanists   believe   this  to  have  been  tiis 
order  in  which  plants  have  developed.    This  in- 
version of  the  order,  however,  shows  how  com- 
pletely the  notion  of   development  is  ignotedis 
modern  botany,  and  the  system  throughout  rests 
upon  the  evidence  furnished  by  the  organs  of  the 
pumts  as  they  aro  understood.    NevertheUss,  it  is 
proper  to  say  that  at  the  pr^^sent  time  quite  a  large 
body  of  the  most   thorough   students  of  vegetal 
embryology   and   histology,  chiefly  in  Germany, 
have   rojticted  much   of   the   modem   py stem  of 
botanical  classification,  and  especially  that  which 
concerns  the  position  of  the  gymnosperm.^.    Tkey 
prove  in  the  most  satisfactory  manner  that  these 
plants  constitute  a  lower  type  than  any  of  the 
remaining  phanerogams,  and  they  also  fled  that  im 
their  nproductive  organs  they  form  a  moro  or  less 
natural  transition   from    the   cryptogams   to  the 
phceaogams,    between   which    they    place  them. 
This  result  is  most  gratifying  to  the  palffio-botanist, 
for  nearly  all   works   on   fossil  plants  give  the 
gymnosperms   this   position   at  the  ^  base  of  the 
phoDaog^amic  series,  so  sagadously  assigned  to  thea 
by  Brongniart.    They  have  been  compelled  to  do 
this  in  the  f aoe  of  the  prevailing  botanical  syftom^ 
because  this  is  ttie  position  which  they  are  foond 
to  occupy  in  the  ascending  strata  of  the  earth's 
crust,    ft  is  astonishing  that  botanists  oould  have 
remained  so  indifferent  to  such  a  weighty  fact,  snd 
it  is  certainly  most  instructive  to  find  the  geolcgiesl 
rooord,  so  long  ui^eeded,  confirmed  at  last  by  ths 
facts  rovealed  in  living  plants.  There  is  no  evidenee 
that  those  who  have  u&us  confirmed  it  were  in  tfas 
least  infiuenced  by  it,  since  Sachs  and  Camel  ais 
as  silent  respecting  pal8Qontol<^gy  as  De  CandoUe  or 
Bentham. 

The  founders  and  perfeeters- of  the  pnvailiDS 
system  of  botanical  uassiflcation  have  not  besa 
influenced  to  any  marked  degree  by  the  idea  of 
development  in  vegetable  life.  Few  of  the  eacte 
ones  DMkd  ever  heard  of  development,  except  st 
least  as  a  visionary  theory.  This  systcB  had 
become  established  long  before  the  doctiiiie  of  the 
fixity  of  spedes  had  received  a  shook,  for  althon^ 
LMnarck,  himself  a  botanist,  had  sown  the  seed  of 
its  ultimate  overthrow,  still  it  required  half  e 
century  for  this  seed  to  germioate,  and  it  was 
during  this  half  century  that  the  Jussisean  system 
was  supplanting  the  Linnsean  and  gaining  a  ffan 
foothold. 

Shaking  off,  for  the  time  being,  all  fixed  allegi- 
anoe  to  any  system,  let  us  slance  for  a  moment  at 
the  lesson  which  vegetaUe  palaeontology  now 
teaches  upon  the  subject  of  development. 


BACT£RIA     AVB      THS      CELL 
THEOEY.* 

PATHOLOGICAL  science  has  always  been  mors 
or  less  governed  by  some  dominant  idea.  At 
one  time  it  was  the  blood  and  fluids  of  the  body :  at 
another  the  action  of  the  blood  vessels ;  at  anotfasr 
that  of  the  nerves,  in  which  men  saw  the  initisi 
stages  of  morbid  change.  The  autonomy  of  the  esD 
and  the  sharo  taken  by  cell  life  in  pathdogiosl 
processes  roplaced  tiie  older  theories,  and  now  ths 
idea  of  parasitism  seems  to  overshadow  all.  Ths 
cell  theory  is  becoming  subordinated  to  the  opeiatiaa 
of  microbes,  and  diseased  action  is  coming  to  bs 
rogarded  as  the  expression  of  the  Tital  rwistancsol 
the  tissues  to  the  mvasion  of  external  ofganiHHk 
Professor  Yirehow,  in  an  aitiele  entitled  "Ihs 
Strife  between  CeUs  and  Baoteria"  {Arekir,  Ar 
Fath.  AnaL,  Bd.  101,  Belt  1),  points  oat  tfaal  ta 
spite  of  the  modem  advanoM  ia  bsMtasiokCTthi 
cell  doctrine  is  by  no  meant  skUdcibIbMA* 
every  new  discovery  tends,  be  tUu%iDMi 
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iKFi.  wiuiihcuibcmostadraiitagMiulr  ntwtitnted 
in  the iMt  eqiutloii.  ThI«T>liiewJlllMdeiIgiiat«d 
— V,  and  the  aoRnpondiiig  total  difUnovuPg. 


I    DumtiOD  of  ths  valiia  <rf  n^  whioh  will  a 


affMti  tha  ratiiu.     lb  qiuntitT  ii  maunicd,  not 

Sthfl  Tftlas  of  the  snergr,  but  br  tlie  phjDologiul 
gctwbidi  it  ii  npabla  of  ^rodnoiiig.    The  I'n- 
Untitjf  ^  light  of  rtfrBHgibiltty,  n,  it '"  '■- 


if  f.eqiildatha  quantity  ot  li^bt  ) 


hkTO  oppoate  tigoa  in  ths  tiro  integTali  bctcaoM 
^"  -  O,  thmt  nlno  which  will  nuko  th>  two  in- 
'  t(gT«l«  Bqnal.  If  both  in  ud  F.  wire  iTnunstrieal 
with  tMpcot  to  Mine  one  Tains  of  n,  that  Taloe 
wonld  STidsntl^  aniwer  tbe  condition :  othenriM  It 

tranuendsntal  tone- 

:pna>  empiricall;  the  photo- 

'    metrlo  olxervationt  of  Frannhofar,  oi  ths  more 

leoent  and    alaboiate  onsi   ot    Tiaratdt ;  bat   a 

iimpis  coniideration  ot  the  physical  limitations  of 

I    the  problem  will   nahle  ns  to  dispenas  with  thii 

operation.    Hitherto,  ws  hare  mads  no  lettriatloiii 

~  *~  " ' — ot  a.     Let  IH  now  anppoie  that  a  ia 

may  be  legaided  aa  the  image  of  a 


ia  neoenaiT  toknow 

It  wonla  be  etaj  to  flod  i 


ki  to  ths  Talne  ol 


In  what  follows  wa  ihall  oonndsi  only  tnch 
light  ai  is  given  ont  by  a  Tery  hot  lolid  body.  This 
liiht  is  composite,  and  contains  light  ot  all  re- 
fntngihii;*---  • ■'"'-  ■"-  "—   "--'  -•  '■■- 


tteae  limits  ot  refm 

total  amonnt  of  light  lauing  npon  a  given  ares 

«,f .,  npoii  an  objectire — ws  haTs  eTidcntly — 

Q^Zg  m  f    '        tdn 

In  this  expiesaion  t  ia  an  unknown  function 
H ;  bat  wa  know  snongh  of  the  properties  ot  tl 
innetton  tot  the  pteasnt  porpose. 
L  perfect  objactiTe  wonld  ooni 


itar,tbenaiasmal],andsince^^?  =  O,  P. 
be  regarded  as  ajmmatrioal  with  roipeot  to 
H:,  for  falnas  not  differing  largely  from  F,. 
Again,  tor  white  light  i.  u  shown  by  thepho- 
tcnmetrio  observationi  above  named  to  have  a  single 
msxiinam  eorreapondiog  to  a  oait^  vslne  ot  n, 
which  we  will  designate  h  ri],  and  oonieqnently 
may  be  regarded  as  a  symmetrical  function  ot  n  in 
the  region  ot  thii  msiimnm.  Finally,  ^'  is- never 

larga  in  maotica]  oaaea  between  the  limits  nr  and 
Ht>>  while  F,  -  P.  iiiiiiiissHi  oontinuonsly  in nnmerl- 
'-'-■•—  '■  —  - If,  then,  we  sot 


cal  vaiae  toward 

n,  =  (tl  the  two  definits  integrals  beooms 


zplod*e  under eertainoonditlODf,  Tbemantai 
onsistaotadonble-D«eked  flask  td  aboatUOae. 
ontents,  whidi  is  flUed  witb  piwM  of  spoog*  w 
nimiM,  Mrtoiated  with  the  vapour  of  oartMBdi^ 
Aide.  Into  one  month.  A,  a  bent  tabe  is  Bnl, 
hrtjorii  whieh  lb*  nitrons  oxide  ga*  paasst  tnotks 
laak.  A  teoond  bant  tnbe  la  fixed  into  ^oOs 
south  id  the  flask ;  this  Muaea  into  a  wiosr  tabsd 
netal,  B,  20  e.m.  long,  whioh  la  tishtly  flUed  «tt 
tonBUnn,theobJeetof  thiabeilif  topreraitfls 
lama  pasOig  baok  into  the  fsptonT*  vapont  «■• 
ained  in  the  flatk.  After  paasinK  ttaiMgbU 
ube,  B,  the  ndxtnra  of  nittons  o^it  and  aB^~ 
litnl^lde  ii  led  by  meaoa  of  an  iDdiarnUw  t 
o  a  modiflad  Banaeii'a  burner.  Tins  bnner 
leither  tha  nsnal  opsning  for  tha  admiaaion  of 
IOC  the  arrangemeot  for  tegnlatiiig  tbe  qnanU 

Spaaing  tbroogh  it.  The  uitiims  oxide  aa 
flask  thtoogti  A,  and  alter  tDixiiw  with 
rapoor  ot  ths  eaibCD  di*alphid«  intbaflsAn 
hTsngh  B  to  the  bnmei,  where  it  can  be  iga 
rith  Mfety,  and  with  the  nodnotlonof  anrj] 
lame.  Tbe  dse  of  this  flame  depends  apra 
limenaione  of  the  apparatns.  The  amonnt  <A 
nixed  EBHN  to  ba^nmt  ean  be  Tegnlatad  1 
itopeod  ^Med  between  Oie  tabe  B  and tbeBD 
mmer.  E.  Sell,  of  Berlin,  pr^noed,  a  few* 
jnee,  mum  excailent  photoglyphs  with  this  Ii 
rhloh  wan  exposed  a  shorter  tuna  than  when  I 
he  aleotrio  or  msgaeslnm  light,  and  wete  in  v 
**r  mote  perfect.  Bichs  and  Bardy,  ot  Paru, 
nada  extenain  experiments  with  this  tight, 
noved  it  to  be  twice  as  powerful  aa  tbe  magnan 
ind  three  times  as  powerfnl  aa  the  liioelight 
* ioalpoi 


iBbly     'orther  showed  that  Sie  photo -chemioafpon 


Jight  moident  npon  i 


whioh  area  would  be  conitant  for  all  teleaoopee 

-"■- liar  aperture.     The   meet  perfect 

j.Jtive  then  weald  be  that  which  Bon- 

Bs  tha  greatest  attainable  amonnt  of  Hght 
within  this  area.  To  invutlnta  the  conditions 
which  ntut  be  tatiifled  to  this  end,  we  most 
determine  the  amonnt  of  light  tailing  within 
n  Mnall  dmoUr  area  n  at  Pg,  the  mdius  of 
irilich  wa  will  Mt  aa  a  tan.  ^  a,  where  <i  is 
the  angnlar  aperture  of  the  objective.  It  ia 
«*id«at  that  all  the  light  of  such  rstrangibilitiei  aa 
■nbetitnted  in  (!■)  would  field  valoea  of  P  con- 
tained between  T,  —  a  and  Po  +  a  would  tail 
within  the  area  b.  Theae  limitiiig  refrangibilitifs 
■hall  ba  doooted  by  »  _  ^  and  ■  ^.  ^-  Only  a  por- 
tion of  the  light  of  relrangibilitiBa  lua  than  n  _ 
and  greater  than  n  ,  however  tails  npon  this 
area,  the  amount  of  light  (or  the  refrangibilitj  n 
being  dearly — 

'■(f. -p.)"' 

henee  the  total  quantity  of  light  falling  npon  n 
would  be  equal  to  the  sum  ol  the  three  mtegrala, 
ths  fliit  taken  from  the  extreme  red  up  to  u  _,  ; 
the  aeeond  from  n  _  np  to  h  ^  ,  and  the  thiid 
from  thl)  last  op  to  the  extreme  violet— that  is,  it  ^ 
be  thia  quantity — 


and  Isu  than  that  of  £  ;  nearer^owever,  to  the 
former.  The  only  prominent  Frannhoter  line 
readily  seen  wilb  a  cniwn-glan  priam  of  moderate 
dimeniion*  in  thii  region  ii  thmt  ot  wave-length 
6614.  This  I  wUl  auume  a>  dtflaing  n,.  and  oon- 
seqnentlytharatioot  AloB  in  (3).  In  aU  Rib- 
■tance*  practically  useful  in  teleeoope  making,  y  of 
poaitive,  therefore  P.  is  a :   '  '    — 


he  light  waa  doe  to  the  Haa  Bame  of  the  nif 

-  "^ nbination.    Oiynn  may  bo  need  mi 

I  oxide  gas,  but  the  latter  ia  teoomDa 


'■'is, 


and  I  poaacMts  a  singla  "■«'^""'  valns.  For  in- 
•tanoe,  in  the  case  c3  radiant  energy,  nnr»  and 
timple,  tig  should  nearly  equal  i>r  (IniMe  td  glaaa) ; 
and  for  a  phoCographle  objeotive  where  (Qver  hUs 
are  to  be  acted  upon  n.(boold  be  neariy  equal  to  n«. 
(To  be  eentatmi.) 


"f'i 


To  flnd  the  value  of  ng,  which  will  render  the 
last  exptesaion  •  maximum,  it  is  neoeaaaiy  to  find 
the  flist  derivative  ol  the  function  with  respect  to 
n*  and  set  it  equal  to  sera.  Beuembeiing  that 
^^°  -  O,  we  see  that  P.,  n  ,  and  n  ^  are 
the  onlv  quantitia*  dependent  upotLiig;  hence  we 
obtain  by  differentiation  under  tM  signs  of  lote- 

?•  -o 


"f. 

+ 

-P-) 

■tP- 

~    g-2 

(Pg- 

-    P,.    -  gj' 

dn       rfP. 

CP„  -  P__ 
But  from  the  definition  of  the  quantities  i 
and  H   ,      we  have— 

(P.  -  P,  -  .)'  -  (Pg  -  P,  .^  .)•  =  a>. 
Henee,  the  valna  ot  -^  reducee  to  minoa  the  pro- 
dust  of  2  a>  into  tha  anm  ot  two  defloite  integrali 
'f",,  uid  tbe  proUem  beoomei  eimply  the  detei- 


IHS  NIIBOnS  OXIDE  AXD  CAHBO^T- 
DIStTLPHIDE  LIOHT.* 
By  Wm.  Thob.  JiciiiiM,  H.B.C  8.,  &0. 
npEE  light  obtained  by  bntniDg  a  mixture  ol 
X  nitrons  oxide  gat  uid  the  vapour  ot  carbon 
diaulphide  is  wsll  known  to  be  very  powntnl  for 
photogiaphie  purpoaea.  It  i*  of  an  intsnaely  bine 
colour,  and  very  active  in  photographie-diamical 
properties,  beiog,  according  to  Stein,  twice  ai 
powetful  aa  that  ot  tha  oiyhydrogen  flame,  and 
three  timeeas  powerful  aa  thatof  theeleetriDiamF. 
Thia  able  scientist  pMnts  ont  that  when  in  full 
power  it  illuminates  a  laner  aoriace  than  the  sam< 
tiled  flame  of  other  artificial  lonrcea.    Moreover, 


ElED  FSIVT8  FOS  DRATTOHTBKZI 

A  N  innnmetsble  quantity  of  red  pholopil 
l\_  are  made  daily  in  the  dty  ot  Haw  Tk 
these  red  prints  are  termed  silver  priIl(^al 
dtbcugh  they  in  mJity,  do  not  dcaem  fel 
jailed  ailvec  pints,  ^r  exttlUnee,  there  ia  aMU 
[easanCEeBCaaetor  that  genoraliy  adoptadsw 
Bardwich's  theory  ot  nibatitation-tbat  a|l 
wbatitnting  the  alvcr  of  the  photograph  kk 
toning  prosaes,  doee  not  Bad  any  ap^icMfiBl^ 
>■  tha  nibita  in  qneatian  an  dmplf  aOwtt 
axed,  wittumt bdng  toned,  in  a  pan  aiik 
•olutton  of  hyposulphtta  of  soda,  waahsd  sif  M 
A  maj<city  of  the  lUustaatioB*  of  our  di^a* 
pipers,  trade  journals,  nriaa  lists,  and  TnJM* 
pnUIcationB,  wlwn  lo&ted  m  theorin^M 
Irom  relief  Plata*  01  line  ctchinn.UvabcaH 
the  photographis  rilv«t, 
prints,  taken  from  the  o 
placed  in  tha  Liiida  of  a  dr 
the  jphotoaaphie  halt  to 
breaks  np  Ska  origilMl  lAot 


The  photograph  having  eo 
ot  bins  a  aketch  to  the 
removed  from  the  paper, 
bichloride  ot  moanrr  la  pc 
manner  of  the  ao-ealled 
sflver  deposit  oai  the  paper 
visible  only    the   ladia   ii 


_       objeeta,  the  moat  btrieata  d*— — 2 

rendered  shup  and    dittinet  as  ia  lbs  ^f^ 

-^-*-[raph.  _u 

drawingin  Its  preaent  coBaUif  !§>■*; 

igain  to  tha  photcgr^Aw,  who  iqM^ 

it  a  nsgativa  of  eztacndr  '*"»*."f5 

'     -[aBltareliatpWe^cttaMUtM 

albnmen  or  aaphaltam  Bu  ^' 

wparatory  to  the  etching  pntaBi^ 


when  Ihe  coat  and  'rouble  of  fixing  the  apparstui 
tor  thia  light  are  ccmpared  with  that  ot  the  electrii 
or  'of  the  oijhydrogen,  it  aeema  hiihly  probahli 
that  this  form  of  aitiflcial  light  will  be  more  ei 
tenaivelf  naed  than  it  ia  at  prsaent.  The  want  o: 
a  reliable,  cheap,  and  uncimiWaome  aitiGcial  ligh' 
haa  long  been  felt  by  photograpben ;  hence  I  an 
emboldened  to  draw  attention  to  this  source,  aii< 
explain  shortly  the  sppaiatus  reqnired  for  ita  uae 
and  refer  to  a  few  of  tbe  eiperimenla  which  hav 
been  made  with  it,  hoping  thereby  to  enoourage  iti 
more  general  trial  in  the  art  of  phott^raphy.  Ai 
ingeniona  apparatua  tor  the  mixing  and  bniniog  o: 
the  nitroul  oxide  and  caiban  diaulphide  vapour  haj 
been  invented  by  DeladiaDal  and  Msiniet,afPariB 
by  which  a  constant  U^ht  can  be  obtained,  and  thi 
danger  of  an  explosion  obviated,  tor  it  muat  bi 
borne  In  mind  that  carbon  disalphida  vapour  is  ver] 


Photograjiii  for  n 

enlargements  ot  tl 

one  to  three.     B. 

warda  to  the  original  itcei  wb  ud—  •>-  -rsu 
extremely  ahaip  and  deliBBta.  EttWv  ^S.  j. 
plataamanaaedinthisDaanarare  trecam" 
beauty  equal  to  any  wall  exaeutad  wocdasgWt 

The  making  ot  red  printa  tor  the  ^V^i 
diBDghtaman,  simple  as  it  may  apptst,  W " 
difflcnlliee,  sa  well  aa  any  otbsr  pf-*— ^f 


Thetc 


if  inclined  to  be  black,  < 


whan  p^atrfwjj 


...  .     .  i>u,  ui   wiuH  »~«VJ-  Tli^ 

draughtsman  is  nnabla  to  see  ths  *^7^ 
especially  when  ver?  Bna.  TbeBtgaliTC^^ 
be  ol  a  oertain  qnalitT :  all  details  mwth^J 
and  great  oontnstobstmM  Hght  uA**^ 
be  avoided;  still  the pkta  MTba  ahltVg* 
weU-didGkad  and  aoBmrhat  btflHut  1^j9, 
livea  for  red  paintB.  whkb  aM  ■o<lT"gg 
collodion,  ara  MUMnat  uaat  upuM  aw"^ 
fntenaified-     Ordinary   Blfea   pqw  h  ^ " 

■  Br  C.  £.,  in  the  J>M«r*fHc  HaK 
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d  claimaM  tfaat  still,  ni  alimyg,  clia- 
le  whatevBr  hs  mitet,  am  tolly  juHtiJiiid. 
Ur.  Uolmei.  however,  poiuU  uut  tbut,  as  Ibo 
iUustiioiu  and  Tenerable  nnturoliBt  has  nevsr 
Tiuted  Uw  dooki  himsell,  be  doei  not  appreciate 
thodi&raice  of  age  between  those  older  alluvisl 
depOMt*  of  the  Xhamea  Valley  in  which  Ui. 
'WortUilgUnL  Smith  has  found  palicolithio  im- 
plemunta  and  the  newer  alluvium  of  Tilbury. 

The  original  SIS.  of  the  Itclnrea  dDlivercd  by 
WiUiom  Harve;-  before  the  Royal  Collogo  of 
FhfBioians  in  ]til6  nnd  the  following  fi-ntu, 
which  were  diecoTered  a  tew  years  ago  in  the 
BriEiih  Museum,  are  to  be  published  in  a  fac- 
nmila  reproduction,  together  with  an  intor- 
IcsTfid  transcript  made  bv  "iii-  J.  8.  Scott,  of  the 
USS.  department  of  the  Museum.  The  work  will 
be  isned  by  Mesus.  Chnrchill,  probably  in  the 
spring  ol  next  year. 

With  rafeience  to  the  article  on  "  Electricity 
and  Dust,"  which  appenred  on  p.  ^77.  it  has  been 
pointed  out  by  a  Llerman  paper  that  a  bimilur 
ezperiment  to  that  of  Prof.  Lodge  was  dcxciibeil 
by  G.  V.  Guitaril,  of  London,  in  the  Mfchanicx' 
Magazine  tat  'Sot.  2,  ISul).  The  loUowinf;  iSHii 
extract: — "Sometime  since,  in  experimentulising 
aiktbe  electric  state  of  the  atmosptu-ra,  I  employcii 
lor  that  purpose  a  large  glaia  cylinder,  about 
18in.  high  and  Oin.  diameter,  open  nt  bottom  imd 
having  a  neck  at  top.  In  placing  the  lower  end 
of  this  cylinder  in  wutor  tho  muro  iierfeclly  to 
excloda  the  air,  and  allowing  small  r[iiantilieB  of 
tobftCOOimoke  to  enter  the  nMikattop.tliBBmuke, 
ftfteraMUmingTOrioua  nctions,  according  to,  prob- 
ably, the  hygrometric  state  of  tho  atmosphere, 
would  gradually  spresd  itself  into  a  cloud  tilling 
the  cylinder,  and  at  length,  as  successive  portions 
eame  in  contact  with  the  sidts  of  the  cylinder, 
condense.  Sometimes  hiilf  en  hour  would  elapse 
before  this  effect  took  place.  It  now  struck  mc 
that  if  I  brought  a  wire  from  an  olictrifying 
moohine  into  the  neck  of  the  cylinder,  the  aii 
would  immediately  become  cbarged  with  electri- 
city, which  would  causa  each  portion  of  the  smoke 
to  fly  to  the  sides  of  the  cylinder,  and  that  thnt 
mora  tspid  condensation  would  luke  place.  The 
affect  produced  waa  porfuclly  magical.  Thi 
alighteat  turn  of  b  smiill  electrifying  machini: 
produced  immediate  condensation.  It  was  as- 
tonishing to  see  how  small  a  quantity  of  electri. 
city  produced  a  most  powerful  iffcct.  I  am  nol 
aware  that  attention  has  ever  been  drawn  to  thii 
(ubjeot  \  and  the  question  will  praliably  arise. 
Uaa  electricity  anythinj;  to  Jo  with  the  condeniu. 
tioD  of  steam  in  the  condenser  ':  " 

Prof,  8.  P.  Thompson  culls  attention  to  thi 
ncglACt  of  the  means  which  mechanical  scicnu 
haa  provided  (or  tho  automatic  extinction  of  Qics 
He  alludes  to  the  "  sprinklers  or  distributors  o: 
water  which  are  now  to  be  found  lilted  up  ir 
many  mills  and  warehouses  in  Lancashire  ani 
the  North,  and  which  are  almost  universal  ir 
New  ICngland  and  other  parts  of  the  I.'nitet 
States.  This  may  seem  remarkable,  yet  it  is  nol 
to  me  so  remaiktblu  as  the  fact  that  nine  out  o: 
every  ton  intelligent  persona  to  ivhoia  I  havi 
l^kon  on  the  subj  act  do  not  oven  know  what  ai 
antomatic  sprinkler  is,  and  hare  not  the  fuintcs 
conception  in  what  way  a  system  of  sprinklorj 
can  b«anangtd  in  a  factory  bo  that  in  whatuvM 
put  a  Sre  mry  break  out,  there  the  water  wil 
b«  automatically  discharged  without  waiting  fo: 
anj'  human  being  to  notice  the  outbreak." 

At  the  meeting  of  the  Leicester  Ijninch  of  thi 
Amalgamated  Society  of  ILiilway  Servants,  hull 
but  week,  attention  was  drawn  to  the  fact  thn 
at  some  recent  inquests  unexpected  quintinn 
were  asked  and  evidence  given  which  seriousl; 
implicated  certain  railway  servants,  and  th 
opinion  wM  expressed  that  nn  oilicer  of  th 
■Msiety  should  attend  and  watch  the  cuss  in  th 
Interests  of  tho  society.  The  Ilinigiir  acciden 
wai  referred  to,  and  after  itir.  ,Stretl'}n  had  ex 
plained  tho  circumBtunces  ho  was  requested  t 
communicate  with  the  signalman's  Solicitors,  oni 
lender  assiatonce  in  defending  him. 

The  report  of  the  Trinity  llouso  Committee  oi 
lighthoHBC  illuminants  contains  Iho  foUowinj 
conclusionb :—(!.)  Tho  electric  light  is  the  mot 
jnnctrutive  of  the  three  lumioarics  in  uU  condi 
tionaofthealmoBphcro,  fog  included.  It,  bow 
OTsr,  is  mure  costly  than  cither  gas  or  oil,  an. 
Ita  dnuling  effect  in  clear  weather  renders  it  un 
■nitable  for  general  adoption  around  tho  coast 
(S.)  The  iras  and  the  oil  lights  are  pmcticall 
equal;  but  the  bitter  system  is  considenbl 
t&mper,  and  is  simpler  and    more  conveuiuii 


ban  the  former.  The  committee,  therefore,  re- 
ommend  that  ''for  the  ordinary  necessities  of 
ighthouse  illumination  mineral  oil  is  tho  matt 
uilablo  and  economical  ilLuminnnt.  and  that  for 
allent  headlands,  important  landfalls,  and  places 
vhore  a  very  powerful  liffht  is  required,  elec- 
ricity  offers  the  greatest  advuntagea." 

With  reference  tothe  appit.ition  of  eloctridty 
o  the  working  nf  railwayii,  tho  second  section  of 
he  Itailway  Conference  at  llrussels  reported 
hat,  in  view  of  the  great  progress  which  had 
ilrcady  been  made  in  this  respect,  they  look  for- 
ward to  further  improvements  ;  but  they  made 
10  recommendation.  Eventually,  however,  the 
iCCOnd  and  third  sections  consulted  together, 
lud  re|)Ortcd  that  conaiderable  progress  has 
jeen  rculiKed  in  the  employment  of  electrinitv  on 
-ailwiys,  and  that  it  is  pcobablo  that  further 
irogTiBs  will  be  made,  which  will  Lirgcly  aug- 
Tiimt  their  security,  and  that  it  will  be  dea'irable, 
laving  regard  to  this  [[UEBtion,  to  ascertain 
whether  preference  should  be  given  to  electricity 
IT  to  mechanical  appliances,  and  that  this  is  a 
(uestion  tor  tho  future,  hitvinf;  regard  to  the 
lecessities  of  distanco,  climate,  and  the  nature  of 
,ho  appantus,  which  con  only  bo  decided  by 
>xperienco. 

Tho  Cunard  steamer  rin'rin  has  made  tho 
;rip  to  New  York  in  i>  duys  ,*>  hours  31  minnles 
xirrccted  lime  from  (Jueenstown — tho  quickest 
m  record.     The  average   hnuily    Fpecd    was  19 

ivu]  tho  rate.  It  is  probalilu  that  with  favour- 
(ble  weather  the  E/ruriii  will  also  make  a  quick 
passage  homo,  and  thui  put  the  quiekest  voyage 
in  her  record. 


LSTTEK8  TO  THK   EDITOR. 


■mlimnj  llu  ^wnitr  rfliit  LUUr,  i 


aslj,  bat  En  oU  ulhn  nbjects :  fia  siieta  a  penoii  m^j 
htie  some  pArtldnlar  knnwlsd^  and  uiperidLda  ot  ibc 


id  ret,  to  keep  s 

Jlandntakito 


PS  tiun  what  evnTlKidy  don, 
itter  with  thli  Uttia  pittum  ai  hii, 
.tfl  tha  whole  bodr  of  DhvnWike  a  vine 
>eon*eDleBe«a  derive  their  otigiul." 


TSLBgOOPIO  POWABB-SauATOAIA£ 
MOUNTIHO-FHOSPHORBBaBMOB  0> 
THBSBA.— IHBKOTIOIf  OFTBH  8UII 
IN    aPAOB-HOKB    UADB     MICBO- 

aaoPBS-BAiN-aADas-MBAanBiKa 

THK  POWBBS  O?  A  MiauOSOOPK, 

[aiGll'i.]— At  the  place  whenex  I  w 


0  of  a 


1  Xo,  : 


tUchi 


.■lll'H,  abiobisiiaoledinlHlttr'iJiyii  (p.  61!tJ 
by  Mr,  Rogfira.  Heuoe  1  am  aurioui  ts  know 
whether,  in  addition  to  the  astounding  sta[»msul 
that  a  3iu,  object-glass  ever  bore  a  power  of  6!>D  on 
Mora  !  auythiug  ia  said  about  the  mumer  in  which 
Bucli  lallsged)  power  was  maaaured  ? 

"  L^ndbird"  (query  6725T>  p.  3'29)  shoald  sandtc 
the  omce  tnr  number*  n'Z,  -lU.  Sm,  ill,  G12,  013, 
G31,  U73,  774,  778,  791,  7%.  808,  HSS,  BO-i,  973,  978. 
and  li71>of  tbe  EkOuSiI  MeCiiUhC,  iu  which  he  will 
Qtid  deecriiitifln<  of  v<^ry  diverse  farms  of  equatorial 
mnuuliiig— all  of  them,  bowev^r,  of  a  tsirly  limplc 
kind,  and  within  tho  power  of  coiistiucliuu  of  anj 
fairly  skilful  amateur.  Do  script  inns  of  men 
elaborate  forma  o(  the  equatoreal  apjouin  Othei 
Tolumee ;  but  theae  ate  ol  a  more  eoitly  aiid  cum- 
plicat'^d  ch  aiacter  thou  yourcorreapsndeut  evideutl] 

The  tiimilijir  ph'i?phoreactni«  in  tho  Eusli<b 
Cbauunl.  ti)  which  ihu  name  cocrcitjiandeut  lateriin 
query  i)7209  (p.  5j(J),  ia  proJuoert  l>y  the  Xoctilusi 
uiiliaiii.  ouD  of  tho  prntDZia.  Wby  abould  this  nol 
be  visible  in  amuolh  water  f  I  have  wen  the  s«t 
luminous  alike  fruni  tho  pier  of  an  English  walnrin; 
placu  and  the  dtck  of  a  "  Trooper,"  in  the  Uediter 
laueau.  In  every  rase  it  is  traceable  to  some  lowlj 
form  of  animal  life. 

Cue  of  IhoBB  pbiJantbropista  who  arise  at  interval 
to  Bit  tlin  whole  world  to  tights,  a  geutlemai 
named  Tiachuer,  of  Loipzift,  ia  circulating  in  tLii 
couutry  a  brochure  eotitleil  "Tbe  fixed  Idea  o: 


rigin  in  the  owui 
SpeaUog  merely 
ider  the  Impressi 
ade  out  for  a  mi 
lalar  crttem  ia  m 
laUon  HeicnUs,  tl 
rafenad  to  in  t( 
It  is  not,  howBvei 


of  the  f  DnnT  I 
m  absolute  and  rs 
nnl  wholly  anal 

on     aecoDut 
1     Bystam     of     i 
arelr,    we,   here 
tnfluite   distoDM 

,tes  them.  L<tm« 
e  that  Herr  TiHdi 
im  Tdipxig  for  an 

his  watch,  taes 
IB  of  the  earriage, 
be  end  of  the  ml 
'olutioa  about  th 
'hile,  ths  oarriage 
BS  on  the  rail*, 
n  whfoli  those  i 
rather  mors  tt 

axis  by  her  retal 
orbit  lUDOmmon 
lilDg  of  the  litUe 
I*  i^renles;  ao 
srlau  priudplea] 
iiat  the  carve  dM 
jinte  bond  of  uu 
onrraataU:  lb 
I  from  ths  pampt 
le  of  wgnmsnt. 

what  ila  antbot  s 

now  to  be  found 
Dn  maofaonici,  oal 
bing  notion  that ' 


Did  Hsir  TiM 
loa  of  tiie  planet 
lenll;  predinated : 

very  position  ia 
ition  of  that  la* 

to  benoa-exiitaL 
lauking  Hx,  Hipf 


fpresBmy  regret 
iug  it  by  the  inexi 
I  gravely  qucntlo 

>  &&aa  thB  curve 

>  of  slass  melted 
nibei.  In  point 
made  up  oi  tbre 
snbly  in  charaelw 
'  I  ha  allowed  to 
p,  612),  to  page 

iiore."  (query  G 
I  to  know  tba  i 
OSS  with  diffen 
o  BO  with  probabl; 
u  by  gutting  a  M 
Bdths,aodf.>thEgt 
Lud  a  rule  divided 
is  to  be  placed  at 
10  left  eye,  and  U 
;h  the  miotauopi 
g  the  rule  about  s 


ire  the  power.  1 
le,  as  seen  with  tl 
with  one  of  the 
Bdth  of  an  inch, 
ty  ITO-andsooE 
lowottkeBoyi 


.GG]— WuiLB  ihi 
og  tills  correspoi 
tdo  SO  without  I 
DB  tha  honouiabli 
i&emaUcal  trips* 
itthatmyexpresai 
IDS,"  includes  difb 
ude,  and  tboa  liu 
IS  to  say  I  ought  t 
tba  eon  eluding  p 
the  folia  wing  pM 
unoonTinoad,  I  b 
1  of  what?  lam 
ediotloDot  tbeeiii 

obierratiQnlhalf, 


EN0LI8H  HEOHANIO  AND  WORLD  OP  SCOENOBt   N*.  1,0( 


BNGUSH  MEOHANIO  AND  WORLD  OT  BOIBiKOB  ;  We.  1,0 


Atk-,  26,  IMl 


into  time, but  ht    ^ 

tion,  >  mewareineiit  of  diatuiM  And  time.  This 
enklioD  ii  quite  independent  ol  GriMnwich,  foi 
iHew  York  oi  Cakatta  would  do  ai  well,  yet  it 
would  ba  lbs  Mine  centre  witb  dilTereDt  ftnd  oppoa- 
mg  utiou  u  it  is  now.     Wa  ue  too  apt  to  tbink 

^t_.        .1 .. -jl        gjiJy         (J^J        p^J        (|jj(  ^g        Jjg^ 


■  tha   greater  part  i>  DDpeTcsiTcd.     How 

ba  impenelnibls  dukneu  tbkt  (till  eoTsn  the 

intentallM  deep  tbi 


mboat  tb 


a  centre  to  maik 


^moTe.  Bjion  tork  one  of  bii  ebsnoten  to  the 
eraflnei  of  tbs  universe  before  it  becama  a  mppoaad 
duknen.  But  wa  know  tbat  the  zenith  beoomes 
gloom  J  on  theaiceDtof  hifth  monntaiiis,  and  higher 
(tDl  wonld  become  a  chaotic  niRht.  Is  it  true  that 
on*  oui  Me  the  stars  in  daytime  by  deaoanding  a 
daep  coal-mine,  or  that  the  stars  aia  leflected  on 
the  water  down  a  deep  well,  and  ii  the  darkneu 
always  ■nrrannding  us?  We  can  only  have  an  idea 
of  the  onlTerta  tiDm  tbe  particnUi  centre  that  is 
OUT  individual  creation,  and  that  idea  only  by  con- 
trart.  There  is  nocoDtraslwithoutacent—'-- 
the  difference,  no  balance,  no  lever,  and 
without  this  universal  independent  cenire.  a 
wheel  can  only  turn  round  on  an  immo'viible  cactre, 
whieb  eentta  is  realty  tbe  ground  it  runs  on,  .say 
UiB  tulcrom.  Orovitation,  attnction,  action,  and 
ntotiQii  are  all  governed  by  the  same  internal  law, 
that  always  acts  in  opposition  to  itself,  and  which 
ttn  never  be  understood  b;  only  obserTiDg  ona  aide 
td  tha  qnettion  of  creatioa  by  coUecting  eitemal 
facts  without  considering  the  internal  causa.  This 
will  be  fonnd  in  each  individual  creation.  We  only 
foal  tha  heat  of  the  >un,  because  we  have  an  internal 
fixed  temperature  of  onr  own,  wilbont  which  we 
should  be  insensible  to  heat  nr  cold.  Instead  of 
Nying  that  man  is  dsrcended  from  apes,  &!.,  it 
abonUi  be  tbat  all  things  aro  from  ona  univanal 
centre,  which  always  areatss  with  a  likeness  to  it- 
■elf,  yet  each  individual  is  diffHrent  to  its  own  sett 
Bud  all  others.  I  wish  I  cuuld  eiprcis  my  meaDicg 
better.  Fiddler. 

WHAT  IS  OEBATION  P 
IW678.1— WniLB  T  conaiderthal  thii  iubfect  has 
now  bt  en  pretty  well  ventilated  in  yonr  columns,  I 
may,  perhaps,  be  permitted  to  reply  to  "  F.  W.  H.," 
who  was  one  of  tha  original  correspondanti  on  tbe 
•abject,  na  userta  (in  letUr  24Ga2,  page  S4G)  that 
"  Darwin's  theories,  showing  evolation,  adaptattoD, 
natoral  and  ieiD«l  lelacnon,  &«.,  all  working 
fogethsr /o  irrnfji  a^u(  changti  in  existing  matter, 
an  met  by  his  opponents  simply  with  omaa  asser- 
tioas,  &«.^' 

Now,  although  I  am  not  an  opponent,  even  a 
hnmblaou,  I  would  advise  "  F.  W.  H."  toread 
more  canlnlly  Darwin'i  volaminaoa  and  moat 
IntonaHsg  work*,  and  1  think  be  wilt  see  tbat  he 
ndmnderstands  the  position  taken  by  that  great 
uaturaliit.  Instead  of  bringing  about  new  and 
f^fgliial  ohanges  In  organic  forms,  tbe  phenomena 
wush  Darwin  ha*  embodied  as  a  theory  simply 
eqilain  intelligently  how,  when  new  forms  have 
appeared,  they  may  be  propagated— bow  a  variety, 
•ppaariDgatStsta*  a  single  abnonnal  qiecimen, 
■ay,  in  tune,  become  a  dominant  ona.  Ha  poslu- 
htil  oraraud  over  again  in  his  works  that,  "  unliti 
mmt  eariotisni  iJ«  npptar,  natural  ulittUH  an  da 

Now,  the  queetiaa  noder  disousiion  in  yom 
MlnaUM  has  been.  How  do  snob  new  variations  at 
fintsj^narP  I  have  unfaetitatingly  ascribed  the 
phisnomenon  to  "Creation,"  and  have  challenged 
*F.  W.  H."  and  otheis  to  toggest  any  other 
poslble  exriauallon. 

"  F.  W.  B."  erroneonily  ineludes  itetutvon  with 
Batnral  and  sexual  selectran,  adaptation,  Jta.,  as 
•aump  the  methods  employed  by  Darwin  iu  as- 
plainuiK  oreanio  oalora,  tor,  though  I  have  care- 
lullj  itudiea  the  whole  of  Darwin's  works,  I  have 
Dot  met  vrith  one  iustance  in  which  ha  ascribes  any 

bi  fact,  "evolution,"  ifitbe  not  what  I  defined 
B  In  letter  2426G,  page  267,  or  if  it  b«  not  synony- 
noul  with  natural  seleotiau,  muat  either  mean 
■pontaneous  generation  or  an  nndefluable  nothing. 

If  the  term  "  ereation  "  ba  obnoiiona,  I  have  no 
objeotion  to  subatitaf  a  f  or  it  tbe  tana  "trauiforma- 
tlon,"  sureeited  by  "  F.  W.  H.,"  subject,  how- 
«v>r,  to  my  explanation  in  letter  21329,  page  301 
•Inoa  no  new  tfansfoimation  can  be  selt-iutiodaced 
OI  self-transformed ;  but  as  the  more  direct  and 
Ineidof  the  two  I"  prefer  the  terra  "  Creation." 

H.  B.  P. 


BAPBIY  BIOTOLBB. 
[34673.]— If  yoD  can  grant  me  the  apace,  Isbonid 
like  to  say  a  few  words  on  the  subject  of  safety 
bicycles,  which  I  see  has  been  lately  ventilatEd  in 
yonr  columns.  1  cannot  claim  a  long  or  varied  ex- 
perience, OS,  with  the  exception  of  the  "  bone. 
•baker  "  cf  my  yootb,  I  bad  not  ridden  a  bicych 
DDfiJ  .ADri),  1S81,  when  I  bought  a  Facile.  I  havt 
aAioe  ridden  aome  5, 000  utiles,  and  1  have  no  hesi- 
MliVM^o^fiif  (:ha»Mar<MdilerthBFaeila  iitai 


superior  to  the  ordinarybicyale  :  it  is  safe  and  com- 
fortable, easy  to  mount  and  dismount,  and  certainly 
~-\Tj  fast.  I  am  not  by  any  means  an  athlete,  being 
igaged  in  a  sedentary  bnaiuesa,  and  am  35  years 


given  up  Uie  orainaty  for  a  Facile,  and  they  all  say 
that  they  feel  much  lets  strain  and  fatigue  aftir 

worst  roads  iu  Lincnlnthira,  and  ci 
ing  tbe  London  stones  from  Highgata  Archway  it 
Feckham  Bye,  and  Buffered  much  more  from  wan 


fxtenslveiy  advertised ;  but  I  seldom  sea  them  abont, 

..-^-Cgate.  Isee  atlaas.  _ 

Safety.    I  have  only  been  poised  ouca  by  a  geared 


Safety,  and  then  by  a  man' who  is  now  one~bf  tbe 
best  Facile  riders  I  know.  From  what  I  hear  from 
riding  men,  I  should  be  veiy  sorry  to  exchange  my 
Facile  for  any  other  Safety  Tnacbine  now  on  tbe 
roads.  I  will  only  add  in  conclnBion  tbtt  the  Facile 
ita  learning;    no  one  can  bring  out  its  speed 


I  see  at  least  2(1  Faciles  tor  oca  other 


>ut  they  happened  not  to  be  in  the  TthicW  vW 
efttheline.  Tha  facts  of  tbe  oaae  show  at  a  ^m 
be  danger  of  the  leak-off  brake,  and  Ma  jarllamii 
«)orts  as  follows :  — 

^'  It  most  ba  remarked  tbat  whan  the  ecgnem 
mooapled  the  oontjnnona  brakes  were  Inllv  ^^ 
broughout  tbe  train,  but  the  whole  of  theaMiri 
lava  levied  off  in  less  than  two  minntes.  I  p^ 
lot,"  be  oontinues,  "  consider  a  continuous  hsb 
vhich  leaks  off  in  two  minntes  to  be  at  all  a  >!■■ 
'aetorr  one,  for  it  must  frequently  happen,  u  > 
his  case,  that  it  is  derfrable  to  hold  a  tram  I7  MH 
if  a  continuoue  taika  after  tha  engine  hM  Ifjl «. 
wipled,  and  in  the  csee  of  *■  breakaway,  cAwb 
m  incline  when  running,  or  owing  to  a  coluHtt 
ithor  aoddent  to  the  tmio,  I  can  ewOy  iaafit 
hat  lerlons  conssquenoM  night  follow  tkei^B 
>f  tbe  brakes  so  aoon  after  theii  appUcatML  » 
ilight  aoddent  ahonld,  in mv  opinion,  be %wami 
igainst  reliance  being  placed  upon  thisbnksnd> 
Ji  eventualities." 

A  reference  to  back  nnmbcre  of  th«  ZniM 
liECiUliIO  vrill  show  tbat  tha  dangerous  "(»»■ 
niunte  brake  "  has  by  iti  failures  and  iPtaAmtl 
[iven  the  Midland  Company  numeioni  UUBJM- 
ible  warnings ;  it  is  to  be  hoped  the  leak-off  mtm 
*ill  be  aboluhed  before  some  really  aeiiDa  ttl«t 
iccura,  as  it  certainly  will  sooner  or  later,  if  ttil» 
'eliable  appliance  is  continued  in  ""     *" 


bnt  I  am  sore  that  those  who  give  that  time  will 
nd  themselves  well  repaid. 
Cyclists'  Touring  Club.  V.  S. 

MIDLAND  BNdlNBB. 
[24GS0.1-I  BZOBET  to  say  that  there  is  an  error 
1  my  last  letter  (:Z4G3D],  which  I  suppose  wa* 
caused  by  my  general  heading,  "  Midland  Engines." 
I  used  it  in  an  open  aenae— not  limited,  as  would 
appear,  to  tbe  large  rylinder  express  enginea.  The 
■ —  "— lokdowns  mentioned  occurred  with  the 
ml nm ing  four- coupled  engines  used  on  the 
Metropolitan  extension  of  tbe  M.It, 

The  large  cylinder  type  are,  inmy  opinion,  by  far 

the  host  on  the  line,  but  I  do  not  oussider  that  their 

'ormanees  come  up  to  many  others.  The  Midland 

.  Iway  Company  are  gonorally  considered  to  own 

the  best  in  tbe  world  ;  at  least,  their  partisans  say 

>o.    However,  I  am  very  glad  to  see  by  tha  letters 

in  the  "  E.  M."  that  there  are  some  champions  of 

theL.  and  N.W.  compounds.    I  prefer  the  Sft. 

Q.N.  engines  tor  passenger  express  trsflic  to  any 

others  Iwliich  I  hava  tried,  tha  run  from  King's 

"  ~  M  to  Qrantbam  eapaoially,  which  is  undoubtedly 

bast  in  England,  being  invaiiably  taken  by 

B  enginea.  Shylook. 

L.  A.  N.  W.  OOKPOITirDS. 

[24681.]— In  letUr  24B80  I  stated  my  belief  that. 


'erage  consumption  by  the  two  compounds  of  some 
4Jlb.  par  mile  more  than  tbe  ail  Precedents.  This 
'  '  '  "  .rtlinR,  especially  as  economy  in  fuel  is 
the  very  raiion  d'itri  at  all  oompound  engines.  I 
think  the  best  oompound  in  point  of  fuel  is  "  Ei- 
'  lent,"  which  bums  al>aut  2Slb.  per  mile.  The 
big  compounds  bum  about  321b..  which  certainly 
seems  very  poor  as  compared  with  the  non-com- 
pound engine!  of  the  Q.  V.  and  Midland  burning 
!61b.  In  what  respect  does  "Adiabatic"  (24G421 
Kiniiderthecnmpounds  "  wonderful"  ?  In  tha  coal 
Dortsumption '(  will  "Adiabatic"  tell  us  in  what 
single  detail  the  compounds  are  better  than  tbe 
PrKSdents  F  I  totally  foil  to  see  their  adnntagea, 
though  their  defects  are  obvious  to  all  who  ara  not 
absolutely  blind.  Q.  D.  Beaton. 

AUR.  21.  

THB   BWADUNOOTB  AOOIDBNT  :  TSB 
TWO-UISUTB  BBAKB    AQAIH. 

[24082.]— MUOH   Uasihsib's  report  upou  an 
accident    which    occnrred    at    Siradlinoote     (near 
\  Midland   Qiilway  has  now  been 

published,  and  attention  is  once  more  directed  to 
the  dangerous  and  inefficient  character  of  the  Clay- 
ton so-called  automatic  TaCQum,  or  better  known 
aa  the  "  two-minutu  "  brake.  On  tha  13th  June  a 
Ficursion  train,  consisting  of  engine  and 
No.  1,440,  and  ei^iial  to  lt3  coaches,  arrived 


leeif  this  acridenfat  Swadlincote  isKOog^vh 
iit  ol  (ailDtes. 

Olement  B.  Stretton,  OX, 
Hon.  Mem.  A.S.B.8. 
40,  SuteCahnrg-stroBt,  Leicester. 

THB  BnTESAX  COLLISION. 

[24CB3.]— As  an  old,  practical  signalman  I  iksdl 
ike  to  say  a  word.     It  seems  it  we-  -  -~  *- 


ffban  tbi  Colo"e'J'J^d"tiinBiw"eriD'"t  right,  mdd 
t  not  have  been  bettrr  for  Lim  to  bav;;  aaid,  "W 
ockiug  is  wrong,  I  can't  let  you  open  the  Inia  11 

lU  i>  made  safe  "  f  Instead  of  -^--  '- ^ 

laid  things  an  wrong,  but  yc  _   .     , 

md    put    the    looking    right    atbir.      , 

rour  readan  explain  why  thoy  didn't  carry  oatQs 
rales,  and  why  was  there  no  man  at  points  si  I> 
mle  14911 !  Sisnalnn- 

BtFLB  fl&OOTZNa. 
I216S4,]— ALTaoiTOH  perbapa  not  quite  arnkf 
vlth  "  Invlota's  "  idea  of  the  advantages  to^l» 
rived  from  ^a  nsa  ol  Morris's  or  other  tnbsiai 
mbetituta  for  actual  loug-rango  practioa,  I  evtiUr 
[ail  to  sea  that  his  advice  is  aa  bad  aa  "Baathp,' 
n  his  letter  of  last  wesk,'  would  have  n*  bdiM. 
rhe  reasons  why  these  tube*  sire  not  d  ssA 
jtilttT  as  practice  for  long-rangs  firing  wsss  ^- 
nantly  set  forth  in  S«rgt.  Orey'a  letter  of  last  sai. 
Now  a*  to  the  advantaiges  ol  tbeae  tnbas— aWSi 
avidenl  tbat  tht^  do  poaaasa  aome  merit,  m  ftff 
iroutd  not  hava  been  admitted  into  tba  aray,  m 
liave  received  snoh  eommendatioii  from  thnss  ni 
"ought to Imow."  II  "Bacdiui"  ii  arifledi^ 
tie  cannot  deny  that  plenty  of  aimins  drill  is  aab^ 
nanse  asaistsnoe  to  the  eye,  eapecially  at  ■  Wi»Ht- 
Jon  ■■bnU"at  200  yards;  and  grantinK  that h 
igreaa  in  tUi,  he  eounot  but  asrea  tbat  a  nsifc,  ti 
Bie  of  a  BhiUiDS,  twenlr  yarda  diatant  is  (fwr 
rood  pcaetloe,  educating,  as  it  undonbtadly  dDa^ks 
brain  and  hand  to  work  in  Dtiison.    Now  it  a^ 


hraethat 


and  pnsaiog  the  tilg^,  and  obvionslyia 


and  axdtemant  to  what  otberwiae  would  bs  W 
vray  uonotonoai  work.  Wa  alt  like  to  sea  soaa- 
thiog  for  our  trontda.  Even  the  pea-tbootiD(  hf 
would  beiU-oonteat  to  blow  wind,  no  matter  hn 
mudi  hamightbeasniradtliatbiaaim  wasftniftl^ 
he  dallghta  to  see  the  pea  hit  aometliing,  even  tbMft 
it  be  the  Up  ol  the  uoee  of  on  BnoSendinft  ws"M 

One  wend  more.  If  taemlta  were  trained  Bin 
with  Morris's  tube!  wa  should  have  fewer  bolM 
whizzing  about  in  all  direotiona  tban  we  have  av*. 
Besides  being  less  expenaive.  It  would  most  H- 
tainly  ba  m"        '" 


1  brake.    The   1 


Stted  and  worked 

eugine  was  detach    .  . 

vacuum  brake  was  applied  but  leaked  cfl,  and 


tha  carriages  would  have  r 

Swadlincote  Junation  with  tbe  main  line,  and  coi 
into  serious  collision  ;  as  it  was  tbe  rear  part  ol  I 
train  was  thrown  off  tha  line  at  the  points,  a 

\  were  about  li^lj  fanro^wt  ui  On  raumai  t 


\  "  would  like  eood  pnctlw  with  fit 
XI  yaids — thia  ahould  init  "  Baoeha.'' 
converting  the  weapon  into  a  umH 
tha    bora — here  it  is:  — 

6et  a  mechanic  to  bote  a  piaoa  ol  deal  to  Uti 

jO  revolver  cartridge  eaiiiy,  and  let  this  itatl  h 

.    .-med  up  to  nicely  St  into  the  breach  as  tar  as  M 

I    shoulder  where  the  rifling  commenoea,  asd  to  kaw 

a  rim  tha  same  slaa  aa  that  in  a  ball  eartridga  sasi 

to  fit  tba  extractor,  and  this  ia  aB  that  i*  leqaM 

to  convert  tha  mUltsuT  Weapon  into  an  maJM 

spmting  rifle,  and  with   it   osa  nay  have  |M 

target  practice  with  little  noiae. 

^-'oettenUnBagimr-* 
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TBNXILATIOV  OF  00AI.-linTB8. 

piC85.]-I:(  leplytoOLjaoi,"  laUu216M,m 
Tcrar  p^per  of  31it  init.,  "heaTj"  nntilktiai],  ■■ 
UMpmeDtijitemlmllsd,  u«iatedtob«  tliacaiua 
et  DMN  fitqiMiit  and  •wont  axploiiQiu  tlunloi- 
»Mt-    33w  iMMn  ii  obTioiu. 

inkwiu  li  alMiut,  a  mba  i>  ratUIy  Tentilat«d  by 
•  flomntof  &ra-damp tnifslliiig lit  KTelomty  thit 
■»  fin  >  nfely-lamp  in  Icn  tlun  k  nuDulo  :  >■- 
JMMllr  nuj  thii  b«  «a  in  Ntuin  uiwkyi.  N'ow, 
&•  ipMd  fi  hsTO  tbs  gnktait  oBeuder,  UDce  do 
kmp  wQl  flie  in  ft  low-ipead  cnurant ;  b«nd«,  when 
|H  appMii,  it  hu  buume  ■  eommou  prutioa'toin- 
■HUB  th>  Tdodtf  of  Iht  onimut,  and  ao  iuccaMe 
ttwdaasBT. 

Cndnr  nch  drcunutancci,  what  ii  beat  to  be  done  f 
At  it  ii  at  preaent,  pare  air  in  tba  down-oaat  ihatt 
b  anekod  haU-iray  thrODgh  ths  mias,  and  in  it*  ad- 
nnce  ao  far  gnig  fouled,  and  on  iti  Mtorn  sett 
wane  tonlad.  Henoo  many  a  mina  haa  baan  Aied  in 
Am  TCtaro  airway  by  lamp*  or  ths  tamaOH. 

Hy  argtunant  is  that  one-half  the  d oantity  of 
foul  air  now  paanng  the  (ana  of  the  coal  would,  if 
datiTand  there  u  fteeh  air,  do  far  auperioi  aaiTiee. 

nM  ixdlien  would  breathe  a  bettra  atmoaphera, 
whlla  the  ipeed  of  Tcntilation  would  ba  too  alow  f oi 
danioT. 

It  ahonld  nerei  be  forgalt«o  that  a  cumut  inor- 
bS  Ofd;  7tt.  a  aecuud— i.e.,  about  good  walkiDg 
IpMd— u  Tsiy  riaky. 

In  BJ  (^nnioD,  tbe  apaed  to  the  up-oaet  ihaft  or 
jbtltM  of  air  deliTCied  near  the  taeo  of  the  ooal,  ai 
I  Imts  anggeatod,  would  not  exceed  4rt.  a  ieoond. 
Tbna  that  tmitful  cauH  at  fliploaiona,  "  apeed  of  a 
flt»dBnip  current,"  would  not  oecur. 

IXow,  a*  to  cost  of  anginsa,  compreuon,  pipn, 
fta.,no  doabt  it  would  not  bedoDo  fur  nothing  ;  but 
Bd.  per  ton  would  covar  intereat  on  tbe  capital 
■•qtilred.  Aj  about  500  mrn  loae  their  liTea 
Mnnallj  by  ezplneiona  in  aallieriei,  the  question 
■rfaai  aa  to  cheoking  that  luaa  at  the  price  of  6d.  - 
ka  to  the  V "  '^ 


I  oreatly  prefer  a  moderate  bat  anffideot  auppl; 
tt  tnah  au  at  a  law  Telocity— which  can  do  no 
kwm,  while  doingmuch  good— to  huge  Tolwnaa  of 


OOLLIBBT-  EXPLOBIOm. 

[24686.J— It  afFcrds  me  much  pleaiore  to  dlicQn 
m  qoaatioD  Intlie  Enuluic  Msoiunio,  pcoiided  the 
vlawi  I  baT*  aipreaaed  are  oorieotly  given  when 
Umj  an  nttRM  to  by  correapondenla. 

IB  year  paper  of  14th  intt.  ia  a  latter  {24606) 
■Ignea  a.  Worlanda,  saying  that  "  Ai  a  mioiDg 
CDsInter,  it  willnat  be  diiGcult  for  me  to  show  thai 
OmmmI  Bbakaapeai'i  suggaation*  are  practically  of 
Httla  Talus  tor  the  purp?a»a  intandnd." 

Kow  I  hare  not  tha  slightest  objection  to  thai 
dinlonMfar;  bat  whtn  he  makes  out  that  ladvo- 
oatathat  gas  ihoold  be  "kept  back  by  a  great 
uv,"  be  shows  clearly  that  he  does  not  uuder- 
me,  nor  the  question  of  ponitiTe  t'.  neaative 
.  _ — latioD.  I  have  never  made,  nor  am  at  alllikelj 
tOBtke,  any  lecommeudatioQ  10  impossible  to  oanj 
ontaa  thatof  Tentilatiug  at  a  greater  than  atmo- 
—^-Tic  pressure.  But  that  ia  vary  difforent  from 
notice  of  auckios  tbe  veutilatiug  curicnt  from 
down-oast  through  the  mdie  to  the  up-casi 
tta,  for  the  landency  then  is  to  leaaan  prveiure  ; 
dgt,  the  current  is  fouled  both  going  and  retuiu- 


md  of  such  apparent  purity."  This  waa  obtained 
'rom  cryoUte.  Since  that  period  I  have  beau 
>ccaaioually  eTparimeuting  on  a  BEUall  seale  in 
ilumhago  cruoibles  2in.  or  3iD.  in  diameter,  either 
II  a  Fletchei'a  gaa  fnrnaoe,  or  more  treqaenlly  in  a 
jommon  fire-grate.  It  waa  in  the  latter  that 
t  made  my  auocaaaful  experiment  in  obtaining 
kl  and  caldum  without  tha  aid  of  sodium 
Lbout  four  yeare  since.  The  problem  was  aolved. 
[  then  commenced  with  the  aalts  of  AI,  Mn, 
md  Ca  for  electro  -  plating,  and  snooeeded, 
the  patenta  tor  which  are  now  offered  tor  sale  (see 
the  Siipennv  Sale  Column).  Should  Idiipouiot 
them,  I  shall  ba  enabled  to  have  au  appropriate 
place,  which  I  have  not  at  preaaut,  to  Diake  my 
Dxperinieut*  on  a  largai  Male,  and  produce  ousoes 
md  ponnda  inst«ad  of  grafna ;  bat  I  find  margj 
liminiahsa  (age  7l>). 

I  had  alaiaBt  forgotten  to  name  my  last  axperi- 
DBUt.  It  waa  to  produca  crystals  of  alumina 
(corundum),  and  it  I  had  added  a  tew  grains  of 
(ha  oxide  □(  cobalt  to  the  alumina,  I  ahould  have 
had  two  or  three  crystala  ot  sapphire.  My  process 
ia  annerior  to  Ebalman'e  boracio  add  procesa,  which 
require*  mora  days'  heating  than  mine  hours.  Can 
f on  inform  me  of  the  jiropertias  ol  borou  ?  I  see  it 
ad*ertiied  at  2s.  per  gmin.  Soppoae  it  could  be 
obtaiaed  in  large  oryitala,  what  would  be  their 
vatua  ?  T.  W.  Oarhud. 

Wcdneafiald-road,  Wolverhampton. 

BXAUIlIATI0NOFmNBaAI.8BBFORB 
IHB  fiLOWFIPB. 

[24GS3.]-Ko.  16.  A  doable  carbnnate  ot  barium 
and  calcium,  generally  called  *^  barftocalcite  "  {>r 
"alatouiti^,"  from  Aliton  Moor,  in  Cumberland, 
tha  only  [oeality,  I  believe}.  Thia  mineral  is  uoique 
In  ita  way.  It  ii  Only  found  in  one  place  in  the 
world,  and  is,  I  thick,  the  only  mineral  m  the  world 
which  uiam>'a  a  Rrean  tint  by  mare  heating  per  u, 
aj  baryta  and  MuOi  foae  together  at  high  tem- 
perature, the  maaa  asanming  a  giean  colour, 
Flattoar  ma  perhan  right  in  gueasing  the  pceaence 
ot  a  little  luterodoa  manganeae  oxide  in  thia 
mineral.  On  the  other  hud,  neither  Johnston, 
DeloMa,  Hanar,  or  Childrsu,  who  analysed  it,  could 
find  a  traoa  of  Un;  and  I  observe  Col.  Boaa's 
syatem  doas  not  deteet  that  oside  either.  ProfeMor 
Braah,  in  Dana'a  *'  System  ot  Uineralogy,'' 
"with  the  fluiBB,  reaots  for  manganeae' 
this  ia  a  mistake,  as  tha  merest  tn 
MaOi  fused  with  soda,  alongside  the  powder 
of  this  mineral  fused  with  soda  B.B.  on  A' 
plata  aasiune*  a  brilllaot  greeaish-blua  like  tnr. 
qnoiae,  wheteaa  barytcoalcita  affords  a  dull,  alato. 
blue  bead,  to  m;  eyea,  quits  different.  I  inotoae 
tha  two  eoda  bsaida,  aiid  ehall  feel  obliged  it  you 
will  send  them  to  Col.  Ross  tor  his  inapeotion. 

No.  17.  Strontium  sulphate,  or  "  oeleetina." 
mai"t^i".  with  all  due  deference  to  Col.  R»b'e  nr 
iy  opinion  as  to  the  similarity  ot  the  blowpipe 


"seriously"  take  up  the  study  ot  this  subject,  and 
patiently  stdve  to  asaiinilute  the  reaulta  he  obtains 
with  the  known  aaaloguui  reaoticua  of  tba  same 
Bubatanoas  in  aqaeooa  solution,  would  probably 
■tand  at  tha  bead  of  his  profesalon. 

For  myself,  I  am  too  old  to  undergo  the  (to  nw) 
necessary  course  ot  study  in  aqneoua-aoluticdi 
anatyaia  ;  and,  beaidea,  the  Uavemmant  latwratorie* 
(which  I  coDiider  I  have  contributed  to  keep  up  by 
~~y  taxation  all  my  life),  wbtro  I  ahould  have  to 

idertaka  such  a  course,  are  eiceediDgly  expensive 
the  way  of  tecs,   Ac,  iustead  ot  bung,  as  they 
ought  to  be,  free  to  taxpaying  students,  who  would, 
' '  ,  pay  for  use  ot  apparatus  and  raagdnts. 

thanking  Hr.  Allen  for  the  courtesy  and 
and  ability  with  which  ha  ha*  conducted  thin  dis- 
eusiioii,  1  beg  to  ooncluda  it  by  stating  in  reply  to 
his  last  query  (page  519,  "  i:.M.")  that  you  cannot 
employ  a  platinum  crucible  in  anhydrous  analysis, 
"^  platiuum  itself  at  rifcf  heat  commuui- 

WQoe  to  boroutrioxide,  just  09  calcium, 
hydrate  does  ;  (2)  because  you  cannot  maintain  a 

""  '    ttly  high  temperature  in  the  meuatruum  and 
ttnta  Uuough  tbe  "  walla"  ot  a  crucible  ; 
and  (3)  bacauae  the  effects  ot  oxidation  and  leduc- 
thuj  properly  applied  to  tl 


No.  IS,  Fluor  spar  evidently;  but  sui 
afforda  more  than  ''a  tlight  ohoking  amell 
(due  to  disengsged  hydroUuoric  add),  considering 


ndLsricpi 
tMpnoti 


it  ia  that  air  might  be  delivered  undei 
JwailUC  near  thetaceDtIhacaal,whicb,oneipandiDa 
aait  would  when  free,  rctume  ordinary  atmoepheiic 
piaasQra.  and  become  the  veDtilalicg  current.  Mr. 
WMluaa  haa  perverted  that  reaaonuig  into  an  ides 
for  beading  back  gaa  at  a  pressure  ot  30  atmospheres. 
Tb»  idea  is  nonaeuse,  and  not  mine. 

Ht.  Worlanda'  remarki  as  to  the  value  ot  disci- 
pUne  are  right,  no  doubt ;  hut  explosion*  oontiniu 
ui  Spila  of  discipline,  and  will  continue  in  spite  of  ii, 
for  tba  mina-atorm  below  ground  corresponds  tc 
tbe  horTioana  above. 

Inat.  C.B.,  Aug.  13.  j.  D.  Shakeapeu. 

ALUMlNIUa. 

JM687.J-M«ny  thanks  for  Mr.  Allen's  kinc 
C.fler  (letter24600,  p.  510).  I  will  eipliuo  raypre- 
•ent  podtior     '*    -  — —  *" ■— ~  '  >- 

was  dalvd  Dec.  lath,  Vs'^iJiNo'! 

with  calcining  inimuiiia  alum  and  ubtaiord  'Icvl 


■  contains  48'7  per  cent,  of  fli 

No.  -lO.     Gypsum. 

Kd.  21.  CrystnUised  calcium  phnsphate,  oalled 
"apatite"  by  Werner,  from  li ;rii rt'ui  — 1  deoeive 
(probably  from  Spain). 

1  was  not  aware  pbosphoric  acid,  as  well  aa  si 

Ehuiic  niid  carhouio  acids,  afforded  effervescence  _ 
:>ron  trioiido  before  the  blowpipe.  Col  Bias  does 
not  mention  the  reaction  in  any  ot  his  works  on  the 
blowpipe.  fiUneraloglat. 

PTBOI.OQT. 

r24GS9.]-AB  Mr.  Allen  is  apparently  tired  ot 
thia  aubJBot,  and  must,  beaidea,  be  very  buay  pre- 
paiiug  f  or  hii  Aaaociation  viait  Co  Aberdeen,  I  ahall, 
with  his  acquieflcance,  drop  it  for  the  preseut; 
content  with  hi*  admission  that  the  ball  of  calcium 
pyrobinate  discovered  by  me  is  a  new  i 
chemical  compound  (as,  indeed,  none  but  li 
could  deny),  and  that  •■  no  one  doubts  the  tact  that 
the  ball  is  four  times  the  weight  ot  the  lime  use  ' 
to  make  it,  when  amall  quantities  are  employed." 

I  have  now  in  twelve  years  diicoTHred  abot.. 
thirty  other  similar  and  eqnallj  obvioua  chemical 
compounda,  which,  although  the  combiuiug  pro- 
portions have  not  yet  been  determined,  are  entirely 


leiative 


then  Bubatituted  cryulitp,  a  double  fluoride 
mlnminium  and  aodium  liuly  to  bo  found,  I  beli 
Id  Qreeulsnd.  It  wsa  au  improvement,  but  did  noi 
p^.  The  tollowingis  an  extract  from  tha  C/iimica. 
Jftte:  May  26tli.  18uO,  p,  201- the  Society  o( 
/kTta  Exhibition  of  luventi'jua :— "  la  ooDcluiion,  w( 
nay  briefly  name  the  api-cimena  ol  worked 
■lumiolum  exhibited  by  Mr.  F.  W.  Qerhard  th( 
metal  having  baan  prodacad  by  the  process  of  thi 


the  black  piruxidu  of  zinc,  ka.,  and  many  new 
oxidt'9  develuphd  by  the  use  ot  alumiaium  filate  as 
a  support.  Whether  the»e  are  of  auilicient  interest 
to  him  and  othur  leading  English  chemists  to  engage 
their  leisure  attention,  it  ia  for  them  to  determiae. 
They  will  not  deny  that  a  knowledge  of  them  and 
their  reactions  upon  each  other  anbydroualy  would 
extend  and  probably  complete  their  knowledga  ot 
chemiatry  aa  a  whale.  Further  than  that,  it  aesma 
to  me,  and  even  to  aome  very  smiosnt  wofesacr* 
with  whom  I  have  conversed  on  the  subject,  that 
the  Eugliah  chemist  who  g[st  could  and  would 


for  ( 


In   B 


,  yon  must  h 


direct  applicalion  ot  the  different  parta  of  the  pyro- 
ineto  theaasay.  W.  A.  Boas. 

F.S.-I  hope  Mr.  Allen  does  not  really  think  I 

would  "  attempt  to  ridicule  the  ]TBt  meChoda."  My 
ibject  waa  to  ahow  that  the  blowpipe  properly 
laed  is  a*  dose  a  detective  ol  traces  ot  oxides,  Ac, 
ksevButhe  specliosoopn,  especially  wheu  used  in 
COD  j  UDctioQ  with  the  niicroscupe. 

A    NIOOTISB    STNTAOUA. 

[246M.] — TuosK  of  your  readers  who  havedone 
le  the  honour  ot  using  and  approving  ot  my  cou- 
_ensing  tobaoco-pipe  ara  awHra  that  ibi  gnatcft 
detect  was  the  horrible  smtU  ot  the  nicotinie  essan' 
tial  oils  evolved  by  it  *hea  the  protruded  end  of 
the  sponge  in  the  nnicrawed  mouthpiaca  ot  tbe 

pattern  waa  defecated  in  squeeaiug  out  the 

,  Be "  daring  a  amoks  by  the  pressuro  of  the 
breath,  blowing  the  sponge  againat  some  opposing 


blew  ont  the  collected  ompyrenmcc ;  but  in  a  room 
the  difGoalty  of  doing  this  luuffeuBively  coustitutad 
seriona  drawback  to  the  enjoyment  ot  my 


"K 


think  I  have  now  oomplutely  o' 
feet  by  a  piece  ol  amokuig-roam  tumituie,  to 
which  I  lutvs  given  the  name  of  a  Xicotina 
Digeatcr  or  Syntagma,  bMiiu»  it  instantly  abiorba 
thBOffeDSive[Hroductsofsii)ukiug  without  communi- 
catiDgonysmelltotheroDm.  This  is  effected  by  pran- 
ing  the  protruded  spooge-eud  of  the  mouthpisoe, 
strongly  blown  through,  againtt  the  aide  of  an 
ordinary  yellow  wall-buni(id  house-brick  cut  in 
half;  tluspraaauie  leaveBasmal1.dry,brown  strain  on 
tbe  surface,  but  no  Bmell,  even  ou  any  other  aide  of 
the  briok  itself.  The  halt-briek  is  inclosed  in  an 
ornamental  bromci  filagree  btaud,  having  four 
opeu  sidea,  and  ^aoed  on  the  table  on  the  lelthand 
ot  the  smaker.  The  stand  has  a  door  tor  ai 
and  extraction  ot  the  brick,  a 
■  ■  ■  ■  1  whUe  he  prcsSBi 
. ,  .       ansorewed   tiowl  _  _  _ 

Elaoed,  ;»v  (cm.,  on  the  table.  Aflai  long  ose  tba 
rick  is  purified  simply  by  being  put  into  tha 
kitchen  or  other  fire  for  a  abort  time. 

The  principle  is  this.  The  alumina  ot  thebriafc 
becomes  semi-oaiutic  by  burning,  and  then  poe- 
seese*  intensely  absorbent  qualities  for  fiuidt, 
evolting  with  water  or  saliva  a  wall-known 
strong,  but  not  UDpleasanI,  odour,  which  ovBrcomea 
that  of  tha  small  portion  ol  the  nicotine  uuabwtrbed 
by  the  brick. 

N.B.— This  implement  could,  of  courae.  be  easily 
fixed  on  the  inner  aides  at  amokiug- carriages  ot  rail- 
ways; when  there  would  beuoiuiirepaolsot  thedll- 
giutingdiBcolouredsaiiva  usually  found  on  the  floor, 
as  no  one  expectorates  in  using  my  pipe.  A  few 
drops  of  scent  may  now  and  then  be  put  with  tba 
toreBuger  over  the  apote. 


A  fnend  suggest*  that  slipa  of  firebrick  might  ba 
id  into  the  lids  of  the  ordinary  metal  Insaeoi 
light  "  boxes.  Yf.  .a..  Bosa. 


id  promised  by  me  on 

^. ,  .  __. _  .  [.iBU  Mboiumo,  I  send 

sketch  and  brief  description  ol  a  |{Ood  urraiigemeot 
for  an  American  organ  podal  bii«  attachment.  In 
sketch,  A  shows  the  wiodchimhur,  in  which  are 
sitiuted  the  pallets  in  councclion  with  the  pedal 
bass  reeds.  The  pallet  epnugs  are  fixed  timilai  to 
those  found  in  small  pipe  organs.  Tba  pallet*  am 
actuated  by  pnll-down  wires  couneotad  to  inner  ends 
of  pedals.  The  reeds  and  tube*  are  mDnute|d  on  k 
•oundicg  board,  distinct  from  that  of  the  ia*tni- 
maut  to  which  the  utaugcment  is  appliod.  In  laot. 
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)f  whlsL  I  un  Bwmie,  wUoh  doM  lot  taria 
slaobidty ;  bnt  bao*iua  almort,  it  vet  ii.tt 
Mdin  conoalTftbla  bj  ni  u«MDdnal<a  bin* 
Mi.  Thu  nniTsmJ  ind  orantnt  pnlidB  tl 


tlMbidt;  bM  been  heratof on  nfftnd  la  p  a 

.    (eatan  o*  &  Mt 

pToblam  to  the  idmilagB  of  muklad.   Kov,  j 


viUumt  ma  J  appuantlT,  to  i 
iMTiMBiog  to  ton  Bill  (l 


bodiee  are  chirgsd  witli  deotridt;  ottheNMWi . 
—Til.,  +OI  -.■pon.tin or at^n,  OatOqil 
repal  one  anothn  wiOi  a  fetee  pcoporlkmibk  U 
matoal  sieM.  Thu,  thb  louiu  takni  |lwh 
vum  Kir,  I  un,  I  think,  fokpoaiaoD  l»|ni«M 
Mid  biidi  oan  be  and  laMly  H*  UghlT  dmliA 
BlMtrioUr,  and  Uurt  elw  &  a  1^  of  kU  tail 
I  ooniidar  thli  Hwcsy  toba  eoMbtMit  wiUiMAi 
»e  baai  In  mind  that  rattaUa  apvanloiwlllw 
that  even  ttw  wnkinB  of  Oa  bnfii  uH  aidM« 
Didlnan  pnmpi  in  OiJi  teapeet,  and  eolkdi  tb* 
psmd&ig  aleetridty ;  bnt  apparently.  mdtJm 
my  pnMnl  light,  ntdr  to  ba filled,  wltwrn^iiB 
llw  gnnind  again.  How  tbeee  tact*  hn«  Hta 
Moamd  the  Dotioeot  aleotneiiiii  BaUng  tUikHt 
at Mienoe their Mddnooa itodr,  I  aa  tf  akali 
andantaad,  bat  tnut  Oat  I  will  baha|da 
■hoiUT,  wben  I  have  Moved  mj  rigUtb*  ^li*: 
to  p^iUdi  a  new  tteatiie  npon  Qdi  DMrt  bM| 
tapl<^  aseonpanled  with  deeadpliinH  el  aAq 
nimi  experlnuDti  and  laanlta,  ai  «fll  labl 


test-book  upon  thli  nib j act  tari , 

"  -  newlj-nriaBd  Bibla  appean  to  b*.  flk 
1  thKnr  a«  to  Utd  eoanog  ii  tha  oa*  HI 


1    I|MM 

«  theoiT  No.  2  u  a  ban  in  caaa  of  a  friMl 
dehat  npon  No.  1.  Mort  ol  "Om^'  1 
eonolnde,  then,  hare,  at  aome  time  kM 
caieer,  waikcd  np  a  piece  ol  fietli  tnel  lA 
a  b^  about  the  liis  of  an  ordwaiy  pN,  riUt 
pin  thioDgli  the  nine,  and  placing  tCajb  kl 
inltable  puM  ol  pipe  (topping ;  then  OiuauiM 
the  wheel-tMth  from,    «»  bea<('">t  <*  tte  I>ipe,lKl'  ****  '^  **5, ^ 


tobaraiiBdfcomtlie»oondboard,Jnorferto(aoiU-  nonnt.    Two  or  three  ipringi  may  hare  to  be  tried  and  plMiaff  ora  the  MiBee  ol  eaid  niJJ  WMf, 

tato  the  openition  ol  aoecM  to  the  baok  row»  ol  bolore  one  ii  get  to  toit    With  a  Utile  praotloe  it  »  watoh-glan  with  the  wonro  nd>  dowwa* 

nadaof  inrtmment.    If  preferred,  the  pedal  bau  u  ea*y  to  oonnt  erraT  iMiond  or  doable  Tibratlon  Mo  amgnnt  or  pwmirept  Mowing  ■MBrawaM 

taad*  aod  tnbet   may  be   mounted  on  the  main  u  near  that  when  pumed  in  the  watch,  in  many  bl*"  ""  "^  "^  wah*-gU«.    A  toffi  ^ 

aonndboaid  of  inrtnunent,  but  in   thlt  oaae  the  sane,  it  ii  only  a  lew  minntee  wrong  iu21honn.  not,  inmymoritaoe.aflatplana.    itud— *• 


]  require  to  be  arranged  iome-       "  Eaoapement'e' 


lnrd>i«tei 
ItildMU* 
ianTax,a<M 


what  diSenat  to  the  method  whioh  I  hue daeoribe.  an  old  ipring  aa  gnide,  bnt  ii  qnite  inappUeablc  °",™  "?, «»noaTO--wiii^  fmwuttm  ii 

It  may  be  naoenary  to  remark  that  thii  pedal  baM  when  the  ipiing  ^  wantiug  altogether.     If  twc  f  ally  itudied,  Md  ofto  Uia  lollowinBWq 

attachment  ii  mOit  mitable  for  thoae  who  oontem-  balancee  ol  Uib  lune  weight,  bnt  one  maoh  largn  In  the  oaae  of  fte  bread  pea,  initaul 

plate hnUding  an  Amarkan anan  with  a  lepanta  in  diaaieter,  be  tried  with  the  lame  tprlng,  Sk  weblcw,  thenieaniraol  the  w™^«?J™33 

pedal  ban  action.    It  oan  alao  be  appUad  to  ready-  lane  one  wiU  Tibnte  muah  ilower  owing  to  it<  "'^.f^J^J**'  *T^  ^^  ^taotiy  Mg 

made  American  organi,  proriding  there  ii  mffletent  radlu  of  gvration  being  greater,  althaogb  whei  wereitnolthat  any  oolnmn  ol  Wi»y«mi^ 

loom  at  the  back  portion  of  the  ionndboatd.    A*  in  weighted  the  »pring  will  bo  defleoled  the  aame  wit!  S°^f' "*"" '?S^»°^"j'£S^SS13 

pedal  praetieeth^  are  noTer  mora  than  two  reedi  b.S5baIano-.  *^J"^' T"""^^,'*-.?  t^^?!^*"'^!; 

Mmdingat  the  Mme  tima,  the  amonnt  ol  air  re-  Thie  method  of  fitting  ipringe  i*  only  nittable  loi  motion,  along  with  it.    Tike  the  otdmaryt#>» 

S-TedbnotTeryoaneiderable;  bntthepteNnnot  oomroon  watohea,  ai  when  iKjohroniim  hae  to  b.  f*  '  *»~  "S  PT*' *°    fi.  .     SHI  ^!IL  j3 

oeitafaily  demaadi  nme  ooniideiation,  ae  the  Eakui  into  aaomnt  the  operation  ii  Tendered  mncl  i°  "°P^  *^}  "^'^  'V"  "■".  ^''"".^''"^Z 

pedalbaMmediwiUnot  ■peafcw«nDndeia%ht  mora difBonlt.  ooraplej,   keepa   eud   pea    in    poaiticn.    *» 

pnmie.    In  reference  to atoloh,  B  ehowi  piBet  32ndAugnet                                           O.  W.  bmc   of    the    watoh-glam.    we    hare  ^  *»■■■ 

nring,  0  the  pallet,    D  th*  reed,    E  the  itnba,  <>'    "i*   »*   "Miely    maU   diMrtw   ajog 

F  the  nnndbox  OTBT  tnbe*  and  teedi,  limilar  to  x,ATHB    WOBK    AND    OFTIOAL  ppon  the  centre    ol    tbe    ewTaa    *«"£  ^ 

that  ninally  placed  orer  the  horizontal  i^b-baMar-  IXBTsilXXmH^  *^'*  ^,  "^    ew«    iid.    at    ■"   •«g^" 

nngemant^iTthemateoMtMUedbTtheitoprod  „,„, ,    x             7^  .           !!^    ,«       .  <■  .  ru^  boely  domi   tte  onrre    •ndpn**l 

hT^E  ihowi  the  pnll-down  wire  oonneoted  a{^  [a4693.)-I  wu  glad  to  ne  the  letter  ol"Ai  partial  Taonnmnnder  the  whole  area  of  wi^ 
imet  end  to  pallet,  and  at  the  lower  end  to  Inward 
end  of  pedal.    S  ia  the  windohambar  ol  American 

argaa  to  wUcb  the  arrangement  ii  applied,  and  T  ._     .      i    ■       -  ■  ■■    -.     ..      .      .-       _..  rr'«— '■"    ..li-   i" ^-  .     ...     m..^^. 

ikSinfllBwindwaytobellowi.    L  ib<^V^i  ol  the  wnntiT  who  haTO  no  opportnni^  ol  eodog  owtau  bjrd'e  wmgf,il  Uwia  beiwr  wfaid  ,«*'?'°IJ"W 

itandaidL  and  H  one  ol  the  oondootinR  tnbee.  On  ^^*  "*  ^"^  ^'"^  '"'^  praotioal  help  mi  leU'  the  euTed  nofaoe,  and  iti  bariantal  MtWI 

l<Mroftheae(twaateaahendJ-Tii.,ti^tube*and  pindin^and  maUuB  the  iwoeeniyW.  tor  iuol  gently  oonnrted  int»  a  eprred  dowawerisMJ 

two  itauiterdi,  the  whole  of  the  pedal  bail  action  "("k-    The  papen  ihonld  be  illaitiated  by  goo(  whioh  oaniae  a  nuh  of  air  off  tka  l^viH  ^M 

m-t.     T  tk;_b  tki.  _..  1^  eonMdmd  one  of  the  ■'oikiug  diagrams.                                        H.  A.  of  laid  wing*,  inobedieneototbaiawilBBM^* 

tinl^onBofth.mort  ol^.    Cwii^r-"-  ••■-"-•'- •"• •— " 


itly,  the  blid'i  body  (oImM 


■miBwuat  mperior  to  that  which  I  haTa  dcKribed,       „„, .  „,,..,■„,„  »_  -■  k..v_™^.  .„j  j-„___i, 

fsrSi.Kfiss.^'S^ssS  rr-A-i^g-Tj-^-'J-tfis  .„oK^™«.io^=™™« 

trmmat  In  nur  ol  th.  i.b.U.  uiui.mub.       ^  ^  tredJ  Ald«a  ol  lb.  iritio  ol  "  Om."    1    Hon,  wl!l«b  bu  d..jM  «,  mAb  TfOlfMi 
w.  Jrrror.       rtwt  wftll  tbo  jmipodtioD,  wbiob  I  mm  prepuwl  ti    bul  not  qnita  «oill,cebai&d  fiom  Ui  UtaiB* 

AMI    bJ^       Trr«_n..r.  T?v.  L..     £jBMrtblniDMMiiglj;Inmotion,^tboinbitinmj       Tba bmapnait  U  MitelT.b^*^.*r£S 

3j' 


ENGLIBH  HXOHAina  AND  WOSLD  01  BOIENOS:  N«.  1,066. 


I  wntn  of  Um  wbita  kaji  In  codai 
tinM)aot'ODthaUMtkkgja;  bntln 
tba  bbd  knt  tnUi,  11  ij  n«oaHU7 
to  hkTB  » itaoka  <u  ]In.,  while  ths 
Ion  of  tb*  white  keyi  >t  tbu  point 
I  oolj  lin.  Sbioa  the  TibnUng  bei 
pluDlai  aijiully,  tt  moit  Iwppeii 
'UtoMTtfti*  (traok  down  (o  tbeii 
Uadk  keyi  are  only  ibiu^  down 
whidi  peontiant  J  one  would  expect 
•mioe*  In  the  londatM  of  Iha  notaa 
inevnlaiitlea  is  the  mnilo.  The 
ii  thii;  When  a  note  bu  to  be 
1,  ii  tht  plnn^  pn*h«d  nndei  the 
■  ttuh  rijulitioit^  01  ii  it  left  andu 
inmbei  of  lepetitioiu  Ii  ooippleto  f 
.■»  it  wanldHipuanUr  be  nsoMuxy 
iZBct  time  between  tba  puHse  <a 
■,  tmd  the  mofement  oT  the  iai ; 
a  oue  the  lepatitiont  might  be  mora 

nuprieed 


be  moet  eoonomioel,  both  u  legudi  power  or 
peed  !  Woold  the  ontilde  of  the  boat  not  be  bert 
lOTerad  with  cauTU  f  Could  tha  moat  power  be 
[Ot  from  the  bandi  or  the  feet  f  1  hope  this  anb- 
eet  wIU  not  be  allowed  to  drop  imtii  •ometlilng 
leflnlte  and  uetnl  ii  brought  ont.  — AanA. 

[eeesSO-PlanfaK  SaoUna.— Pieei  ot  biui- 
leee  mnit  be  mj  ezonie  for  not  thanking  "  J.  H." 


Und  Mpt;  to  mj  qnerj  before,  and  for       [57122. 

«• Itoame  to  mj  lot  *"  "t  tin     '  W.  A. 

1  eaitinn.     Id  tl 

irsakaua   feared   of   the  T'»  breaking 


iketoh.    Muij  jrean 


gg.  The  elrenit  Ii  eompleta  through  B,  H',  D*,  L, 
:,  SbuktoB.  If  the  iwltch  S  be  plaoed  BO  ai  to 
lake  oontaet  with  U,  while  S'  1*  plaoed  againrt  X', 
ban  T  oan  banimlt,  whUat  T' oan  reeeiTa,  ainoethe 
Ireuit  ii  now  oomplate  from  B  to  B  ;  from  thenoe 
brow  U  to  D,  L, TT',  8',  B,  baofc  to  B.  No  ooOm 
ould  ba  naed  on  thla  alDigla  battery  and  liogle  lliw 
ironlt.— S.  Bottobb. 

-  Problem.  —  In    the    eolntion    by 
4,  iiili 


iToided  by  maUog  the  thickened  pistionoontaitiiiig 
ihe  hollow  T  a  httle  deeper,  thni  alordlug  more 
mpport,  the  raokframebeugmadeaoaatomatdi, 
md  though  only  about  Sin.  Icuiger,  I  nerer  Tamem- 
Imi  Ita  litiiDg  under  out.  I  advocate  thi*  form  of  V 
beoaoae,   la  the   oav   I    maotton,  It  being  well 

Slaned,  the  tnrfaoei  had  on^r  to  ba  anoothed,  and 
iqnired  no  further  fitting.    Ferbap*  one  naaon  of 
ita  atsadinaaa  waa  owing  to  the  T'a  being  barely 
^^.^.^  »!..»  n..t«-j~  .^~.  ;.    1*11  ••  wida  aa  yoora.ano  modi  more  acute.    lie- 

mSa  tte  inStkof  uS^l™  «S:    "}  "?  ""?"  *°^°'J^  "^"^^  ^  ^  ^""' 
niniiB  uiB  unniB  ui  un  luiig  Duu      ,^  „e,gbt  of  a  Carriage  of  th*  ownB  area  »a  jooB 

to  be  esempt  from  lil^g  under  out  with  T'a  aa  I 

I    propoae.    From  aome  ornde  ezpcrioMnt*  I  am  led 

\    to  iMlieTa  that  it  i*  quite  poeiibls  te  modify  thii 


,  __  erento  underatand  how  "W.  A.  8."  ob- 

aina  hia  reauHi,  aa  I  naTsr  learned  the  modem 
ntam  of  patting  all  the  terma  on  the  left  band 
ide,  and  makiog  them  —  0^  which,  I  aupgoae. 


r^'p? " 


attBi«  to  tl 


lulred. 


WW  up  Ihe  leret  point*  into  &e  per* 
e  1  laat  wrote  I  nave  aeen  aaTeral 
t  Itieee  Inttromenti,  but  the  only  one 
laof  apecUl  intereat  wai  an  anange- 


iupply. 

an  pipe 

OUthelattatat 


:po  organ*  wa*  adapted  tothMalitUe 
ana.  By  thi*  method  the  perfora- 
te be  made  nniah  amaUar,  and  mora 
C(agl*«a  widlbof  paper  band.  I 
a.  indth  of  band  eonbolled  30  or 
any  MrrMpDndaot  can  giTO  ma  the 
I*  wedfioation,  I  thoald  Uke  to  get 
|b  the  principle  ii  old  the  arrange- 
!a  (k)  f  ar  aa  I  oonld  aee  them}  wM 
tiaa  partMuIarly  neat  and  aom' 

,  O.  Fryer  ii  about  to  fulfil  hi*  pio- 
dnwingof  a  oonii'~'~   '     ' ' 


rerae,  by  tlmiog  them  to  eaob  otlwr  ao  that  tha 
laoending  teeth  only  ahall  engage  with  Uieraok  in 
the  Biat  eaae  and  t^  dcicending  in  the  other.— 
J.  0.  a. 

[6T028.]-RUmplnK  in  Belief.— There  arc 
any  quantity  of  raoeipt*  (or  laoquar  in  back  nomhsi 
ol  the  "B.  M."  but  the  baaa  of  nearly  a" 
■hellao  diaaolTed  in  methjlated  ipirit.  Wri 
bom  memory,  I  ahoold  «ay  that  about  an  r — 


ahellaoteoi 


I  pint 


fritiiu 
f  the  ipirit  wonid  be  amplj 


•a  appoiito  eaeh  other  in  the  aami 
note  and  ita  "twelfth,"  a  certain 
ity  ii  obtainable  by  aUowing  one  or 
h  lininltaneonily  to  aound  by  init- 
ree  eonmanding  the  avpamagei.  1 
on  "  twelfth  "  aa  if  it  waa  an  organ, 
11  readily  underatand. 

A.  S.  L. 

CT  HADB  BAUT-aAUGB. 


liiing  abOTe  tha  funnel  will  col- 
ought  to  pau  over  It,  and  will  mafa 
•everal  inchei  per  annum  too  much 
Mt  catcbea  any  lain  in  the  gansa  ■ 


jIES  to  aUERIES. 


a  radial  ot  6tt. 


(UCD-Thicknenof  ■ 
diam.,  to  oollapae  with  i 
121b.  wni  be  lin.    Eadi 


will  aettle  to  tlia  bottom  ot  the  bottle.  The  olea: 
aalntioD  mnit  now  be  poured  into  another  bottli 
for  oae.  Bottle*  ahonld  be  clean  and  dry  befoii 
uie.  Hie  artidea  to  b«  lacquered  can  be  plaoed  oi 
an  IfOD  atOTe  or  on  a  *haat  of  iron  over  ai 
ordinary  fire  till  they  aie  about  a*  hot  a*  oau  bi 
held,  and  a  thin  coating  of  lacquer  bnuhed  on  wItt 
a  camel  hair  or  other  aolt  bnuh.  If  they  ue  too  ho 
Ihe  bcquac  will  bUater  and  ipaU  the  appearance  m 
the  right  heat;  the  lacquer  will  dry  amootUy  thi 
moment  it  i*  put  00.  The  lame  part  ihould  not  bi 
bnuhed  twioa  over.  I  have  bean  told  that  thi 
lacquer  oan  be  applied  to  the  braaa  when  cold,  anc 
then  afterward*  heated  tQl  the  lacquer  geU  trana< 
parent;  but  I  have  not  tried  thi*  niMhod.  Aamallei 
and  lighter  jseaa  will  do  for  itationery,  and  oan  bi 
bought  aeoond-band  alao  tor  a  very  few  ihiUInga 
It  Ii  far  better  and  oheapar  In  the  and  topat  ever] 
tool  to  Ite  proper  uie ;  anything  In  the  ihapa  of  i 
makeihilt  alwaya  oanae*  a  loee  ot  time.  Tour  owi 
judgment  wUI  reqoire  to  ba  nied  in  theae  mattara 
and  it  will  not  take  vou  long  to  experimtnt  on  i 
piece  ot  paper  with  the  dyea  and  prea*  yon  nia  foi 
the  bra**,  and  if  they  will  not  do  you  oan  than  ga 
aomelhing  elaa  that  wIlL— Os. 

167930.1  —  aalvanUInff  Olont  Valla.  ~  Thi 
nailimun  be  wall  acoured  by  putting  them  In  i 
tumbler  and  reTolncg  it,  ao  that  the  rathe 
weak  aolutiou  ot  aolphotlo  add  in  water  gete  - 


[67166.]- Model  WalL-Thanka  to  Mr.  Bonda- 
nore;  bnthehaa,  I  think,  tailed  to  nndentand  my 
luery.  Oat  from  the  aide,  and  doae  to  the  bottom 
}f  a  leaden  datem  on  end,  a  aiphon  ii  adldered; 
lie  ditam  ii  eupplied  by  a  ten  from  another  re- 

larroir.    By  ouary  waa:  "The  *- —  "^ '" 

[npe  to  the  biden  oiatem  being  k 

[arming  dphon,  how  la  It  abutt 

the  bend,  drive  ont  all  air,  and  cauae   alphon'a 

uticu  to  commence  ?"—H.  A. 

[67182.1— areat  Northera  LacomotlT**.— 
Buuxa. — A  fortnight  ainoe  1  wrote  that  the  trail- 

ig  wheel*  were  31t.  6in.    It  ihoald  have  br—  "^ 


[67183.]- Planlnv  Xachina.— To  F.  Sntxw- 
3FS*s.  Dnaden.— The  anawer  given  to  tbia  query 
by  "  J,  H  ,"  on  p.  627,  i*  oorrect  aeoording  to  the 
way  in  which  he  underatand*  the  query  itaalt.  I 
intecpcet  it  differently,  and  thoald  aay  that  the  wh 
to  make  your  '*clanipa"  and  angle-platee  hold 
their  work  ia  to  "  cramp,'*  not  '*  d^np,*'  them  to- 
gether by  meana  of  horuontal  bolte.  In  thii  war  a 
oonple  of  angle-plataa  make  a  vary  exoelleut  parallel, 
or  even  angular  vice.  A  "claiap"  ii  a  atmotore 
at  UDbunt  brick*  arranged  for  burning,  and  a  very 
nntavoiuy  itructnre  too.  A  "  cramp  "  ia  a 
maohaniul  arrangement  for  bringing  thing*  into  * 
sloae  contact,  cither  by  Boewi  aa  nraallydoDBib 


banding  down  the  end*  of  a  amall  bar  of  u 
team  ^at  are  called  by  aome  "  coAing*," 
myojdnioD,  mote coneotly,  "oalklnga"— l.e 


le  cireuJar 


form.  -  QiaiTOK. 
arnerlatnff    (n.Q)- The    water- 
I   I*  prepared    by    dlisalring  loz 

other  elutia  gam,  and  Idi.  paraffii 

1  gallon  ot  any  hvorooaxbon  aolvent, 
iline.  Bjdiocbloric  acid  gas  oi 
paaaed  throngh  thia  iolntion  for  aomi 
eu  filtered  or  decanted,  the  dem 
1  a  retort,  and  diatilled  at  a  tern- 
-166°Fa]ir.  When  the  vapour  dli- 
no  longer  add  to  litmus  paper,  thi 
opped,  and  nine-tenth*  ol  the  liquli: 

drawa  off,  Thii  partion  ii  olaimei 
'  free  from  adda  or  alkslfei.  Fal 
bs  found  in  the  patent  Ro.  6,4SS 
orioe  3d,— Alto  Pitit. 
«tlag.— Many  thauki  to  "  In. 
era  tor  their  replies  on  thii  aabjeot 
lot  tall  to  be  of  general  intereat  tt 
readers.  I  earsMtly  join  with  T. 
Dg  "Inviote"  will  favour  na  witli 

■keteh  ot  tba  method  he  conslden 
J.  Adsma  will  give  Ui  fall  detail*  cl 
ki  of  going  eight  miles  an  hour  witli 
c  ot  rowing.  I  think  T.  Haodel'i 
ight  be  considerably  improved  upan, 
■  of  propalling  arrangement,  kindlj 

of  boat,  and  particulara  and  dimen- 
or  aeraw.    1*  the  paddie  ot  screw 


.,  ihakingwalibatwoenaaohoperation 

A  taw  trial*  will  soon  show  yon  how  to  do  it.- 

E.  a.  M. 

[67036.1— Bicycle  Painting.- Use  the  cauitl 


[67066.]- Oork- cutting  Kiuililoe  —  wgil  no 
tbe  fUcstratiHl  deiotiptiononp.  ISl,  No.  970,  do  to 
thii  querist  f—NcB.  DoB. 

[67116]— Bell   Telephone  Olroolt.- To  Mb 


bebigioiMadbvteeffi  ot'jaWi  ol  vioe.dmok,  cc 
other  '*  cramping "  nrrangament.  Thus  far  X 
wrote  tor  inaaitlan  in  laat  week'a  iime,  but  toigot 
to  forward  it.  Curioualv  enough,  tha  Job  I  now 
have  in  hand  requiied  holding  in  the  manner  above 
deecribed,  aa  it  was  too  high  to  plane  safely  in  Oe 
ordinary  vice.  I  happened  to  have  by  me,  ready 
plaoed  op,  two  castioga  of  angle-plate*,  6in.  long, 
the  branohes  of  the TWDg  !|  aud  1|  respectively, 
and  I  thick.    One  bolt  to  each  held  them  down 

Krfeotly,  and  a  pair  of  iron  rodi  icrevred  on 
th  eude  for  the  nute  Iield  them  together  eSecta- 
ally.  This  waa  without  the  use  ot  any  est  acnwa. 
Of  ooune,  in  thia  oaaa,  tha  work  being  only 
about  <In.  vride,  there  waa  room  to  put  the 
tie  bolte  cMiiib  the  work,  and  aa  it  wM 
of  the  form  ot  a  capital  fl  Cnp^^e  down).  It  would 
have  allowed  of  one  through  the  middle,  and  that 
would  have  iuiBoed,  and  in  many  caaea  Uie  wort 
may  be  raiaed  and  have  tbe  ties  under  it ;  but  otlCB 
it  ii  neceaeary  to  eeleot  your  angle-iOatee  rf  acma 
gnater  lenetin  than  the  work  Itsefl ,  and  put  the  tlee 


a.  had 


miitake,   and   aUowed  for  it; 
ycik  have  now   given  i       """  ' 


i   can   advise  yon 


^' 


talepbcnca  (shown  detached  from  the  mievotihone 
for  claarneee'  «ake),  U  and  M  tha  mimophonet 
8  B'are  awitchea,on  turning  which  the  microphone 
oan  be  thrown  in  or  out  ot  drcuit,  as  also  cau  tbi 
telephones.  B  is  tha  batlsry,  L  the  go,  and  R  th 
T*  ia  ahown  as  tendijig,  X  aa  receiv 


_  Wind   the 

iiuBla  lajar  of  'No.  18  doable 

J  wire',  and  tor  the  field-msgnete  uaa  abont 
301b.  of  No.  IB  d.o-o.  wiro.  At  a  ipeed  of  2,000 
per  minute,  you  will  get  from  50  to  66  yolta, 
wiU  a  cnnant  of  12  ampiras,  indudmg  Oat 
tequirad  to  eidto  the  F.M,'* ;  ao  you  may  leAcn 
on  getting  10—20  c.p.  lamps  Itom  ,your  macUne. 
Be  cure  you  have  a  very  powerful  field,  and  nae  the 
best  iron  yon  can  get  in  the  amatnn  tinga  laA 
F.M.'i— W.  H.  EiTM,  Coventry. 

[67189.]-Inoonie-T»x.— I  have  evidently  made 
a  miitaka  here ;  but  although  my  general  oondn- 
■lona  were  not  correct,  the  advice  I  ga«  was  ao.— 
Ob. 

[67301.]— TloUmBtnngn.— It  iidaaenlttorfvo 
nenrato  dlmeuaiona  tor  doubte  bMi  ateinga,  aa  tbn 
aeldom  ran  even  all  through  their  length,  and  alao 
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. i«  thoy  itxstch  and  Sn"  with  ou. 

I  hiTs  Init  msunied  wm  of  nins  and  find  them 
AA>,  fl,%.  ^A.  of  ui  iDob.  but  bdUcTs  tut  on 
uoUics  bu*  of  mine,  which  I  esnnol  refer  to,  u  it 
iiatthe  Loan  Exhltatlaii,  the  diuneten  wonld  b« 


BT^i^  ii 


httbig  odIj  4^10.  thick,  will  a 


tnolDg  down  to  G,  which  ie  now  1*17  niiul.    Of 

oonne  Botteuni,  for  lolo  work,  OMi  niioh  thinner 

•binn ;  but  h*  nnikllr  tauM  to  a  moah  higher 

^teh.    AMtottbebutlUliu  rtrlngiihoiildeiMt 

■faoat  lit.,  but  TOa  may  hay  otbet*  much  cheaper,    . 

aUMagh  I  think  th«  eeonaiDy  dooMfql.- J.  W.  M.     .  iwy, 

DWirt  witi  yon  to  aBv  reqMMtabte  muf  .hop.  Yon    ^^^^S»w 
«a>  there  aMartaIltth«"p«A)ahlaooet"  and  "rela- 


adjoining  hooee,  and,  with  an  attempt  to  obriKt* 
thu,  I  am  abootto  try  the  experiment  of  bu3ding 
the  party  wall  of  apaii  of  Mmi-detaitbed  honiei  In 


I  roof  at  th»  top,  kud  iion  grati 

nd  back  walle.    I  am  of  opmioi 

□titet  valla  of  the  kitahen,  and  otfier  hi 


r  front  and  back  waile. 


throngh  tbii  9in.  ipaoe  ai  will  carry  with  it 
any  unonnt  of  lonnd  whieh  might  otherwise  be 
heard  from  one  houas  to  the  other.— Z.  A, 


■nperlor,  3i.  each,  Soman,  6a. ;    Moondf,  Ce 
Ti. ;  third*,  Te.  and  lli.    All  double-baaaa  ai 


dlieflj  cm  'tha  care  beitowed  in  ib  mannfu- 
twa,  and  alu  on  tha  qnalitj  of  the  material 
nwd.    Tho  qoaUty  of  the  ibrltigi  nnd  I*  alao  of 


______  Tiolonoello   and   ordinary 

Tlollni,  at  well  u  tor  donbte-banek    Tha  diriiuce 
from  foot  of  bridRa  to  eonndpeg  oan  be  aaoertained 

— Q,  FXTEB. 


3  what  I  am  abont  to  deaoribe. 


the  tret  machine  of  mahogany.  __ 
ginnaielhoaeof  my  own  when  Sniihed;  bnt,  of 
oonree,  yon  can  altar  them  if  yon  wiah.  Qst  two 
pieoee  <rf  lin.  mahogany,  4tt.  by  Sin.,  and  two 
Ztt.  by  Sin.  Bolt  one  long  piece  flat  oa  the  table 
BO  that  the  centre  will  be  about  3  or  Sin.  on  one 
aide  of  the  hole  throogh  whiolk  the  bait  oomet. 
'"  will  lee  naaon  and  diatanoe  preaently.) 
o  ahort  pieoea  into  the  ende  o( 

..  ^.  .., igth«m  utnrea;  or,  if  yon  wiah 

p<atablii,  a  lorew  tbtough  the  doTetaila  would 
liwer.    The  •— "  •*•—*  -—..  .— „,j„i.t 


DoTetail  the  t 


Dpright 

...    ._.    .  ^_  ._    . _. ___ond  long 

piece,  making  it  a  tight  fit,  but  moTable.  Yon 
baTB  now  the  itand  in  which  the  aaw  frame  will 
work.  Jfext  take  two  picceaof  mahogany  3lt.9in. 
by  21n.,  and  two  12[n.  by  Ijln.  The  two  long 
piaoea  mnat  be  planed  ao  that  they  may  taper 
trou  the  middle  to  each  end,  keeping  one  aide  of 
each  atrai^tht,  and  making  tha  end>  lin.  and  the 
middle  IJm.  deep.  Tbeee  fonr  pieoea  aie  for  the 
aaw  tiame.  Dovetail  them  or  taaten  them  at 
the  comera  with  aguarea  on  the  taoe.  I 
have  both,  finding  the  doTetaila  lutdly  kept 
it  atiff  encnah.    All  the  itraight  edget  of  theae 

S'  M»a  mnit  be  Inward.  Next  come  the  goidea  tor 
U  truna.  Oet  two  round  lin.  iron  bare  abont 
21iii.  long.  Uaka  them  *«  mooth  ae  yon  oan. 
Then  in  the  bottom  oornen  of  the  ataud  fix  two 


_._!.  from ihe front  (rfQieatutd.  Bc^eat  Uiepto- 
oeaa  on  the  movable  lop-piaee,  bnt  be  oanfnl  to  get 
the  two  pain  ol  holet  panllel  and  parpendieolar,  or 
tha  frame  will  atlek.  HowinMnrtffonrKreweyea, 
and  Ble  tbem  out  to  elide  eaaQy  on  the  khU.  Sraew 
theea  into  the  back  of  the  abort  pieoea  tcHrming  Uie 
-'■'--  -t  eaw-frame,  with  aame  oan  to  have  them 


dons  A  good  deal  ot  work,  L _ 

piece*  d  )in.  walnnt  at  caua.  Ikeadi 
my  mind,  otbt  the  two-arm  booght  ■ 
larger  biaiing-tuttMe  in  table,  and  fk 

tnrnuig  camera.  I  cannot  im^uhbI 
hATing  picked  np  all  I  know  Aom  e:QB 
thinsa  1  can  adTiae—  namely,  kenynt 
and  do  not  cniwd  the  wood  oai  t&u  ■ 
they  can  ont.  Fanlta  in  theae  two  ai 
principal  reaaona  for  aawa  breakiDg.  I 
own  pattern!,  a*  then  I  can  make  lay 
If  you  are  nnable  to  nndentand  anyOn 
adverliae  yonr  addnaa,  I  will  do  anytU 
B.  J.  A.  B. 

f&T23T.}~QrooT««  of  Pnlltira.-1 
anbleet  ol  the  aeooDd  commnmoatka 
made  to  the  "Eaousa  IfscBAnc.  uai 
■ketch.  It  la  to  be  foimd  In  Td.  Tnt 
1869,  No.  203,  p.  4G0.  If  the  Editor  li 
it  over  again,  it  may  go  In  jutaiit  ft 
atlaaef,  » tat  aa  the  ekelch  U  aoaieaa> 
no  objectioit  to  writing  the  direetioo*  ■; 
Editor  ocnaenta  to  a  reprodncticai.— J. 

[ET2U.]~I>«ntlatTy.— B«l«RinK  to 
of  Den*  '  and  "  Vincent,'' o"  P-  '■^i' 
to  aay  that  tban  ie  no  tnde— 1  beg  ; 
feaaion — in  which  there  ie  more  que 
that  ot  dentil^.  A  dili^t  atody  d  I 
11004  ot  the  Odontolopcal  Socieiy  * 
anyone  who  i*  already*  deoent  meebet 
a  inpatior  aort  ot  dentiat. — A.  Mit.hj- 

[&T244.J~-Dentiatr7.— I  leallycai 
I  would  adTiaB  tbie  qneilet  to  nwfce  i 
I  have  known  theea  to  explode  ;  two 
I.  -Tha  ml  w 
■M  SOtb.  ot  SOlb. 
they  ahonU  be  tMted  to  6001b.  It 
iona  dental  achool*  are  about  £50,  i 
thm^ 


theyw 
andthi 


n^eddinliBt.      Diploana  at  CiJlege 
(after  examinatioD)  it  £10.— Os. 

[57249.1-  BlMtro*K«tor.  -  Tbi 
rotatloD  <a  a  motor  dependa  oo  the  ttlt 
at  the  polea  ot  the  armature  and  & 
Uere^  nrenins  the  cnireot  would  at 
dirnntinn.Tinlnaatnfi  fielde  wei«  eowwetti 
to  the  ntoal  way.  There  ia  danger  d 
■ending  the  tnll  working  onrtent  throt 
before  ito  apeed,  and,    conarqaently, 


the  rod*,  and  leplaoe  'the   t 

away  with  the  whole  ot  the  old  aewlng  madiine 


ought  to  allde  ei 


Now  tor  the 


fleld-magneta,  with  thair  home,  B  and  B',  oan  be 
gnat  from  the  aame  mould.  The  armature  can  be 
OBit ;  bnt  would  be  better,  if  made  from  aheet  iron, 
bvrolllDgDp.  Yon  will  nanire  about  Bib-  ot  No. 
IS  on  the  fielda,  and  21b.  of  No.  ISon  the  armature. 
Tlia  mora  aectian*  you  hare  in  the  annatnre,  the 
■teadler  tha  machine  will  work. — 8.  Bottokb. 


t  would  have  bean  better  had  Mr.  Kean 
tp.  Mu;  corrected  the  equation  given.  The  rednc- 
tKm  of  alumina  by  an^  itialf  would  be  a  mere 
detail  compared  to  the  apontaneoua  Reneratlon  of 
Bianganaaa  and  oxygen  in  a  Leolancbt  call.— Wm. 
JOHK  Obxt,  F.Ca;,  Analytical  Chemiit,  New- 
•aatle-on-Tyne. 

J 67224.]  —  Prevention  of  Noiae.-  "  Spei  " 
1  Snd  a  cue  to  the  aolotion  ot  hia  diScDlty  about 
the  tnnBmUuDD  ot  eound  by  taking  a  wooden  rod, 

K,  20tt.  long,  puttiog  a  watch  at  one  end,  and 
ear atthe  other,  when  he  will  bear  diatiiiotly 
thetlofclngot  the  former.  Let  him  then  aaw  the 
rod  acroB  the  centre,  and  the  aoond  ia  no  longer 
tnnimittad.  Hanor,  he  will  aimply  have  to  place 
bl*  lathe  on  a  platform  which  haa  no  oontaot  with 
the  boarded  fioor,  and  the  noiee  of  hia  latha  wonld, 
I  think,  be  to  tar  diminished  ■■  to  leave  little 
Bound  ot  eomplaint  from  bia  next-door  neighbour. 
Inaamaah,  however,  a*  brickwork  ia  alao,  to  aome 
extant,  a  tranamitter  of  aound,  I  ahould  reoom- 
■nond  that  the  timben  anpporting  the  platform 
ahould  have  aome  elaatic  or  toft  material  plaoad 
between  tbem  and  the  wall,  on  whieh  they  would 
reit.  The  tnuumiaclon  of  aoond  from  floor  to 
floor  and  houte  to  houae  Ii  a  very  important 
quettlon,  add  I  am  lurpriaad  that  it  baa  not  r«- 
oeived  more  atteuUoa  in  the  oolnmni  ot  the 
"  E.II."  than  it  haa  done.  I  Bud  by  eiperlenoe 
that  a  patty  wall  ot  14in.  in  tliinbniHiii  doea  not 
jmrant  tha  fonnd  ot  a  piano  being  heard  from  an 


except  the  bed-plato  and  the  policy 
belt  runi.  The  axle  at  thia  pulley  proiacta  from 
one  aide  of  the  bed-plate.  Fix  the  bed-pUte  ao  that 
the  pulley  will  be  Joet  under  the  aaw-trame 
(takiLgcare,  otoaoiM,  that  the  pulley  and  driving- 
wheel  are  in  a  atmight  line,  tboogb  they  need 
Dot  be  pe^endlonlar  to  each  other).  Now, 
on  the  end  of  the  axle  fix  an  ecoentrio,  which 
■bonld  come  nearly,  bnt  not  quite,  in  the  ndddle 
of  aaw-trame.  Now  connect  yonr  aaw-trame  and 
eocentrio  by  a  rod  worklDg  on  pivata  In  eaob. 
When  you  work  the  treadle  uie  frame  ahould  alide 
bodily  on  the  gaide  rode.  It  may  work  a  little 
hard  at  Snt,  bnt  after  a  abort  time  will  run 
■mootber.  Ulne  haa  abont  llio.  or  2in.  atroke. 
Next,  exactly  In  the  middle  ot  top  and  bottom  ot 
saw  frame  drill  holea  to  take  tha  law  olampt. 
ThB*e  ahould  be  email  loda  with  the  oluap  at  one 
end  and  a  actew  cut  tor  about  2io.  at  the  other,  on 
which  ia  a  wing  out  to  tighten  the  aaw.  Yaumnit 
be  caiafnl  to  get  the  hole*  exaotly  pBipendlcolar, 
and  it  ia  well  to  have  the  red  ot  the  elamp*  iqoara, 


E.tS.T.  had  got  up.    Before  a  mobx 
it  muit  naoeoarily    itop ;  tberetora,  I 


ipe.qnare,   but 


be  practical,  there  would  ba  danger 


.  Iniide  of  frame  to  prevent  the  wood 
wearing.  Now  the  table  tor  the  tret  wood.  At  any 
hekjht  that  anita  you  to  the  back  aod  front  (from 
end  to  end)  ot  the  stand  acrew  two  piecas  ot 
mahogany,  2in.deepaiid  exactly  level.  Get  apiece 
of  pitch  pine,  3ft.  6iu.  by  2tt.  by  |ui.,  aud  screw  it 
on  theae  anpparta,  ao  that  the  frame  works  ontaida 
the  euda.  I  have  two  crosspiecea  acrewed  under 
mine,  and  let  into  the  two  supports,  ao  making  the 
table  stroDKer.  Cut  a  hole  for  the  aaw  to  paia 
throQgh.  To  check  the  recoil  at  bottom,  I  took 
two  cotton  reel*  and  aawed  tham  aoroai,  to  make 
the  fonr  balvea.  Then  two  halve*  were  acrewed  to 
the  front  of  uprighta  ot  stand,  and  the  other*  to 
the  uprights  ol  frame,  ao  that  atout  elastic  banda 
pasted  round  tham  would  be  stretched  before  the 
frame  reached  bottomof  stroke.  You  would  require 
toanitpositionof  reelBtoyourowumatJLme.  lama 
young  draper,  and  althODsh  very  fond  ot  machinery, 
am  unfortunately  out  of  the  way  ot  leeiDg  any, 
ao  that  my  deiaription  may  be  prolix  enough  to  try 
even  Job  a  patlenoe,  and  yon,  or  tome  other  writer. 


wound.      I   inoloee  a  aketcl 
invented  by  Dr.  Hopkinion.  — ErcEn 

[67251.1— A»B:loittBr»to  Blocha.- 
laja  ;  "  There  ate  qoautitiea  of  so.ctlk 
ratea  that  have  not  a  particle  of  tai 
them."  I  aappoie  it  would  be  too  mod 
oorreapondeut  to  name  the  dealer!  in  di 
agglomerataa,  amModing,  of  oonrte.  bi 
and  addreaa  ;  but  he  can  acucely  liaw 
tion  to  telling  your  readera  how  they  ■ 
the  agglomerataa  without  a  particle  el 
ot  the  meani  adopted  by  "C.  D.  B." 
the  tmtb  of  hia  itatement,— Siltexn* 

I67262J  —  Free  Haeda.  — MaV 
"  A.  B.  C."  tot  bit  kind  attnnliM  « 
but  if  tiat  gentleman  had  put  the  am 
each  intarnd  only  (4tha  and  Sthal  i 
limply,  I  ahould  hiaTa  sndaratood  ub 
am  not  an  adept  ai  flKatM.  I  wiA  t 
F.  that  I  am  tha  author  of  qoi^  B< 
not  ot  quary  SUOO,  and  I  kwv  aM 
abontlt.    Mr.P.MyathataiMdMI 


ERQIJ8H  MEOHANIO  AKD  WOBLD  OF  BOEEKOK;  No.  1,066 


r,  and  wlm  I  pnt  them  in  u 
teUf  tight  M  In  tmira,  ud 

tlwj  don't  ■hraji  loimd  in  tuuo 
VBnn  ol  wind.  Hu  the  H"'"^"»tl 
■I  to  do  with  it  ^    ' 


,  -(!}  Ufl&tplfttei 
Mt  VBj  to  ke«p  tham  in  podtion  la  to 
wood,  or  Tnleanlte,  or  hud  (ubitvtca 
twa«on»»onti»»pl»tw  atthabmuid 
iM  tMBflkM  wtt£  two  M  thn*  i^rtio 
Mtbfonwd  b^  flkpa  of  lead  proJMt- 
Ui  and  fUp  i*  all  in  ons  piMta.  (2) 
»  Mly  ohund  gat  1*  g^-na  off. 
■d*  on  whloh  form  ii  mad,  Fanra  or 
rwD  edb  would  only  jItb  foni  Tolta, 
t  oiongh  to  h'sht  a  10  oandle-powor 

Mlli  war*  naad,  10  oi  more  Uupa 
,  b*  BL— BmnxH. 

IqBKtariad  Xoantlni'.— Id  repi; 
,"  I  wonM  point  ont  that  wbatiTei 
oial ha uaj  adopt,  it  ia  miiiiltiil  that 
or  (low  UMlona  ahonld  narei  ba  ont 
I  objaot  ia,  of  aoniaa.  found  with  the 

whidi  mnat  ba  obtained  by  nn- 
le  kind  of  Mrew,  whioh  leleaiaa  tha 
ad  whan  found  oan  bo  again  alameed 
1  tha  objaat  foUowad  In  tha  ifow 
•  tanoehta.  If  the  taogenb  ara  takan 
to  giTa  tha  feat  motion  to  flad  the 

it  a  Jkeqoant  malhod,  he  will  find 
fare  bcdag  pnt  in  again  tho  objact 
Id  a  won,  iha  fait  motion  mut  ba 
Bn»  tenw,  aod  not  by  takiog  oat  the 

WEflTLua.  Fordlngbridse. 
opoU.— "  J.  K."  had  battel'  bnild  a 
aoe,  audnia  a  plombago  pot.    If  he 

a  taU  ohimnay,  aa  he  ipeiki  of,  30tt. 
d  do  llt*t<iate.  Ton  sen  flax  with 
WOT  broken bottlei.  Withragaidto 
old  adriae  him  lo  get  naw  pig-tion, 
Quiioak,  Walah  mg,  BlaluhaTen,  or 
I  little  machine  aoiap ; 


adviaa  the  itooki  to  (tend  ont  of  doora,  and 
■took  on  a  aepaiate  and  independent  atand. 
oan  then  opente  on  any  one  luTe  withont  jailing   1 
or  annoying  any  of  the  otheia.    I  ihall  be  glad  to   1 
oiTe  yon  or  any  othai  inqnim  infonaation,  and, 
by  the  bye,  if  yon  an  now  beginning,  get  an  old   , 
■took  whioh  haa  awaimed  onoa  this  year,  ex  an  early 
•eoond  awarm,  (or  in  either  "— *  "»"  """  ""'  " 
yoQDg  quean.    Of( 

of  the  above havo,  __,. __  ,.  . 

a  good  populatioii,  ao  aa   to   atand  through  the 


r  ^Ter  friMi  nibata  batb. 


.,  — M  Ton  will  ^t  a   J 

Of  couiae  joa  ahould  aee  that  either   , 
'   ve,  aiy,  2oib.  or  261b.  honey,  and   , 


Diivj,  maa  amat  with  the  fa^.  Ton 
«  make  a  amall  blaat  fnrnaoa  and  do 
it,  or  make  a  aqnare  fumaoa  about 
ith  a  hole  about  ISin.  aqnam.  Cod- 
onm,  and  oorer  with  an  iron  plate, 
halMny  up ;  nae  soke.  I  will  give 
tlon  if  nquirad.  I  will  give  yon  two 
of  air  and  blaat  fnraaoea ; — 


-J.  I.  I 

J 67269.]  —  SnrveylnB  Ohaln,  —  "SnTVeyor  " 
I,  I  believe,  find  all  the  infonnation  he  nanta 
in  Heatber'i  "  Mathemati^Bl  loetruments " 
(Waale's  Berim),  I  knew  an  old  mrveyor  who 
naed  to  check  hii  chain  on  a  atandaid  lina,  marked 
on  a  gaiden  wall,  made  of  heavy  slaba  of  iLate, 
andalwaya  kept  by  him  a  lot  of  (in.  round  linki  to 
pnt  on  or  take  off  troni  ohain  aa  reqaiied.— E.  A. 

r57270,]-30-LlBhtDyn»nio.-To"W.H.E," 
— 4i  yon  will  observe  by  the  penual  of  roy  eenond 
letter  on  this  inbiecl  (whioh  ia  now  in  the  Editor's 
h&nda],  the  machine  ia  deaigned  to  b'gbt  4S  volt 
lampi  at  a  apeed  of  1,600  per  minate.  To  get  £0 
volte  the  machine  would  have  to  be  run  at  1,600 

far  minnte.  It  yon  object  to  the  speed  being  ao 
Igh,  yoa  mnat  wind  the  armatore  with  No.  It 
instead  of  No.  12,  whan  60  volta  would  be  earily 
obtainable  at  a  low  apeed.  Any  further  partionlara 

EI  may  deiire  I  will  give  with  pleainra. — W.  H 
via,  Coveatry. 

[6T2T2.]-'Djmamoafar  Practical  Farpoaea. 
—Although  itianot  a  very  practical  Idea  to  have  an 
anfpne  to  drive  a  dynamo,  whiah  m  tnin  baa  to 
dnve  a  Oriaoom  with  a  loia  of  about  60  per  cent., 
■till,  aa  petbapa  this  is  reqnired  more  for  ahow  than 
for  actual  work,  I  subjoio  the  (allowing  dimen- 
aiona :  — Height  of  flclds,  12in.;  dia,,  2io.  Armature 
(Padnotti  form),  4in,  in  dia.,  3cn.  Icng.  Armature 
wound  with  No.  16  wire  ;  fleldii  with  No.  I*. 
Power  required  to  drive  about  1-horse  power.  No 
secondary  batter;  required.— 8.  Botiohb. 

[67273.]  -Badlna  of  Onrra.— Id  the  Utter  pa^' 

of  Ihia  queation  the  apan  ia  given.  Sappoae  thit  t° 
be  S,  then  the  formula  for  flnding  the  length  of 
the  ndiua  will  be— 


Whan  S  -  TOtt.  and  T  -  7'6in.,  B  =  llT63'T6iu. 
If  many  otdlnatea  are  to  ba  nlcnlated  with  snch  a 
large  radiua,  and  ao  amall  a  vetied  sine,  it  will  be 
found  mnnh  leaa  laborious  to  uae  the  formula— 

EF  -  a/B'  -  ED'  -  (B  -  T), 

whiohdiffetaooly  In  tora  from  that  wUohia  given 


enunble;  when  the  silver  ia  rednced,  the  baatahoold 
hi  raised  to  fnia  It.  Silver  print  olippinga.  If  than 
is  a  large  quantity,  ihonid  b«  burnt  in  a  doaad 
atova,  the  auea  ooUeoted  and  treated  with  nitlle 
add  ;  thii  may  be  added  to  the  nitrate  hath  beiSoES 
ita  treatment.  Flatinotypa  clipping*  ahould  ba 
bnrnt  and  boiled  with  a  miztura  of  nlfaria  and 
hydrochloric  aoid;  the  reenlt  is  a  aolntion  tt 
bichloride  uf  platinum.— C.  E.  T. 

[67279.] —BeaorertiiK  BHver  and  Platlaiiin. 
—  Silver  from  old  bath.  Ptaoe  clean  atripa  of  lino 
in  the  bath  ai  long  aa  Uquid  hlackent  dean  zinc. 
Bsmove  what  ia  left  of  the  zino,  throw  the  whoLa 
black-looking  mud  on  a  filler,  wuh  wiUi  aevaial 
watera.  What  remaini  on  the  filter  is  purs  silvai 
in  a  state  of  fine  division,  f  JsJinum.— Bum  tha 
olippinga.  Treat  the  aahea  firat  with  strong  nitde 
acid,  to  dinolve  any  lime,  &o.  What  remains  may 
then  be  treated  with  nitro-hydrochlorlo  acid,  wUu 
will  diiaolve  the  platinnm.  The  aolntion,  aft«r 
fiitratioD  thronah  glais-wool  or  aabeatoa,  may  ha 

evaporatednntiritor "    - 

— S.  BoTTOira, 


it  cryatalliaea  aa  platinnm  ohlonda* 


^67278.]- BeooverlOK  SllTer.- Itia  moatoei- 
taml)'  worth  while  reoovering  tha  ailvar  from  youl 
bath.  Yon  have  firat  to  fitter  the  bath  inlutioil 
and  add  a  atrong  solatiou  of  sodium  ehloilda 
{common  salt}  until  it  ceaHa  to  pnclpitate ;  filbB', 
waih  the  piecipitate,  and  mix  with  twuje  its  weight 
of  aodiam  carbonate.  Heat  a  common  JTrmJay 
crucible  to  rednefS  in  ;aur  furnace,  and  throw 
little  at  a  time  into  some  of  the  above  miitote,  oooa- 
aionally  itirring  until  all  «ifarvcsciDg  ceases ;  then 
finally  fuse,  and  on  cooliag,  yoa  will  find,  bj 
breakiug  the  crucible,  a  matiiUic  button  of  tOrar. 
Your  paper  olippingi  may  be  treated  by  reducing 
to  ashes,  boiling  in  nltrio  acid,  flltednK,  and  pn- 
cfpitatiog  with  a  solution  of  sodium  chloride,  and 
finally  treating  aa  above.  To  extract  tha  platinun 
from  your  pUtinotype  paper  outtingi,  nduoa  to 
ashea  by  heating  in  au  iron  pot  over  a  fire ;  aftar 
whioh,  put  the  reaidoe  in  a  long-nackad  fiadc.wUh 
enough  aqua-regia  to  cover  it ;  boil  about  thirty 
minutes,  pour  off  the  adds,  and  replaoa  by  Timfc 
Continue  bailing  abont  fifteen  mmutea  longer. 
than  pour  off  the  addi  into  the  B,cat  lot,  au 
evaporate  down  to  drive  off  eiceee  of  adds  ;  aftet- 
warda  preoipitato  with  a  solution  of  ammonium 
chloride,  filter,  and  wash  predpitate  with  60  pat 
oent.  solution  of  methylated  spirit  (the  ammoninin 
ohlOTOplatiiata  bare  formed  being  partly  soluUa 
in  water).  The  predpitate  ia  than  pnt  in  a  poiM- 
lain  crucible,  and  strongly  heated  until  it  iaiMuoad 
to  a  spongy  mau,  whii£  la  pure  platinum.  Thia  ia 
afterwards  diiaolvad  by  heat  In  aqoa-iegia,  and 


aryataUIsed  ;  theae  brystali,  being  very  deliqu 
muit  be  kept  in  a  doaely-itoppered  bottle,  < 
hermetically -lealed  tube.    If  Ur^ Q.Park 


[67273-]  -  Planing.  —  !■  noi 
aware  that  with  any  job  requiring  accuragy  of 
workmanship,  such  ai  planiog  a  lathe  bad,  bdrang 
a  cylinder,  aurfaoing  a  ihaft^  &c.,  onoa  tha  toou 
-ra  aat  in  motjon  for  tha  finishing  cut  they  mnat 

. ,  — «  'he  and  ii 

doubled  by  the  wrak  alio 


;  D,  blaat  pipe  ;  E,  peep 

very  small  amosnt  of  irt_. 

lusa  chimney,  and  only  make  furnace 
leep;eovei  top *  ' —   "-- 


»•  li  no  end  of  trouNe,  and 

uipoae  it  requires  more  akill  and  at- 
it  of  door*.    All  Iha  best  baamaat«r* 


EF  =  l/  (11763  75)" -ED'  -  1176625. 
For  flnding  tho  ordinate!  for  every  2tt.,  itia  now 
only  npceaiary  to  make  ED  suooeedvelv  equal  to 
2t,  48,  72,  &c. 

Thus  for  ED  m  U       BF  -  7'475ia. 
,,       ED  =  48       BF  -  7'*02in. 

— UII.VBBIOK. 

[67276.]— Bzperimenta  In  Utht.- A  Boiopti- 
oon  or  limilar  lantern.  Before  yoq  do'anytluog 
read  the  admirable  artiolea  on  theani)]^  puUishad 
about  three  yeara  ago,  by  Ur,  L«\f  j.  Wright,  in 
our  paper,- S.  Bottonb, 


not  upon  any  acoonnt  ba  stopped  until  tha  and  1* 
reached,  or  a  lidgo  would  ba  the  oertai 
the   tool   would  cool,    and  ao   heooi 
shorter?    The  error  &  d--'-'"' •■- "• 
cooling. — A.,  Liverpool. 

[67279.]— Plaolnr.- 1  never  yet  Mid  foraaj 
planing  done  by  steam  powerthat  I  did  not  go  OTBT 
again  tor  my  own  satistaction  in  my  hand  [daner, 
or  that  1  had  not  to  tme  up  by  filing.  Pn« 
hapa  others  are  not  so  particular,  and  1  knowtiiat 
many  think  because  a  thing  has  bean  planed  Itmtut 
needs  be  true.  It  all,  or  nearly  all,  dependa  on  how 
the  work  ii  cfancktd,  and  whether  it  la  aprnng  ont 
of  truth  by  being  fordbly  bolted  dqwn.  With  end* 
itopi  and  nde-atopi  to  prevent  the  work  slinnillg 
about,  ita  own  weight  will  often  render  bolODg 
down  quite  auperfiuons.- J.  K.  P. 

[67282.]  —  Watoh-Work.  —  To  b^in  wlO, 
"  B.  L."  must  gat  some  ateel  Bwin  tnms,  with  • 
good  assortment  of  runners.  Thia  will  oost  abonl 
10a.,  and  will  do  almoat  any  job  of  taming.  IJia 
tools  for  cutting  aregraven.  About  halt  a  doien 
will  be  enough.  Hive  one  large  square,  two 
lozenge,  and  three  amall  aquare.  Also  ao  aaMCt- 
ment  of  acrew'tarrules,  fivu  or  six  anorted  aliaa. 
Be  very  particular  as  to  what  edge  you  get  on  your 
graven,  or  you  will  nevoi  do  a  Job  properly.  Qo 
to  Qrimshaw  and  Baxter'i  for  them.  The  wbola 
need  not  coat  more  than  Ha.- Esoafxkrtt. 


EMQLIBH  HXaHANIO  AHS  WOSLD  OF  BCHENOKi   Mc.  1,0(16. 


piuta  tha  Iron  u  dinolvad  in  tha  wud,  and  tha 
ooppar  drpoaited  in  ita  pUoa ;  tlila  meahauioallT  pte- 
Tents  tbe  adhesiOD  of  tha  two  metalB.  Tha  ooii  of 
the  BolutioDB  and  battetiee  reqaiied  lo  copper  the 
boiler  ;cn  have  woald  piobahlj  be  moie  than  tie 
price  of  a  galvaciied  iron  boiler,  wbioh  I  would  ad- 
— " a  to  get  (that  is,  if  jou  valna  a  qolat  life). 


-09. 


Bed  Soieai.  —  Qoeiiat  doei  n 


■tate 


tha7  ua  at  tb*  lower  port  of  the  back.  , 

him  plaoe  tha  patiant  on  a  aemiciroutaT  air  •mbion, 
ooneantr  downwarda,  to  lelieTe  pieHiua ;  beep  the 
Hnea  wall  dnatad  with  iodafonn,  and  appIjiaUojUa 
■bMrbaat  wnol  in  thick  pads,  which  wul  SToid  the 
neceanty  for  fnqnent  drMaEDS.  Thia,  bowarer,  ia 
oAly  traatinB  aymptomi.  Ia  there  no  aunaon 
within  leaoh  who  eoold  remoTa  the  diiaaaad  bone 
IwfQta  it  killi  the  patient  F— Hootos  Msniois.s. 

IG7386.]^Bed  Borea.-Soina  time  aince  I  waa 
laid  np  with  ihenmatia  ferer  foi  more  than  *ii 
monthi,  and  cwnld  not  move  withont  aaiittanea. 
TM  ytun  I  laSeied  in  mj  hip  and  knee-joint 
from  presaois  waa  ricmoialing.  I  obtained  two 
■pring*,  nch  aa  an  naad  for  chain,  aofaa,  bad*,  &s. 
no  be  had  at  the  iroDmonger'a),  and  had  a  pad 
fitted  to  each  end.  One  1  placed  between  my 
kneet,  and  Ihaothernnderiny  hip-Joint,  and  found 
eonaidaahle  raliaf.  "  W.  S.  L.''  might,  try  a  liga- 
toia  of  Endiarubbat  (to  be  obtained  at  man  baber- 
daahata'),  and  taatened  with  a  bnokle  limilar  to  thoM 
need  tor  ladiae'  belta  ;  thli  will  do  away  with  the 
ituMDTenienoe  of  knoti.—  Q.  S.. 


k«.»-ioi.;.k>g.  I 

-  2M  X  -12fi6fiTl. 

Again- 

log.  11  -  log.  9  -  log.  ^ 

-  -0868691        

-  -08715(3 


ia)].(I  belieTB  gaugn  an  alao  to  be  fonnd  in  >areral 
irovindal  lowna.)  It  ii  not  much  good  tenting  {() 
t  with  a  tape,  even  if  the  tape  ii  new.  I  lappoae 
'SDTTeyoT''  knows  that  the  6dft.  include  the 
landlea,  aa  he  talki  abont  there  being  only  nine 
inks  at  either  end.  0(  ooctrsp,  the  other  two  are 
nadfl  up  with  tha  handles.— Ikbt  Mo. 

[57f9S.]— Faulty  Dynamo.— T  cannot,  nnleai 
'on  giTe  all  details  as  to  the  quantity  of  wire  on 
lelda,  armature,  Bi'ze  of  wire,  mode  of  ooaplina, 
rbat  eiperimenta  have  been  tried  with  it,  tail 
rhat  i>  wroog.  Either  write  to  thia  pi^,  giving 
uU  detaila.  or  send  it  to  me,  when  I  will  repair  it. 
-§.  SorronB,  Staaley-road,  Canhalton. 

[GT301.]-.8hBft,-Tlie  diameter  of  tha  shaft  for 
ha  26in.  pinion  will  be  6'TS4in.  I  reoommeod 
Lndenon'a"  Strength  of  Materiala  and  Btmctnrea," 
mblishedby  Txingmai]iandCo.,Londou.— A.OsaT. 

[67303.}— Electric  UotQr.— A  tmall  Siemsne 
mature  abcQt  Gin.  lon^  by  2In.  in  diameter  would 


[673l]6,J~Dyaatno.— Why  not  rewind  the  arma- 
ure  agam  a*  a  Brush  F  Or  if  yoa  find  that  too 
ifflcnlt,  wind  as  a  Paoinotti,  which  givea  exnel- 
jntraaolts.-S  " 


baaket  or  any  nteuiil  that  win  reiti 
stood  OD  any  old  tray  or  cine  in  caUn  cl 
ding,  &o.,  to  be  abont,  that  the  tmaes  a 
but  away  from  danger  of  ignition;  ■ 
rrgiater  doaed.  After  aattiag  li^  | 
door  and  lay  wet  cloth  at  the  bottia 
the  snlphurona  amoks  eacsneg.  II  ji 
DOtoar,l>nt  gilt  framea  ahoidd  be  nan 
•eaichmg  remedy,  deatroying  tha  ioh 
Bakes  of  ikin  from,  the  peehng.  II  i 
mended  by  tlie  phyddan  who  attoiM 
— ' —  in  Boarlet  ferer  away  from  litai^i 


exBOtly  what  the  qooiilBa 
infeatjonof  aoailM  farer  btingccotsi* 
Under  eactain  oonditiona,itdedd(dly(aaV 
inmilk.    It  milk  haa  been  kept  in  s  na 


ir  becoming  atagnantif  aHowadkii 
m_~.  The  inteotion  from  scailel  Ism 
>rom  other  inteetiona  diieaaat,  can  k  I 
From  one  penon,  or  plaae^  to  aaotta; 
iraya,  and  under  vufoni  einonutiaM 
laid  ia  one  ot  the  baat>known  dimla 


[67309.]-A]Kebrklcal.-Conaidar  the  pint  of 
rater  ae  divided  into  n  eqaMl  paita— «  being  a  very 
irge  nnmlMT— and  consider  theee  parte,  added  one 
k  a  time  to  the  pint  ot  wine.  'Ihe  first  addition 
oay  (if  »  be  a  large  enough  number)  be  considered 
a  expelling  -  of  a  pint  of  unmixed  wine,  leaving 

-  '  of  a  pint  of  wine  and  i-  pint  of  water.   The 

itxt  addition   will  expel   -  ot  A \    wine. 


I   alter   the    third   addition    I 


J  wine  (l-i)"" 
ndefinitely  gtaaL 


'+  &o.,  if  n  be  taken 


'00U2B9&  -t-  -0000017 

'9642426  a  1-0413929;  oi 

r I  can't  imagine  of  what 

hm  the  third  logarithm  Kl*aa  can  be.  The  whola 
mwtlon  •Mm  rather  too  hard  on  the  examineea.— 
X.T.  Z. 

[G72S1.]— Walshta  of  Ooppef  Wlra.-Ho)t 
llaotiiesl  wotka  ccntain  tablea  of  weights,  &a.,  ot 
Wnai  win.  Among  the  best  of  these  are 
flpngua,  Kampe,  and  "  The  Electrician's 
ftcket-Book"  (Oassell).  Write  to  Sing  Hend- 
ham's  for  their  oablnrne,  in  which  much  useful 
Woamatiali  ia  given.— S.  Bonon. 


t  aleetrloal  wiiaa  oan 

_  .  _       .. irera  and  dealeia  (aee  adver- 

Bwmenta  in  ourrant  number)  ;  It  is,  therefore, 
pathap*  hardly  fair  to  aak  spaoe  tor  snui  along  list 
m  Skat  applied  for.  A.  P.  Trotter'a  patent  wire 
gauge— wbKA  waa  deaolbad  and  figured  a  taw 
«onthi  ago  in  this  paper— will  give  at  one  opera- 
tion the  standard  wit*  gauge,  aiod  the  diameter  in 
deamala  of  an  inoh  and  of  a  millimetre,  ot  an* 
tUoknMBfromNo.etoNo.  40.  Alao  the  seotionBl 
HMt  In  thousandths  of  a  square  Inch,  and  tonnnlte 
by  whidi  weights  and  realaCasoas  eau  be  oompntaid 
tfaenfrom.  The  description  did  not,  hoverer,  oon- 
■nj  a  ooneot  idea  ot  the  aotnal  sise  ot  tha  gai^ie, 
Whioh  measures  cmly  2iin.  by  Jin.,  and  weighs  ^oa. 
— B.  T.  Lbwis. 

[67296.]— Bookbladlnr.— "Surveyor"    seems 
tohaveoontuMd  "blocking"   with    "rounding," 


ilaia  upon  mandrel,  aee  ,    

ime  first,  and  then  applying  a  oarefnlly  planed  _, 
itraight-edge  of  wood,  also  in  oonjuuoticn  with 
iforeaaid  square,  the"bia"  would  be  done.— A., 

[67313.]— ateatn  Lanneh.— Sise   ot   boat   for 

ineina  Sin.  by  3in.,  say  16lt.  by  4It.  by  3rt.  tin. ; 

Lbiea    rice  ot  vertical  boOei  tor  ditto,  Itt.  9u>.  by  2tt.  ; 

had     propaliei- diameter  17in.,  pitch   16in.     This  boat 


propaliei- diameter  17in.,  pit^  16in.  This  boat 
irould  seat  three  persons ;  speed,  abont  tour  and  • 
lialt  to  Gve  mUea  per  hour.— C.E.,  H.E. 

[GTSllO-Strexvf  b  o'  0«m  Wheel*  (TT.a  )- 
fou  have  not  given  auffloient  particulars  vat.  Ae- 
mming  that  the  weight  ot  6cwt.  Is  hung  by  a  chain 
Pnm  one  side  of  a  iSin.  dram  on  the  same  ehaft  ai 
Ihe  16in.  wheel,  the  praaauie  on  teeth  will  be 
=  -  ""    -  '"  ^  373U,      K  (^^  ,^jy,  araalways 


book  IS  properly 
lo  Deoome 
I  not  fill 


likely  to 

hacks  are  not  flim  is  probably  beeaule  the  boci 
badlysewn.  "Survtyor"  would  do  well  to  obtai 
a  cop*  of  "Bookbindinfi  tor  Amatenn,"  by  W.  J. 
E.  CiaoB,  2s.  6d.  1  jbhlisher,  L.  U.  Qill,  170,  Strand, 
I«ndou.— Thos.  p.  CiS8. 

[67296.]— Survey lOK  Ohafn.— A  chain  ahould 
most  certainly  be  exactly  GGlt.  long,  and  nothing 
allowed  tor  it  not  being  quite  tight  or  stcaiaht,  aa  il 
•hould  always  be  so,  ol  oonrse,  not  pulling  tt  toe 
tight  ao  aa  to  stretch  it.  The  best  way  for  "  Bor- 
ntfor"  to  test  his  chain  (that  is,  if  he  lives  iu  or 
aemi  liOBdon)  it  to  take  it  to  QaihUiall,  wham  th«tt 
ia  «  sfanrfard  ohun  gkuga  laid  iu  the  fioor  ot  tti< 


16 
in  gear  the  pressure  on  each  tooth  n  lS6'61b.,  and 
(in.  pitch  would  do  for  this,  I  should,  however, 
make  it  Jin.  pilch  it  the  gear  is  to  be  used  much, 
N'o  shronuing  will  be  rrquiied  for  so  small  a  weight, 
Ilie  wheels  may  be  IJin.  wide.— Qi.irT0ii. 

[673ie].-'BDtuiiaal.— All  sorts  ot  paper  is  used; 
it  depends  greatly  on  length  ot  purte.  A  thick 
printing  paper  wiU  do  very  well,  demy  siie.  Foi 
ix>ck,  get  Bentharu's  "Flora"  :.thii,withBalfour'eoi 
Hentray'a  "Botsnj,"  will  greatly  aisist  you.— Os. 

[67316.] -Turbine.— The    brat  turbine  is  oon-     j 
lidered  to  be  that  invented  by  Frofeiaor  Thomson.    , 
There  an  a  great  many  oihers  made,  especially  in     i 
Angelica,  but  none  give  so  great  a  peroentaga  ol     i 
L  fficieaoy  as  thia  one.    It  "Jakes"  advertiacs  hii 
address  I  shall  be  pleased  to  give  him  further  par- 
ticulars.     I  may  add  I  am  not  interested  in  thi 
manufacture  ot  the  turbine.- EitauliiKit,  London. 

[67317.]  — Scarlet  Ferer.— From  personal  ex- 
perianee,  an  cfficaeioui  and  indestroctive  method  oi 
ditinfecting  rooms,  bedding,  &c,  is  a  small  fire— 

Qompoead  ol    VPf;  cinders,   lumps  ot  i 

^tuutone,  aii&  \ufll«i  aia,^<iii«a— ^Aacad  ii 


The  ok 

it  can  be  done,  should  be  steeped  ia  < 
carbolic  acid  aolntion  for  an  hour,  tin 

aa  it  is  non-poisonous  and  cheip,  1 
other  articles  which  cannot  be  wuksi 
(niulgated  with  solphuroua  anhydiida 
still,  whan  It  can  be  done,  exposed  ins 
chamber  to  a  tempantnte  ol  iKe  V.  h 
Tha  doon,  windows,  fto.,  ot  ths  raa 
oloaed.  and  |lb.  of  sulphur  bnmsd 
a  pBu  of  water ;   the   room   slunld 


[67317.]— floarlet  PaTar.-Thcn 
methods  of  disinfeotiDg  rooma  by  pi 
best  seems  to  be  by  eulphnioua  aa 
windows,  doors,  and  ohimney,  and  sbi 
diinks,  io;  with  paper.  Qst  two  ta 
pat  two  sticks  acroas  them,  and  eaoce 
Into  eMfc  sanoar  pat  1  Jib.  ot  sulphur, 
00^  into  them,  and  pt  ont  ol  the  rst 
joaoan.  Whan  outaide,  atop  up  eaik 
jon  came  out  at  by  putting  rugs  sui  i 
itl  Leave  the  room  alone  tor  ii  hoa 
the  door,  rush  ia,  and  open  the  thai 
tha  windowa  opesi  for  24  hours  mci^ 
in  plen^  ot  fresh  sir,  wash  oeiling  sa 
solution  ot  ehloridB  of  lime,  lot.  to 
water.  Sulphuring  a  room  disinfedi  1 
nitnre,  and  eventung  in  the  roan ;  k 
to  have  ever  jthing  baked  if  posnhK  • 
eaaes  it  is  bettn  to  bum  as  much  st  fc 
dothea  may  be  irashed  in  Cood]'*  1 
fluid  nnaana  to  change  colour ;  akm 
dear  it  is  disinfected  (even  drinking  | 
to  be  diaintected].  Tha  clothes  rasy  bs 
on  metal  plates]  at  a  temperslo* 
Everything  ought  to  be  tiwty  tiftmi 
which  is  a  gooa  disinteotant.  Tbne 
whatarei  the  infection  of  scarlet  fent 
veyad  iu  milk.  Many  cases  have  bsa 
which  it  was  so.- B.  A.  B.  BxnmT. 

OHAHBWBRBD    Wl 

nt  numier$  and  Ittitt  of  qMrrlei  aUia 


Slues  oar  Isst, "  Olotton  "  hu  rtpM  I 
Petit,"  MMO. 

Msn.    SnU  Oiniik,  p,  3M. 
HBll.    Laclie  Oneir,  3M. 
MBia.    To  Ur.  Weltiettteld,  itt. 
fitStt,    CuUlJiiIinie,  U4. 
MSBI,    EowDUle  OB  Ciuik  Shall,  SU 
GStss.    fleiibUXUtriaiforWiuiii«E> 


07.    fiewlnf  Machine  Work,  (O. 


ENGLISH  WEOEiNlO  AND  WOKLD  07  BmENOE:  No.  l.OM. 


ENGLISH  ICEOHAinO  AMD  WOBLD  07  SOIBNaBi  Mo    1,066.  Auo.  SB,  1 


KN&LIBH  HEOHAiaa  ADS  WOULD  Or  SadNOS. 


uniToidibk  but  will  not  oeenr  In  tntunl.  A.  A-  X.     "^  irboth.-ruUciUn,  J.  Ii.c>H>,AUulu&>«<i<,^il&M. 

Lwlnw.  K.S.FollweU  (poor;iio  ■mp«loiBl«k).F.A.        Hot-Alr  KnjilnB.  Bookttfi  Cmloric,  hull  h^p^qoil*  iiin.»i™olB    roller  twirlnin.  limn,  *«     BioluaM 

Vtawol,  O.    BliBgtelIo»,  J,  A.  M.    [not  ■  flnt  <!lu     ^'frj "^.j J;  £.'i"^' '""""*    *»" *'™^ " """i^  rw^.ni^-ii.u«»i*jcT?rSrtS,  JT-JS^S- 

W»7  brJ.ATM    [.  fid.  p»b1«n),  Bnm.  B.  B.,     »G. "  "■»^---itl..  ta.,.«.*.'l«.*«.  EC.             "^  SS^B'pVJS^rto'SJl.'ils"""""'-'"'""'''™'''*"" 

XedlOftl  OoU  >nd  Biohromftta  Bkttair.  1»  PS^^i^isiS;  H'il'^MidSul^!^'^*^''*'*^ 

lli.i.,4/Wrt-.iiiiin..CrIUl..  WBntfd.   gowl    I^VST    Wktob-     BicbMge   WOOIV 

(  BoUki        BleotriO  B»llw*y.  with  Uati.r  .nd  Btttcrr.       " ' — '•  — ' ' 


KlaUt;  la 


X.ktlia  HaadB,  4|  to  «ln,  omtrw,  T  ai 

— ■ THi  inpmnrr  bali  coLTnor. 

_  -...—J...,  -..,.  —  ..       -.-  _  ~    jj,  jw  rtt  «n*  M  Mr^  Hri  W.   Mr  —»■■■■*» 

Gm  Cooklii»  8to»*.  ii«irlrM_   

Flfttlna.  —  Xnrr     dsaorlptlm  Dt  Qllllllic.    IKIvM 

ainiilai.ul  Bmulu.Fiml^  wltkTdT^iMfllUk. 

- '- -ilcli'l-FUtlH.     apKlal  qnouUsB  «  >nl>«tlni. 
II  for  prl»  lUt.     Snail  JsH  UUalil  tajm  Mtan 

, ,       yretwork.— IjInitniWd  C»tiilar»  o!  •tbit  rnola: 

Ulf  wuik,  HUllnattM.  ud   •■•  uUIatu  ««!(■•.  1  ■Uapi.'IUuu  au^  ktU*  . 

».o^?!SJ**2^°o?™  i"S,»*^^f ^"►^'. "  pT^    '  tebiiMr  Lengths  s..  «oh .  Ct^  Cl.th  tot  I*1I-- 

^.LjttwopOTia^ pre^^i™p ^»;.<">"tr^^  ,s??ssf '£2^°i2CiniiSsfi£?'£^isi2:: 

'•wSiBli"l;S^™'fiirt!(ii.  ntH^  Bplcndld  Blaotro-Btotor,  Chtttai't  form,  but  larger  "■i"n'iJ'~li    _««.*  — ~...  ,.r  Thn™.'.  p.tmt  jintA. 

Ir«!l  »f  ^  baa  ^inUliUii  aBiit  kdJuUWi  »™.i.   aiUdv  ^    for    JIu.1hK>   or  uaCU  oirni.-J  BlllllTllLi.— Or»*t   laeccH  nt  Thorpe  1  P«tmit  Ant*. 

Wue  iuj  UBMnn  wltk  ttim^ksfei  Himvin.l.Oik-Rnel,  BideUre.  BiUcCiHTlia.    CiuMfliuff.    Cnu  ntlp^4  luuiUf . 

SSSA™ c^^TS"™™'. "S^a°£ ^M^ut^M^.  W.med. «,t  Dynamo  CaiUDKB.  .bont  ItO c.-p..  1>  BlUl»rtB--Ki«ll«t  i«timonl.lt  from  HobetU.  Jan. 

Telfc    IT  .  1 11^  IXYI.,  IITiit.,  JWX.  XIJLI1„  »Mtin       "•'"■-'■- '^"'■•-  BUH»«l«.-Dl.lricl  AuMit.    wmUd.     Smd  »  Itunpe 

Xixi'..     ixiT..    xiXTI..    xxi*U.,   UClvni.,  Oir^'ni  wkuteil  foi  n.  «ia.  csntra  WnodtutnlDg lAtli*     (HpuUcuium>i<iupUcu<iHiB»w>ittp>Hu. 

"T=u^f:'«-1^ia.'KS;a^i'«.'*-  ^_i-fVU.,-N..i..u«h»p«.««.^vri«..».™<.w-.        BUli«^-W«^hmiug_^t«__«mpl.  ou.^ 

■IjWiii^-i^, jjrt-ft»         LatliBPlywliWl,281n,dl...andCr»tilt.  H«nl   TiUoMilaad ^tir«^^  M«jn»t 


cojipei  BoUar,  3 

>1  Bngiaa,  bnii,  Hn.  bore.  ]|Ib.  it 


.  5?.Rt?».?i?u?iJ^S'e'mrU°iw?SjS''°o™"S  OITpriiLoerchiin((8«M«h.  Winb^. Donkey Fump 

HJ'>M>?<ui'ta£uC»uti>wU  B'Jtt&^T'^^^  *  bjnillfol  Bnutan  Ooatakln  BuK. cn«m eoHior. 

ffil3S?iVt^"^lS2  oViUt  uSrt?'Mlim^»''lIIyt  g^wlil-H.  KlU'irBndie-.Bit"ilKmll..T.  "•"ipS^          „_.„    , 

.i!!^*''?^.^^^^^'?^!?"^  J^^^!  Dynamo,  miped'^r  finl.h.  lOtln.  8>meDi  sriiutnn,  li  ^/d Jul^  <x^!^Vc£3^ 


rd  Valoanliad  Plbro  (or  lU  kiiiii  of  IetoUUoo, 
IntenatloDal  In-ventloaa  Szhi'bltlon,  But 


■sirs! 


■tar  e  fehk  tMlt  br  hHplaf  evrealTH  —  ^„ . 

mhI  ■><  ■  pinnlT  sDuUU*  ma*."— (IHI  fc.iw  gMMh 
WM>  UbbIi  wilk  (ollUif  vain  «  KlU,  Itfl  enllliauki 


£NOLIBH  HSCH&NIO  AND  WOBLO  OF  80IEN0B. 


Mil  f,  II 


Oat  Out.— Rut UlatUr 

BcUR-n'  Su  Btove>.  U.  !«.  1l  Id,  li.  liL,  Icr 

Bliawoaiaa  forEi)ilb:tiaDi,UoilFlf,  BrlentlBFlnitrn- 

M  HlorOBOOBia  Midaa,  In  boi.  nneliap.    Llit 

ICtok,  (tbanrln  T*lo<— Richard  BiKsm  A  Co^  I, 

MUdai-lu*,  LiUdb. 
TlOlin  for  Ilia,  magninrtDt  hIo  InitnimtDt,  lulUbl* 

To  OultallstK-An  InTtntor  mit  ■  VKtua  t» 
utfrtblnLn  ibAAubFrariBff  BtiDftll  vrtLclt  orfHWEluab*  All 
■Mllln'rT  uen  Vor  lllU^  pLint  irqlllrM^— AppJr  !■  flnl 
teMUH  it  I.  C,  I.  OluUiH-rosJ,  IUtiiii  Tuk.  B. 

7at«iit*.  CMicna.  and  Trad«  Sark*.  — For 
HitinilVBoriovn(ckBri«i.kpplr,0.i-.>THhAlc>l  UUHfl^ti. 
tWt«TlgterLi-ilTt<l,B.O, 

Trlorals  Wlltel*  Blcjcl*  Wheel*,  ud  FltUnBi 
WiHiilbii  cbap.  AlH  (nr  ■•(•■r  bicjoUl— w.  0>i»iit 

XdmrdW.  I^rniT-  Ball,  Olui  Bottltud  Cork 
TiathfUi  ^■■*^***  CheiLpcct  And  botl.  llit,  latKiDpi 
100  Fontrn  Btamps,  loclndlng  Bn;iuwlFk,  Ctylaa 
FktaDtBplnl  Grip  I«tt«r  S*Oka.    "AnlBnlu 


O-  PIlklnKton.  U,  SKkTille-itnet,  PiDcudillj,  W^ 
M*(1g    LkBtera   PllotOKrMpli    OoloniinK'   Sntlr 


Oxrsan  Oaa.  coiiiprM>ealncrlm<l«i.  band^itand 

■utlntft-bulldidil,  B.C. 

Oxycaii  Qaa,  Fomprciicd  Into  lion  bttlci,  llqald 
a  bottle* ;  pilcet 
i.]iu4Apii4ntiii 


Ovrgtia  Sa*  compreneJ  li 
^tmnonik'*!  Talaaoopos  "l 


ZBColktAd  Wtr*  T»bl«,  •hawtBf 

stsrar-'"'""--'''" 

•hwdftrd  O^o.  In  boa,  mtph  jola^Bnuutni 

WtaAnnt  Inflnanea  IbMhIna.— Sola  HUbIh- 
neen  tl  Itanjtl  Pmnen.  It>K>rau  ttulMHlile  h  t* 
5(mfkeac&«T.-I»>,>l>i>i>iui,ulCa.,  lilAaL 

QmlTUiainat«r  Card*,  baptand  fntuwintial 

milatij  h»MmJ,  nlo..  M.  ^Ol,  UMTi  Ua.,  Ii.  i  pirtim— Ai 
Writa  for  Klw  Vandhanii  Mid  Oo-'«  larft  oan 
OoL  Boh'i  Fatmt  VUtar  Plpa.  Trice  li.  «d,  poet  free 
The  Plpa  of  all  Plpea.  Pria  1l  Cd,  poet  fiee 
PatnmlHd  bj  tha  Frinoa  Of  Walaa.  Frist  U  Sd. 
B«ooiiiaiaiid«db7  the  BXQLiaH  ItiCBAiiic.    Frta 

A  Inra  Onra  for  Djipepela  ud  Baartboin.     Col 
Kg«'>  Flint  mu(Fipt.-iM  •bolt. 
Bolliiur  by  Tbouaaiida.— Try  ooa  if  jon  haTa  nol 

HmotAd  kU  tba  World  0T*r.— OoL  Boaa'a  PatanI 
BawaiS  of  Imltatlooa.  melua  ud  fraadulent 
O.  Dbal,7.  BolbonTladngt,LQBdsp.  B^O.       ' 
OoL  Soaa'a  Patent  PUtar  Plpa.— Look  ost  foi 


Moiiel  Steam  Bntlnea  made  or  repaired.  Stpartte 
Tiioyda  Eonafl.fiil]  ilae.  portable,  hold  tiro  blcyclaa 
ScLnaraoT  Hazaffon  Arttdaa.— Fall  dlrectloni 


BecQnd-hand  lAlhaaand  varloui  Itemi.  Giro  dftalli 
Nota  tha  Addreaa.  —  Bbitixnu  Coufutt'i 
BaTeialiiearlTDtwI.Bttl(B.  "Iniilar  to  thoH  onrlew 
Knclaaar'a  Tool  Dapartmant— I^iliei.SUiipen, 

Britannia  Co.  eirbangt  any  artlolei  nnleee  made  to 
BotUd  Oil  qnick  di;Fr  aonuthlDg  acw,  fall  iroiUnE 
Odd  Spiral  Spring'  Dude  to  onli^r.  tutirru  Eprlog 
Xlaatto  BtooUnKftKaecCapi,  lie,  bael  remain  (or 
rur  *clf  hUMatt  r»f.— l^ajTa  ud  hp,  fl,  IffaKburoaflb,  bur- 

Hloraaoopca-  - 


BcTcD  jian'  "  Bnffllab  Hechanlo."  oil  compleU 
Copying  Ink  Penoll,  new  pitent  ludellble,  Caa 


JZ'Td^ 

"boikitpti'lal^ 

r.    Hours  l-Blowl>)pa 

sSS'&SSSt 

■,?"Jn™. 

rP"^""""' 

"Blnta 

m  Bkk  OoIlectlDK."  1 

uittated  Paiopb- 

BoUer  (eggtia\  Sit.  by  SJIn,  i 
Bmltti'a  Ballowa.  obloog.  33ln, 
Orvan  Pedals,  mabogan;  ;  mail 


«d  <  oudlUoo,  II 
■e  wld.— H.  HUP, 


VlTS.  It.  Id.  wr  lb.  Lloa  Wire,  Ma.  M 
Tt't..  ..-r^J'....  ■<  Ifa.  1.  lea.  1  Na,  t  Ita. 
1     ■•^'  \lcl'-'  'mj^  1  qnallt J.  workmaniMp,  appear 

JKatob*  Pateuh  iHtttarr.- ^i^    T"*  ^odncad 
Xlaotrloal   Bncpllea.     Wboletalt  OBlj.— Xucvri' 


Thoarbt-BMtdtnff-— A  tu\l  eiplanaUon  lor  Td. — J. 
Slagranu,  lai 
iToiy  handle  PoakeC  Knife.  I  bett  iteel  bladei, 
A  Sianle;  Hlttolos  Ical  MloroBOopa,  witli  ipot 
KlaatrloBoU.  Baiitry,  PuiU,__and  SO  jardi  of 


DavODahlre  Oream,  dtllcioai,  br  Impreted  c*Btcl 
Planlnr,  not  eiceeiHng  KHn.  by  l(Hn.  by  81a.— B.  II 

Vor  Modal  Work  [»heel.oatllDg  la  brtM  oaly)  ;  ala 
Borlai.  Tanliif,  ud  IJi:iiir-Ciittlii«,-Oi.«>.<tiki»e. 

.'   parte  of  Blaetrleal    Apparatos  o 


■nry  AsitrtpUoa  liir  aBi 

Saotrie  Bella,  B 


icrlos  Fattier  Wire 


Bnglne  and  Boiler  combined,  t'n.  boia,  ISId.  iliob 
tiy  Om  ;  Ttiy  ehiap.'  lti»i  Haiia,  Faiacktllty,  CbsHer. 
Unlnnal  Oattar  Piam*.  illda  tUu,  CI.    CaMlof 


cartiS^ilw.  n"  *:« 

^ni.Lraiih 

^WootrioBall. 

Is.     Loolcin 

hi  BMtarr,  it-    Blchro- 

All  Pane  and  Pittlan 

L-«°afi?."  ''"''■  ""■ 

.,JSS1»«S 

IZ^,^'^^ 

eowl  iccond-tumd,  olisp. 
«,  LHldoil,  w.u. 

KIcaorTalo 

Ut  lor   all 

purpoaci  by  C.  JOBMBOM 

PUaa  onred  a 

BuHj.    rmbipg. 

Standard  Ohma—S.  Bu 

;^«^ ''"■  "'"'"■ 

Brldsea 

— *.  D0PT»!f«  oan   alM 

Living  Botlfere.  e^^  f" 

fal,  p«t  Irrt,  W.-»..-L.  IIOTT... 

Qoarler-plalo  FJiotOffT»phio  Bet,  Mjaplete  In  ^i 
Peaiaark  f  ark,  Loaaoa,  hIl 


Inoandeaoant  tAmp.  *'Lp>^  Inc. 
Inoan  daacent  I.ainp  ^o  GUI  Ecail  Tl 
Inoandoieant  Lamp.  Batirry.  Wln.ctBt 
WHt  Par  many  TlmMjUiglr  CoMN 
Stepheat'  Bine,Blaok  '^^^^V^'*^^ 
One  Beoipa.  T  aUrapa  ;  two.  It ;  One.  Uiiq 
genulna  Commifplal  Oitrata  Van 
A  Sew  Tamleli.— A  Spirit  Copllu  rlWHl 


Pattarna  o[^  Wo.  BnawMUuIaiht.  S. i 
Ooca  LieaTa*.-  The  BollTiaa  OhMwoI  L-, 
prDpntAH.  I    ' 

OooaorCuM  IiCA-rM^ltui U.iiiiaJ  '. 

rata  lak.  tttan  BMBiaKr.    T»  Cj^>*l1  iimiJ*i« 

o-tiir.  \ 

Ftruna   aflllrted    with    IndtpatiaB  iedIjA 


Oooa    LeaTM.  - 


Sample     BBAet.  aU  M 


Fan  Oastlnn^— Impnrmd  BesMaaidb^ 
la.,Ji.i<la..u.;Ba..  la.     &-).wUaa,  iL-VamA 

Water  Xot«i 


Dmamoa.  Jonv-a  FateaU  a.Ufc^TOBui:  ^ 

3^ta.'»te».-lL  J.-aa.  ~ 

Fmnolaa  Workad   Ont 
Synamo  Oaatinm,  Jonn't  patent  EiltfJ 
Dynamoa  finlibed  :  S  c.-p,  Mi.  i 
Dynamo  ArmataniB  ot  abora  • 
Dynamo*  tor    botuo     Ilgti^Ba. 

Dynamo  ICaohln«a  R«pMlred.  KM' 
Uodtl  Bnffine    Oaatlara — Bei)   **>  ''ix 

H  IJil  laUaipj  uit  DKpara^WuuB,  IUlit-i»«^*^ 

DynamoB.  vlthlampt,  new.  FlBaHi»]I<M 
r.qf«l,  lul  UD;  B,>;  sAr  kIhiti  £U  IMk  M 
iTLlfd  bjap^DtH'at.      CaaMhjfi  nrvgh  rat  iaiei*-  If 

Hardy  Biitlah  Pema. — Aipleninii  HiiM-  _^ 

AtbirlBBL  kuiipAvlrlaia.  II,  It.  M.i  ailafitBKta^J^ 

A  few  Qiamme  Dynamos  tar  aalo, 
M  Otu.a.,  IM.  Baitfa-niail,  Caitiff. 
Bloatro;Kotora  from  a&a.    Sodead^^Mi 

Ledancbi  Call*,  Uannnoia.   SalH 
au  IMli.  Wlri,  rotate.      «bul.taU  aa4 1 

Dynamoa  n^lcwl 

rua'iaeaWitbfllparb 

lUt    of  _  

Di.  Ac,  comptet*  M«f2l 


•  Swerd  and  Bhsatk-I^ 


Teleaoopea,  Opera  and  risid  lliiiiii  VdJil  M 
ninatrated  Oatalornea.  two  atampL-^  " 
Repoueae  Work.— Brury  rugaiilta,  •Ci  " 
~  Baaley'a  Index  to  Ooomairle  Obvck.' 

DyilTT-if*    n*w,  Inmlnated    armature,  Uffl-.f  "■ 


Ind-i- 
nort-o'. 


1  OilIL  tin.  tporlc,  Tlth  t 


Bttj^ine  and  Bollar,  1|ln.  b]re.la 

Laon .  ti  Bnt* Inea  lor  alio,  3Ib,  4iii.  t]lD..i.' 

Iiatb-^^a,  *  a.     nlrei,  back-K«»iI,  eomplei;  "'• 
Itimct.t-'.    '-!  .<t      IgaiMisDL.Taii.M,  lIoe>.Swl.t^ 

'Xb,;    .  1  >-  •ebanio."  Voii.  xxn.  to  XL. 
iln,iAi':ai.r      W,M,ti,U.  BtavkaB.aacel.aanM 


Uat  22.  1886. 


ENQUBH  mCJHAinO  AND  WOHIJ>  OT  BQEPKIR 


.ASBWEBS  TO  OOBPBBFOKDEHTS. 


«>W  ttouta  Mieaiiicta», Sinud,  W.O. 


a  BiiATU^ig  qoflriefl  pot  the 
w  of  tha  aoniia  to  wueh  thg 
ii  mad*  An  limilliil  liiHi  n. 


k^^OTotbu  u 


>Xa.«a  nt*r.    l.  Noehusi 

^i^r3w,.ar    r^pllM.    4.  Lei ._    .._ .  ..     . 

K 1 Imolnien  or  eornapondHiti,  DC  lAcre 

uuuCbaJu , 

_  .  , ..  ^an  uJuo^forfdncAtnuloiKleDUfle 
m  ii  sanered  Ihiougd  the  vatt.  '  '  -" ■ 

^a_._ a^ -t  to  the  BflitO*,«fl*iu»*ur- 

JneipondBnti  ue  not  kItbd 

,    , dnwn  to  hint  No.  4.    Th« 

^^tioa  Oeroted  to  letlan,  qiurlt*,  isd  lepllst  ia  laant  loi 
^ftt  nMETftl  ffoodf  uid  It  u  not  fur     oompr  U  wltii  qaee- 

ImBjiiiil I  indicated  abort,  ind«h ua on^ of  Indl- 

'Wbial  Isterert,  and  vhlch,  tlnat  adTSiUHmenta  In  thtoi' 
gfcwi,  lead  to  npllea  vblcb  an.    The 
-»_■..  _■ .- — aoheapmaanfc'-"^'-'-' 


Aooe's-giite.  R.W.)— J.  Hjilh.     (See  iadleoi,  or  pro 
ruro  iDcli  a  boalc  u  Watta'a  "  Elentrg-UBtalliiilrT," 
l^kwood   uid   Co..    IJt'Uunen    HiU-coDrt,  EC.)-    „ 
D,  a  Josh.     (Bee  ElectTo-motan  In  tli'  ln£eN,  and 

u'elfctrl  "raUn;,  °wben  "  1*  onlV  a^mo^",  lul  • 
(aU  to  itate  bow  Diucb  viia  fon  bare  mmnd  * 
on  iht  magneli  aad  RmAtoRi.;— Sitktt,      |0,ua- 

™       It   It  the    thtrd 
ITJtf  74°,  and 

onvnsd  b^tba 


Evarr    Workuan   counaaterl  villi  I'le  BDlldlng 
f"^"„™'J'!.'''''v!',1'i?"''"'  •"'"''^  •^••rtia  1»  "tHR  BOILD- 


TEHMS    OP  BtrBBCEn»TION. 


.^at.  C.  J.  JoKiI.-Bar.  1.  Sawlhu.— J.  S.  BUtand.— 
■  W.  Aitbniy  and  Cj.^Sleetile  Appanitiu  Co.— Tonei. 
'-'—Ailabiuna.— Tiophr.-Chpt  Ku*.— TnleaiL— Vaadn. 
~",  -Vnloanlte.— J.Towalej.— 4C<MM"««f»oi«tb«Th»«ry 
.  (  Srolatlon.— Ignoiant.— John  Ballot.— St.  Helena.- 
'^iimi  Hind.— Cath-^e.— W.  8rk«a.— Tens.— Pan 
•~"'ft»(l— H.  A.  Waneu.- K.  J.  Xuiaat.— aiatton.- 
^  .  JamniT,- 1I.L0.E. 

"■  cAunow. 

:   Wingretto  bftTB  to  put  oai  nadsn  dd  their  gni 
Affalnn  a  ewindler  who  haa  leeenllj  twen  — "^"g  nea 
anr  Sale  Coloma.    We  partionlailr  caaliaD  naden 
"to  trad  mofvj'  tt'err  ihtg  git  Ihrlr  iiwCr  esaept  hj  meani 
of  aFoatKlfflMOrdarmadapaFibla  teadajiaaftisdata, 

_  *&d  (oatop  tbe  order  nod  get  their  mim^baek  II  the 

-  noda  do  not  leaeta  than  bafota  tha  ten  iKj»  axpira.    We 
oo  oat  beat  to  hecp  awlndlen  out  of eili^lleiiiiiiiiil 

-  wilnam^  bnt  they  eaallF  a«da  n»  by  changing  thrirnaipee 
'  Mad  addinaeg.  EapeoUlr  dnring  the  next  lew  veeka 
,.  vnmm  readere  agaloat  "bu^Lioa."    People  who  »» 

*MdT  to  put  vlUi  appaienti;  taluahle  Moda  at  rofaioaa 
(rioea  ahould  slwaja  be  inqniied  about  Mtore  laotast  li 
,  -Maottium. 

s  plniona  on  tha  tw.i  ih»tta 

.jur  aheteh  thaaeeond  ahait 

will  reniive  lour  Dines  aafait,  Itli  adrnplanuilrer 
ot  ealcoUtioD.  S.  It  la  almoat  InWdlooa  la  aniwei 
each  a  quefl^ion  u  ^*  What  ia  a  vood  nidlmantarr  work 
on  aatiunomr ! " ',  but  poaublr  Sir  X.  Beckett'i "  Aatro- 
nomr  withont  Uatbemitlca '■  (Sodetr  lot  FnanotlnK 
CbriatianKaDWledge)  would  anlt  yon.  Maln'a  "AaCro- 
nomy,"  published  by  Lockwood  nod  Co.,  la  a  cheap  and 
Terr  naelul  trealiaa.  S.  The  ohemfcal  yoB  mean  ii 
probably  blmlphite  at  lime,  bat  we  wen  Ml  aware  It 
WBanted  lor  "astinj"  malt  Uqnora.  4.  The  tendency 
to  alter  ahape  in  anrtaca  pUtea  1*  coneeted  la  the 
Whiiworth  pittenu.  Bea  the  indlaH.)-C  H.  Tnniip- 
■o*.  (Wbac  adTantaga  la  to  be  g^ud  by  eombblnff 
.  *'air,  ateam,  and  gaaei'Ml-O.  ^iibt.  (Attampta 
have  been  made  to  atart  Bodettea  of  tbe  Und,  aad  p""- 
ot  them  have  been  — ~" — ■"'  ■-  '■■'■  -' — ' — '-■  '- 
They  meet,  howeie 

elnb."  l!'n  i^^ot , 

rtrnnimb!,  point  by  j»lat)-C.  H.  T.    (: ,  _. 

the  kind  are  found  in  mion^paita  at  ttw  soontry.  It 
la  CMDaUy  oonaidertd  that  the  Ttafadty  haa  been  the 
Mb  of  aome  great  battle,  and  the  bonea  hare  been  eol- 
d  and  pDt  into  tha  duisal-hoaBe.    1.  It  would 

'-it  the  aide  of  tha  bora  dnt,  andaoallT 

-•"     "  ■"■ "—  Jl  tbaooanbyconld 

la  H  naailj  aa  any 
ICandiaMar.  (We  are 
a  the  Und.   Bran  in 

. 1  latfnuoaata,  BprlnKi 

e  alwaya  need.)— f.  A.  W.  ilbrmslluda  ot  pre- 
■ernu  iMt  aea  p.  «W,  Vol.  *TrTTTT,  pp.  tog,  ul. 
Tol.  ZXZVI.  Toe  aommoaiat  plan  la  to  praaarrs 
Hiem  tn  a  tUu  maam  ot  Uma.  bat  aaay  hounhOldera 
«aa  aoUd  paralBn  or  bnttn.  The  oblaet  la  to  doaa  the 
pprteot  theabdl  bomaaaMabythaalc.  At  p.  Ul, 
ToL  XZXVI.,  yon  will  And  ddnatlona  (oc  kaaptog 
thambythetbonaand;  bat  they  may  alae  be  pteaened 
la  water  doaad  with  either  boro-glyearlde  oraaUcyllc 
add,)— W.  c.  (It  lanotalaarfroiaToaiqnen'aBelJy 
what  you  want  to  do,  but  yon  will  And  tnU  fflraaUoiu 


._ j'rt  knowolar., 

rtlmu  for  hoepinf  them  in  order.)— 

,, rt'a  tIoUd  WH  bollt  ud  of  two  flat 

both  back  and  breaat.  Theae  plataa 
were  made  of  two  t'eev  din.  tbiek  on  one  edge  and 
l-l»n.aatheoCh«r.  Tha  think  edna  were  glued  to- 
geUuar.  The  laainh  ef  body  *u  lUiL,  width  at  neek 
Sin.,  at  tan  6).  depth  (ontaide)  Itin.,  baaa  bar  in  nntrn 
on  joint  of  bieaat  plate :  amindpaat  near  ons  of  the 
■tnight  balea.  Uatonala:  pine,  and  arvaoltabla  wood, 
bat  pretetably  maple  for  back.]— B.  A.  Williiu. 
(Tnatanoea  ot  the  kind  have  baan  raoocdad :  but  It  la 

"y  beUered  that  the  "  Hgiina  "  are  modoofd  by 

. Oil  atthaanptrfloliklTehu,)— O.  0.  Foi.    (Oo  .     ' 

■  book  lathe  beat.  It  li  publlded  by  Iwkwo  >1 
'  Btatlouer'a  Hall'Siiurt,  E.G.)— NiiiTiDiia. 
"  '  *     -      ■  -      Tstaooti  perfaetly  naclMa 

T._BasD.     (BaTemlanch    , 


4    EbirtDm    tij    Iha 


(Camphor  catrird 
aaa  diainlectant.)— Ai 
aoIeatlBe   aodetlet    b>' 
atarted  under  the  i 
For  particulaia,  aaa 
KiriB.  (In  typo.) 


penon  (a  perfaotly  n> 

u  T.  BasD.     (P ' 

ilready    been    i 

Loaoloea  of  the  Exoubh  UacBiiiii. 

Inoloea  otbaok  Tola.)— S,  Stobbi,  O. 


OSBFUL   AID    SCIXSTIFIC   S0TE8. 


ntlltltllllf  0 


at  Ib4«  Bambui,  -itob  m  M.'S^,  Or 
or  kLnJJDir,  li.e4.HicL. 


Oompocltlon  Prune  Omamsnta.  —  Tha 
following  redpea  tor  oompoeitioni  ot  tha  nbore 
character  may  be  found  ntef ul :  DiaaolTo  lib. 
ot  gloa  in  1  nl.  water.  In  anotbai  ketUa 
■    "   topether_  2ft.    rf    rwui,    I    giU  " 

getliBr  ii 

□{  Qiialj- rolled  whitiag,  and  work  it  ontil  ii 

the  conaiitanor  ot  dongh.  2.  Boil  Tib.  ot  beat  glut 
in  7  haU-pinta  ot  water,  Helt  31b.  ot  whits  reain 
in  3  pint*  ot  nwlinaeed  oil.  When  the  aboTe  bava 
been  well  boiled,  put  them  into  a  large  veaael  and 
aimmer  them  for  half  an  boar,  atirring  the  mixtnre 
and  taking  care  that  it  doM  not  bMl  i)Ter.  The 
whole  must  then  be  tamed  into  a  box  of  whiting  rolled 
and  Bitted,  and  mixed  until  it  i*  ot  tha  oonautenor 
ot  dough.  To  naa  these  oompoaitioni,  promitd  oa 
toUowa:  The  proper  monldi  being  prepared,  they 
are  thoroughly  rubbed  upon  tbe  uwidawith  ewaet 
oil,  and  the  oompodtion  Brmlj  pnaaed  in.  Attar 
removing  the  moaul,  tha  oaat  may  ba  dried  br  a 
^tle  heat,  or  while  atill  plaaUo  it  Mo  be  applied 
in  it*  proper  place  aud  bent  into  any  poaidoD. 
On  thoDiand  ouhic  (aet  of  nitrogen  weigh  SOlh. 


NOTICE  TO  SUBSCBIBERS. 


CEASQS8    FOB    ASVERTIBINI^ 


atatempeiatnceot  32'Fah.  and  a  preaania  ot  161b.    , 

per  aqnare  inch ;  oxygen  weigha  90]b. ;  the  mixture 

ot7TUlb.  ot  nitrogen  and  SsJllb.  ol  oxygen  makes 


---„ _.._  oxygen 

l,D001b.  ot  oommon  drj  air.  Aa  the  oxygen  ia 
beayier,  It  oocnpie*  Issa  bnlk  in  proportion,  so  that 
It  we  take  the  air  by  balk,  790  onbio  feet  ot 
nitrogen  and  2tS  ot  oxygen  make  1,(XW  cubic  teet 
of  air,  which  will  weigh  821b.  The  amount  ot 
watery  Taponr  ia  TBry  yariabla,  ehangea  from  hour 
to  hoar,  and  dilTera  in  locaUtiei ;  bat  tha  small 
amount  ot  carbonic  add  is  loa  Tariable,  and 
changea  only  from  l-2500th  part  to  about  double 

In  the  absenoe  ot  a  dniy  authorised  and  offinal 
atandud  of  filtration  regulating  the  volume  ot 
water  to  be  paiaed  through  a  given  area  ot  sand  in 


l!t,^° 


.    that  Is  tacky,  .      _ 

■Ilia  dry  BodSrin,  bruab 


(he  broiue  powd«t,  and  when 
-  -  ,  — ah  off  the  Boparftioua  bronij.) 
liLui.  (It  ia  nintei'a  or  llthognphto  Ink 
Then  it  haa  to  be  driTtn  through  holea  in  a 
miwsb  Ul  paper.)— Foiiaa'a  Euth.  (Yea,  It  ia  uaed 
tor  oll-Rflniiig.  We  do  not  know  where  you  oould 
obtain  crude  petnleuni,)— A  Bbiobb  SI«8.  (The 
reaiatanca  of  No.  16  B.W.6.  oopper  wire  ia  -IMTB  ohm 
per  lb.,  and  I'SSHb.  bItc  one  ohm  rulatuioe.  Of 
No.  tc,  -lulb.  (nearly  half  a  pound)  gl?Ba  one 
ohm  reaIatan«.)-0.  B.  (You  moat  use  paint 
ground    up    with  Tamiah,  or  ttia  ordiiuuy  ground 

eoloora,    acr^ned,    and    thlaned   w""-  ' -■-- 

vamlah  ot  copal.)  —  a-puio  Po«B»r.     ,... 

■oeept  tha  raaponMbiUty  of  adiMoff.  Than  la 
wnk  Bad  good  payforUHrlglitaaitafpaoM.  Addtaaa 
the  fBOBiry  to  the  Orown  Aoeat*  (or  the  OoknleB  (Ti» 
mania].  Colonial  OSae-bniUlngB,  Downlnc-atnel, 
■""  ortotheBmlcntloBAgentafiwtheOoloaiT.'Ihe 
—  — '  "-'--'-v  u&  Onponttloa,  avuuaaa 


eanh  21  hours ,  tha  titration  is  effectual ;  . 
hai    been   generally    rccogiused     a*     a    teutatiya 
ataudard  rato  ot  filtration.    Tha  water  companiea 
all  keep  within  thla  limiL 

ToB  axmrinenia  made  at  ToroBTBi  with  the  new 
flTe-barrel  Nardentelt  mitraiUante  haye,  according 
to  tha  Tima  Vienna  oorreapondent,  given  the 
following  reault*:- At  1,000  yard*  range  26  par  i 
cent,  ot  tha  shota  took  effent  on  a  tHgat  tiro  { 
mStreabigh.  At  fiOO  yards  70  per  oent.  ot  the  shota 
-    ■'-■--  luo  shots   in  twelya 


Bnpa'a  Ooooa. — Qratefol  aad  Oomtortlngs— *  B* 
.  thiRiiiiak  kaowJaaaa  ■[  IBi  ailinl  lain  HUcB  nma  Ua 
•HnllgniaCUintlDa  ul  HbltlDa.  aa*  H  a  amlU  atallaB' 
t/^aarikaSarantrnUi  al  »U-Hl«tM  ObM,  Hi.  aHSBu 
rrraitt  anr  knaktut  UMaa  wnh  a  *aUaal^y  iamn*  tna- 

■iKlaally  MUt  ■■  bbU  khbi  eaaiiik  tv  naW  ««i  tnaon  ta 
SlHaaa.     HuarUa^HkUe  wSSiim  mlaell^  w~(  at 

U^  uB  a  >n>al/  WiSh*  lia»."-IMI  ftrnH  ^fiT- 
HaBa dHiili  vAt  (siUaa  nIK  «  Milk.  fM.  aaily  taiaata^ 
laMial^lBiiaB  wr»  M   00.,    ■•HtiiatMi  9mSS, 

Holicrwaya  FlUa.- The  stomaoh  and  Iti  ttanblea 
foil Vg''£'»^iu!h,  [DO  llunl>nd  Kitr,  or  >  Tail  nlHUal 
l7lD.,.l.i  Uak  <,n^lU».-[ioVT  ] 

OUR    SXCEA2T0E    OOLUXH. 


seoonda  and  430  In  one  m 


tnrpaatlns       Tha  Xillir  atatea  (hat  a  large  b 


wore  regittaiad. 


j^taSd  lathe 

soath  of  London  next  aatanm.  There  will  be 
elarsn  oTens,  beside*  an  Amn^oan  reel  oven,  and 
the  oapaoity  will  be  at  flnt  100,000  loayea  a  weak, 
bat  pioTiaion  will  be  made  tat  iaoreasing  this  lout- 
fold  it 


iVin.  Brltiali  Oliallance,  ot 

Latnv,  by  md  maker.  Bad  eok.— He 


dgine,  alio   nearly 
flhiflhed  w-llibb  njvBBU.     BuhBBsa  hr  HIcnHeop*.  Teola,  P' 

Wbit  oSen  In  eiobanga  for  Sleotrlo  S>KliM  (1M»- 
uUiitiWlUi  fm  Bais*!  wliirti,  futsUi  a  ul»aM  buiBbI. 
BkoBI  ilk.  nlakt!  aim  aav  OjIdiMtTla.  Sa)i.  (Ub,  egal  Cl^ 


▼I. 


fiNGLISH  MEOHANIO  AND  WOBLD  OF  SGEENO& 


MitS3,1| 


Printing  Ptms,  Type,  &c. ;  "  Britlah  Battlea."  2 
vols, "  Amatrur  Mechanic*.^  quintltr  nf  "  CrcUnt,"  '•  Lettare 
Hour."  Cash  offan,  or  exehaDge  anythiiig  awful  — BsLCHia, 
Uejbrldce,  ICaldon. 

3iB.  Vertical  Bnfflne.  Exchange  for  brass  Lubrica.> 
TOBaaadOU  Cap*,  new  or  aecond  baad,  ralae  £S  10a.  OfTera.— 
J.  L.  OasBHWooD  14. Claraaco- street,  Choetbam,  Manehatter. 


BraadoB,  Saffolk. 

I  want  to  exchange  "  Bnfflish  Xeohanio,**  a  week 
oM,  flor  *«  Garpcater  and  Halld^r."  Id.  paper,  4daysold,  reffu- 
larly.— BvLL^ao,  Newport  PagnelL 

Six-keyed  D  PiooolOf  ooet  lOs.  6d. ;  will  take  5s.  6d.,  or 
•xehaiiffa.— PooLB,  at.  Jamea'-greea,  Thlrta,  Torkahire. 

Bxchange  tubolar  copper  Boiler*  with  water  gange 
and  flB.  cjUBder,  for  a  lane  irood  aelf-acilBa  fooatain  or  offers. 
~       ftxa,  SI.  Uiffli-street,  Mold. 


One  quart  Bottle  Battexy*  wants  new  xlno  and 
earbaBSfcatcaad.    WOat  offiws  f  — Addreca  aboTe. 

S8  pure  Zinc  Bare*  Tin.  long,  |in.  thick.  What  offers  ? 

Wm  exchange  }  H.-P.  Horizontal  Enffine,  turned 
flTwbael  and  goTcmora.  for  good  Mia.  BiC7cle.--Jf .  Littlb,  37 , 
ttii  JohB'a-road.  BcBdlag. 

What  offers  for  half  horse-power  Steam  Eoffine, 
naaily  BOW.  brM*  cylinder,  lagged  la  roaewuod.— Apply,  will- 
aov,  Ooaey-hill,  Olooeester. 

Uln.  Bioyole*  worth  £3  10s. ;  in  exchange  for  a  9|iB. 
or  tta.  Ttieacope.— Xaiaoii,  18,  Newiagtoa  Oreea-road,  N. 

Perambulator  Wheels,  new,  |  rubbers,  turned 
axlaa,  complete,  plated  eapa.  Bxehanve  nilTer  Curb  Albert. 
Motaal  ^^proTal.— W.  Smrb,  Bilitoa-road,  WolTarbamptoa. 

Wanted,  Lcrer  Watoh ;  good  exchange.  Wanted, 
•ffBia  for  Toatb'aTriiTCle.  Meteor  pattern  :  part  Aolahed  a-borio 
•aglae  bed ;  uo  "  B  M."— Aa  abore. 

Warranted  Crucible  Cast  Steel*  7-16In.  to  lin.  dia- 
BSter,  li  to  Sft  leagtba.  Will  exchaage  for  aaythlag  aaefU.— 
U.O1UBBT,  Oxford- road,  Sbeflleld. 

Tough  Mild  Weldable  Steel.  8-16in.  to  lin.  round,  or 
sqoara.  "WUl  take  aaytbiag  aiefal  la  excbaage.-H.  Oiusbt, 
Oxford-xoad,  Bbeffleld. 

Wanted,  good  strong  Trioycle.  in  exchange  for 
ivpctior  Salt  of  Black  Broadcloth,  beet  quality,  qolte  aeir,  aeyer 
worn,  fit  stoat  geatteman,  aboat  Ut.  6ia.,  coat  £9  lOi.— Wm. 
HsrrBB,  Wokioghaa. 

Beautiful  exhibition  31  dar  marble  and  gilt  Olook- 
height  Mb.,  £9i.  Bxehaage  for  Ua.  Bciew-cattiag  Qap  Lathe  — 
Tbomas,  IfO,  Laacaster-roM,  Prestoa. 

Hand  Sewinff  Kaohine*  complete,  on  white  marble 
slab.  IV  hat  offer*  r  Blectrteal  apparatus,  eoglne  or  lathe  cs>t - 
Ihffi,  or  chacka.— B.  Binclaib,  11,  Saadyfaalds-street,  Olatgow . 

What  offers  for  two  polished  mahogany  T  SauareB, 
BOW,  one  8ft  aad  eae  8ft. ;  blade  S^la..  chaaferad  both  edges.— 
Albx.  MiLUB,  Ne«r  Prcatwick,  Ayrshire. 

Vlshlnflr  Boda,— Otwd  Trout,  Roach  Rod,  and 
BboBlta  Keel;  Hair.  Hllk  Liae.  Bxehaage  light  Wood  Toraer's 
Lathe,  treadle.— 8,  Frederick-Street,  BaTloor's-road,  Leicester. 

lATge  Teleecope*  by  Donald,  on  tripod  stand,  with 
ciRolar  motioB.  Wl.lezehaage  for  Mia.  Bicycle.— C.  F.,  If,  Her- 
nw-straet,  Walworth-road,  8.B. 


Hard  Voloaniied  Fibre  for  Magnet  Heads.— 
MossBS  aad  Mitcbbll,  88a,  Chiswell-itreet,  Loadoa,  B.C. 

Hard  Vulcan  lied  Fibre  for  all  kinds  of  insulation. 
— MtfssBsaad  Mitcbbll, 88a,  CbUwell-street,  Lsadoa.  B  C. 

International  Inventions  Bxhibition*  Bast 

ATeaae,  Group  II,  Staad  1888.— Moasaa  aad  Mitcbbll,  8Sa,  Uhia- 
well-atreet,  Loadea,  B.C. 

Tndsbnryand  Sons*  **nigh  Tensten  **  Wimahuret 
ItACBiiiBa.  with  Compouad  BboolteFlates.  List,  eae  stamp.— 
Bdwlaatowe,  Newark. 

S4  IKioroacODio  Slidea*  in  hex*  rerr  cheap.  List 
seat  for  stamp.— Wxll,  Dalmala-road,  Forest  HilL 

Tricycle  Wheela,  Bicycle  Wheels,  and  Fittings 
WoaderiulW  cheap.  Also  fbr  aafety  Bicycles.— W.  Owibhb«t 
and  Co.,  WiMTerhamptoa. 

I«atlie8t  Lathes.  Cheapest  and  best.  list,  S  stamps 
Nothiag  equal  at  price.— Bobim  sob,  Somerset-read,  Sheffleld. 

100  Foreiffn  Stampa*  including  Brunswick*  Ceyloa 
Tatmaaia.  Egypt,  Greece,  Xaxembarg,  free  7d.— Hblt,  Foley 
street,  Loadoa. 

Tricycle  Houae*  full  siie,  portable,  hold  two  bicycles, 
£8 18s..  carriage  paid.— X..  7,  ClareBce-strect,  UrerpooL 

A  few  Gramme  Dynamoa  for  sale,  cheap.— Walksb 
aad  Ollitbb,  188,  tterera-road,  Cardiff. 

BlectrO'Kotora  from  sis.  Ko  dead  point  Battery 
eqaal  Boasea's.    No  fames.— Walbbb  aad  Ullitbb. 

Leclaneh^  Oellf*  HaBgaaeae.  Sal-ammeniac.  Bichro- 
mate  B#ils,  Wire,  Fushea.  wholrsaie  aad  retalL— Walbbb  aad 
Ollitbb. 

Dirnamoa  repaired  or  rewound.  Adrice  giren.  Com- 
peteat  mea  seat  to  all  parts.— Walbbb  aad  Olutbb. 

Send  for  Liat  of  Switches,  Indicators,  Telegraph 
lasttumeats.  Farts,  Ac.,  for  sale,  cheap.— Walkbb  aad  Ollitbb. 

Lampa,  42  and  69  rolt.  Swan,  £3  lis.— H.  Hbwitt,  SI 
Westbourne  Park-cresceat.  Faddlagtoa,  W. 

I  eclanche  Batteriea.- No.  1,  lis.  6d. ;  s,  18s.  6d. ; 

S,  ns.     ijash.— Addresa  as  aboTe. 

CopyiniT  Ink  Pencil,  new  patent  indelible.  Cam 
actioB  ;  oest  oTer  latrodaeed.  Warraated  to  wrar  well.  Foat 
fk-ee  7  sumps.— FoBBist,  87.  UBatiagdoa-street,  Klagslaad. 

Pilea  cured  at  once  by  using  Dr.  Farquharson's 
Remedy.    Free  by  post  for  Is  —9,  Btaadish-street,  Burnley. 

The  K'netio  Engineerinir  Company,  88  and 

87,  Brook e-»treet,  Holboro,  Loadoa.    Cuculars  aad  list  post  free 

Dynamo  Wire,  Is.  3d.  per  lb.  Line  Wire,  S9s.  6d. 
peraslle.    i'udiea,  U.  per  doaea.— aibbtic  OoMr&MT. 

Leolanche  Cella,  best.    No.  l,  lOa. ;  No.  3,  19s. ; 

No.  8,  Wa.  6d.  per  deseB.— Kimbtic  Cumpaht. 

Blectric  Bella.— Best  quality,  workmanship,  appear- 
BBce  and  Talue  la  B&arket,40s.  per  doiea.- Xinbtic  BueiMBBaiMe 

COMrAMT. 

Kaiche  Patent  Battery.— Best    yet  produced. 

drcBlaraaad  ScieatlBc  Reports  puet  free.— Kimbtic  Bboimbbb- 

IBeCOHPAMT. 


Electrical  Suppliea.  Wholesale  only.— Einbtio 
BMoiBBBamo  Comtahy,  88  aad  87,  Broeke^ireet,  Holbora. 
Loadoa,  B  0. 

DevODahire  Cream*  delicious,  by  improred  centri- 

fogal  procets.    Farcela  Foat,  lb..  Is.  8d.— U.  Bvll,  Maaor  Fa 
Martock.  Somerset. 


^2^*J^'<5^^^ffl'n?*gS°S^?T*°SlSSj.'i5/."'t',    .  Klcrcoope.  (BInocator  and  oth.r).    All  Hndtrt 
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Oil  Portrait  of  Disraeli,  supposed  raluable.  Offers 
wanted  ;  caah  or  good  esehaage.  Caa  be  aeea.— 8.,  Third  Floor, 
Wardrobe  Chambers.  Doctors'-commoas,  £.0. 

Drilling  Frame,  adjustable  arm,  stock,  drills, 
cramp,  scrBW-plate,  nee,  griadstoae,  ia  boi.  Bxehaage  fur 
LoeomotlTe  orHorlsoBtal  CMtiaga,  half  horse-power,  or  offer— 
A.,  17,  Feach- street,  Qaeea  Fark  Batata,  Harrow-road,  W. 

Wanted,  a  good  practical  work  on  Blectrical 
MxASOBBMBMTS.    Bzchaage^— Apply,  A.  Rbbd,  Loogfleet,  Foulv. 


THE  SIXPENNY  SALE  COLUMN. 

Advertisementi  are  inserted  in  this  column  at  the 
rate  of  Gd,/or  the  Jirst  16  tcordsy  and  6d,for  every 
succeeding  8  words. 

Motor   Oaatimffit  Buiteriala  for   Meelrie   Bella, 

Mittarlaa,  OalTaaometers,  lateaMty  Coils,  Mlarephaaea— ILxbo. 
Mbbbbaii.  aad  Co..  BrlstoL 

Inanlated  Wire  Table,  ■howing   tdm,  weight, 

w«totaa<ejpCTfoot,  foot  par  ohm,  *c,  frteo  8d.-KuiOfBBBBiUi, 

Standard  Ohmi  la  Iks, 
eonaet  to  tea  thaoaaadtk  of  ohi 
Co..  BrisloL 

Wfanaihiint  Influenoe  Kaohine.— flola  Maaafaa- 
taren  of  Improred  Fatten.  Nomarooa  taatiiaoalala  aa  to 
thoraogh  aOctoaey.— KiBo,  Mbbbbam,  aad  Co.,  BrlstaL 

Galvanometer  Oarda*  impsored  fortaareataai 
ordlaary  eomUaed,  Sila.,  Bd. ;  41a.,  leC  i  81b.,  Is.  :  pest  free  -As 

abOTB. 

Write  for  Xinar.  Xendliam,  and  Oo.'a  krge  new 
4  rodoced  Frioe  Ust,  post  free  4  stampa. 


BBAM,  aad 


Platinff .  —  SrevT     deaoriptioa  of  Gflding,    BflTei 
alBg,  aad  Breaaiag,  execated  with 
ilekrl-platlag.     Special  qaotatloBi 
p  for  price  list.     Saiall  lobe 
OoBBB,  Its,  Xiikgate.  Leeda 


Flatlag.  OxldlalBg,  i 
Speelalltj  la  alekri- 
"     *  oaa  stam    ' 


th  Terybcst  flalah. 
qaotatloBs  oa  appUcatlea , 
,oba  attaaded  to  per  retan 
Leeda. 


Tronaer  Lenrtba*  fis.  each,  uneap 

Dveasea.  Maatlaa,  Boys'  MolU.— Kbwitt,  87, 
Leeds.  Pattaraa  fk«e. 


Cheap  Cleth  for  Ladles' 
Wialeld  MoBBt, 


Blectric  Depoti  10,  Deansgate,  ICanchester.— Bleotrio 
BreMt  Plaa,  Sla.  ficetric  Bells,  4s.  ladocUoa  Cells,  8e.-Miu.^, 
Fropnetor. 

Billiarda.— Great  success  of  Thorpe*s  Patent  Anto- 
matio  Cue  Tipa.    Caaaot  fly  off.    Coes  retlpped  iastaatly. 

Billiarda.— Excellent  testimonials  from  Roberta,  jnn. 
ehamploB,  aad  other  profetsloaala.    £i  per  week  easily  raraed. 

Billiarda— District  Agents  wanted.  Send  9  stamps 
for  partioulBTS  aad  sample  caa  ead  fitted  witk  pateat. 

Billiarda— FiTe  Shillings  for  sample  one,  also  fitted, 
and  8  extra  tlpa.    Tkoasaads  already  la  aae. 

Billiarda— Apply  to  sole  representatiTe  fer  Uaited 
XlagUom.-A.  W.  MoaoAB,  Laacastcr  ATeaut,  Fcaacl-strect, 
Maachcster. 


road,  Clapham,  Loadoa,  8.W. 

Model  Boilera  of  copper.  Low  prices.  All  sorta. 
Bead  reqairemeata  for  price.- Mobtookbbt,  Btaaaers -street, 
Oreeaock. 

For  sale,  cheap,  a  quantity  of  OrffAn  ICateriala, 
aew  aad  secoad-haad.— K.  T.,  184,  Kaaalagtoa-road,  Loadoa. 

Scottish  Scenery  Photocrapha,  7in.  by  4in.,  extra- 
ordlaary  Talae,4d.  each.— Address,  fuoro,  l8f,Troagate,  Qlasgow 

Graret's  Slide  Bule.  recommended  by  H.IC.  GoTem- 
meat offldala.  Write  for  prices  aad  tcsUmoBials.— Bole  Ageat, 
Fabbab,  Beasoa's-balldlugs,  Leeds. 

Microacopic— Well  mounted  Slides,  6d.  each  ;  6s. 
doa.  Ust  aad  sample,  7  stamps.— Tcbmbll,  Victoria  Pharmacy, 
Boathseo. 

Ohemioal  Apparatua.  —  Catalogue.  90pp.,    600 

illaatratloBB,  poated  xd.— W.  Hvmb,  Lothlaa- street,  Ediabargh. 

Photoarraphic  Apparatua  and  Chemicala  for 

K}fesaloiiaIs  aad amateura.    Bee  aew  lUaatrated  catalogue,  post 
e.— HcMB,  Lothlaa- street.  Bdlaburgh. 

Brazilian  Pebble  Spectacle  Qlaiaea.  rough  slabs  or 
poliahed.— RtcBABo  BAxaa  aad  Co.,  8,  Mlaciaglaae,  Loadoa. 

Brazilian    Pebblea    and    Oryatala.— Bichabd 

Bakbb  aad  Co.,  8,  Mlaciag-laae,  Loadoa. 

Ifica.  otherwise  Talc— RICHARD  Bakbb  &  CO„  9, 
MlBciag-laae,  Loadoa. 

Thouffht-Beadinff.  Ueamerism,  Ventriloquism,  and 
ClalrTOTahce,  coapiete  inatractloBS,  8d .  each.  All  four,  14d.  post 
f^ee.  BaceoM  eertala.  NoTor  fkils.— O.  MABoeis,  Allhallowgate. 
Ripoa. 

Inventora  and  Amateura  Aaaiated  in  making 

lastrameata.  Models,  aad  Fatteras.  Ac. ,  Ac.— a.  Obick. 

Scientific  and  Blectrical  Inatrumenta  made 

for  the  trade.— B.  Cbick.84,  Woodbridge-strect,  B.C. 

PlaninflTt  not  exceeding  lOin.  by  lOin.  by  Sin.— B.  W. 
Clio*.  18.  BeUada-sueet,  Uaaslet,  Le«d». 

For  Model  Work  (wheel-cutting  in  braao  only)  ;  also 
Boring,  Turning,  aad  Bcrew-Cuttlag.— Clboo,  as  aboTe. 

A  New  Tarnish.— A  Spirit  Copal,  as  clear  as  water  ; 
aerer  produced  before  ;  dries  la  fire  mtuatea ;  brilllaat.  Samples, 
poet  f^ee,  7  or  14  stamps.— B.,  8,  Cot  entry-street,    W.,  Loadoa. 

Dynamo,  powerful  and  useful,  for  sale  ;  160  c.-p. 
series  wound  machlae,  fitted  with  Siemeas  patent  armature, 
either  far  haod  or  steam  power,  oa  polished  mahof  aay  staad, 

Suite  perfect,  satisfsetory  reasoo  givra  for  parting,  £8  lus.— 
MAS.  OoBBiBOB,  817,  Uoiloway-road.  N. 

Handsome  Aviary*  height  6ft.  6in.  by  Sft  by  Sft, 
bow  froot.  oo  owa  legs,  CS.  Fair  of  Auairollaa  Farrakeeta,  Ifia.— 
D.  McCastby,  fc79.  Old  Keat-rord. 

Improvementa  in  Filamenta*  a  speciality  for 

inrandeeeeat  lampa.   i Capital  requited,    upea  to  offera  to  maau- 
CMture.— Cabbob,  43.  Chatham -street,  Battcraea  Fark-road. 

Nearly  new  Thlrlmcre  Water  Motor,  c(  st  £9  ;  sell 
fw  £28a.— UcBST.  Fire  SUUon,  Boltoa. 

Sale.— Ualf-pl ate  Tonriat'a  Camera,  good  moke,  3 
double  dtik  slidet,  aad  tnpod  strfod,  cheap.- Mr.  Wiluam 
Roeaas,  11,  Cook-ttreet,  Lirerpool. 


The  New  Saw,  to  work  fay  taM»J  m  fB<i 
many  caBn"t  believe,   vill  eat  Sfl.  BIb,  of  IsA  bmIi 
Uke  foot  off  treadle.     WiU  he  ^e  wn  at  Bteai  m, 
BaiTABBiA  Co.,  Pateataea. 

Slidins-  BCandrel  X>athea  to  eitiiif  i 

wood  or  mensL  We  ara  abo«t  mahtaa  a  8rL.aa.cHts 

If  orders  for  twelre  lathaa  lower  prloM  i 

OoMPABT,  98,  Feachoreh-alretc,  f^ioadoa.   ab  namfei 

Chester. 

To  Ornamental  Tiimera.-We  ofe  ^ 

Drill  BplBOlo  aOk    I>nila,  la.  «ach.~BBiTABBU  O,  i 

Eooentrio  Gfutter  Frame.  £i  ik. 

each.   Oraameatal  Tool  Oatter,  lla.   Teokfer«Bi.^| 

Esiay  Terma  of  Payment  to  thois 

first- clam  rcferaaco.— BairaMiiiA  Uo. 

Second-hand  X<attaea  and  Slid*-l«la 
stamp  for  list ;  alB  stamps  for  flat  of  lath«al|a^  i 
fialshed.— BatvABViA  Oo. 

Notice  I— BBiTAVKiA  Co.  exhibit biMfa CI 
437.  Middle  Ooait.  Bee  plaa.  Aa  yoacalapMiaia 
eai  of  Middle  Court 

Inventiona  Nxhibition.— We  okli  ma : 

air  Motora,  snitBDle  far  paahaha.  fret-««ib| 
sewing  Bsaehlaes,  priee  i9.    Coot  par  day  i|L 
able  for  small  lathe,  £S7  Ma.— Bbitabxia  " 

French  Foliahinff,  Staining,  FiiMhi 

lag.    mB«cipea  or  Tiada  Oacrete.  with  Ml 

details,  poat  free,  l8.-Z.TeMU>,  SB,  HighialMaal 
Torkshira. 

Caatinffa^— Half  hone-power  Hariaoaai' 
Lauach    Bagiae  Oaatlags,  coapleto,  wfth  taai 
Blags,  18b  8d.   One  horae- power,  r~      ~ 
Bansley,  YoAshlre. 

Oatatinffa.- Bench  Drilling  Maddnt 
plete,  8a.  Sd.— L  Tokub,  BlakfleM-' 
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Caatinffa— All  Brasa  BngtueGMtfan 
Tertieal,  suitable  for  model  work,  Ss.  Bd.  sat 

New  Deai«na  and  Frioe  liat  d  I 

Engiaea  aad  Castlags.  poet  nroe.— I.  TohUb. 
field-toRBce,  Barasley,  Toikaklre. 

TJnirersal  Cntter  Frame,  alides  Xn.,  frisi  t.| 
lags,  4s.  8d.— Fartieolars,  addreaa,  Wk.  Attse,  S^f 
Helper. 

Fatenta,    Beaima,     Trade 

BTBTBBsoB.ThoFeopla's  Fatcat  Agent,  M,] 
B.a 

Blne-black  Ink,  Non-oorroaiw  Ink,  rnlHLl 
Bittera.  Abysaialaa,  Awyriaa,  OrotdeSQoMa.  T( 
— Btablbt. 

Teatimenial  (extract)  :— **  Tried  traaakl 
....   all  right   ....    ahall  aate  a. 
bottle." 

Bewiaed  Terma.— Reolpea  <9,000). 

upwarda,  4d.  each  (poataga   eatn). — titAMiMit  IB^i 
road,  Foplar. 

Bottlea  for  Ohemiata,  Wl*  -*ar4j 

aampie  tubes,  cases,  aad  boaea.— B»wa  Bml 

Inoasdeacent  Lamp  in  Bdarf  Htfi 

— Mbw  aad  Co.,  »4,  Veaa-atraot,  ftoho.  Laatfa^ 


n 
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Incandeacent  Lamp,  8d. 

left.— A  aw  and  Co..  14,  Deaa-atreet,  Bafca 

Incandescent  Lamp,  Battery.  WlaQMM 
ructions.  Ac,  la  Doz,  Ss.  tfd.  Crae.— ^s«  aih,^la 


GiTOn  npon 
perieaced  practical  eaglaeer   aad  i 


modenn  «r  t  If  < 


st  ructions 
street,  Boho. 

Aaaiatance 

4  pre 
clal-road,  B. 

Optical  Glaaa  of  flneat 

siaea la  stock  to  14  inchea  dlomcteri 
BAM,  Bleaheim-groTe,  Feekham. 

Cotton-oorered  Wire,  D.C.  10  to  18,  la  M. 
f8,atSs.,t8.  8d.,  Is.  8d.,  and  3a. 


qoality,  nonsBstM:  wT 
ler,  dlaes  saAasa<4J»i- 


0: 
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N.  atsa.,18.  8d.,  la.  84.,  and  la.  per  ttb-C  IM 
Tiew-road.  The  Hyde,  London,  M.  w. 

Organ  (small  ohambcr)  :  must  be  soU, 
parts.— W.  LaosBAii,  Grocer,  Whitehweh.BahV. 

Celebrated  Kerry  Feme.  13  Taiictics. 
bridge  filmy.  Is.  Ad.  free.- FitsPbbt,  BathaaBy. 

Oyanotype  Faper,  4d.  per  sheet.  ^f^ffH 

lilt  free.— UexraaiBs,  raotographcr,  44,  CSnvviaa^*' I 
way,  Loadoa.  * 

Good  Violin*  with  bow,  cose,  eompka.** 
Book,  eaahS&o.— BeT.BoBLOB,  Janrow-oa-lisa 

"Man,  Know  Thyaelf.-— OWaia **»{ 

way  of  reading  your  chararter.    Fall  iBBtnMli*B  ■■*»* 
— U.  Dtbb,  48,  James-street,  TauaUm. 

Befleotor  Teleaoope,  6lin.  Cahs,^ 


iM-l 


eyepieces,  to  be  sold  owiag  to  lUaeaa  of  o' 
Fhiibeach-gardeaa,  B.W. 

Odd  Spiral  Springa  made  to 
Bpnng,  8d.  per  daata.— JAxaa  Pabimb,  0, 
Bheflleld. 

Pamphlet "  Polarised  Light  aa  AppUedtitti 
scupe."  oimple  ezplaaatloa.  1  aree  atamta—B.  *" 
Bmez-road. 
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Pine  l{  Aatro.  Teleaoope,  by  Wray.  Wj*""** 

deflaittoa.   Tests  girea.- T.  C^atbam.  Aaatwtrk  BbI  ^^  | 
Bhire.  

Formnlaa  Worked  Out  for  windlaf  v^^' 

teem  18  e.-p.  to  188  e.-p.,  8  stampa  aock.— B.  J^esras. 

Janes'i  patent  H :  l&f^^* 
"  18b.  aaet-B.JeBBk 

Dynamoa*  flniBhed :  8  c.-p.,  30a. ;  16, 3Bi. ;  l^^'* 

88,  Ma. ;  78,  lOOa.  each.— H.  Jobbb. 

Dynaunoa  far    house 
Laminated  Fields  aad  Armatarea, 
each.— H.  Jobbb. 


Dynamo  Caatinn.  Jai 

18,  8a.  8d.  ;  18,  8b.  8d. ;  80,  Ts.  i  70, 


lighting.  — J0Of4^    »■ 
1, 8, 8,  aaA  7  llfhta,  i8.£.M* 


Dynamo  Uaohinea 

wire,  8a.  Sd.— H.  Jobbb,  48,  Ulgh-strBOt, 
Coca  Leavea*— Ton  require  .nothing  but  ttM*! 


Whitsuntide.     >o  necessity  to  cbitt  heaTT  laacafea  aa 
Mabes  aad  Co.,  17,  NewcaBtle-atraet,  Farriagdoa  stnet,lX. 

Coca  Leavea— The  BollTian  Conftd-GencrsI!n8< 
a  spleadid  testlBBOBial  thla  week  la  fhToar  of  their  sit 
propertiea. 

Cooa  orCnoa  LeaTea— Many  X.F.'8aBdClagr 

men  take  tkem  coastaat!y.   To  CycllaU  taey  ai«  a  purflfn  ^  | 
eesslty. 

Persona  aHlioted  with  IndiffeatlOB  sboald  dgi\ 
Coca  iastead  of  aatlag  a  hearty  diaaer,  and  tkoy  iioaU  sosa  It  > 
cured. 

Ooca  Lcavea.  —  Sample  jpackat,  with  mri^ 
aad  scieatlflc  oplnloaa,  18  stampa.— Maasa  ani  Oa,  Ut  9^^ 
castle-street,  Faxringdon-strect,  B  Qi 


mOLIBH  HECIHAiaO  AND  WOSLD  OV  gOIESOB. 


XNGLDH  mCIHAinO  AKD  WOULD  Or  80001011 


TI. 


CNGLXSH  UBOHANIO  AND  WOBLD  OT  BODENCK 


ato.  7,  m 


KftnviMid's  Fftt«nt  Kltra  Pr«m«  Otuod  ii 

MptofBHBVr  0l4«f«  p&jabli  to  O,  O.  BLahhutd,  SBDdUad 

Piloc — Vont  CASH  cored  flnt  Kciplic»t[oi 

ahUui4,  Dnkui. 
WmUmt  Poreoaata  (or  Jnlj  to  Ui>  end  of  ISU. 

tTo.ifimiWbBiui  "     '  ■  ■    ""*'■ 

Optloal  aiaja  at  flnat  qnnlity,  oiovii  uid  fllnl ;  ill 

WhltwoTth  Laths,  Tonila  ud  I 
tOs  ■Hca4-M«4  Lttkti.  Oend  oaa  lUdp  r 
Tarta  of  lAtliM.  raagli  or  Inldigd 

InTantlaiia  axhlbltlon.— Do  di 


■rer  Watoh    {B«i»nl,  <ximpeti«t»d 


An     luteraatliiK    BtDdT.     Beading 


,,  QjM  Ss^ea 


Chut  BnciaB.OD«  H^F.  Otto,  br  CiHlej^  Ant-nt 
«2llli>a^l)7Kui«'>-r«',0Ma4n-rwa.M.1>, 

Org«ii  Katerlala,  i 


■  beeo  used,  to  be  sol 

leuli.   LuspiulllUHiUsuUl.  ludio-l 
SuttDin,  mart  ud  flnltlied.    ABBtvar"!  An  lAb.j»,  ,».  * ,  ^j 

Trios  Llat,  aUiiDp.    All  thii  »1»t9  niujhlnM  cut  be 

XOTutaoho  Balael  in  a  tsw  Daya.    Bend  14 

F^r  of   Irlih*!  Aooaatlo  Telaphonaa.  new,  ISi 

*  Bnffllalk  VeohanlO  "  H^d  "  Die  tLoDur  of  Ht 
EkuU/'Viili  XXV.  w  XXXT.  (tf  tlw  KiTBV,  udMrnoBtU) 
ttiUoftht  litta,  In.  ud  l«.— J.  Lunoua,  in,)(iw  Ukink- 

Photosirapjia,  Bootlleh  mMierT  7bytili8,*d.aKh. 
■itnoTdliiUTnIiu.-AddnH.Fiian,Ui,Tnii— ■-  "' 

Cleu  Oalatinea 
■  til».<ld.Iwdoi.-Ad 


d,idiidgB,B.s.      '  HewSdantlfio  Booka  tor  eale.    Lm 

^«K»rt«MKott08.-JIe™.  PBY  Md  CO.  btgto  irUnverI«in,-FfoIe«.r  Cirtguu'i  M 

tfunClulU,'  u4ltrlUll£vtnnl,tal«IHlinUlibni,  M.i!Q».iii.«,  AlWoB-il«.t,  BalfcU. 

2ii?^^5S'2L?'i;"»,.;?%^^2;S£JKr.??  MaBto  OubB.-"A   miml  of  lapni 

"iiik.'yj.f^j^ig;.^  ffi*^pitiii"yM?ii|tiy   ill  *"*"'►■   "oamt.m.-iA.atamAM.aaMS-m 

HuulaAne  unn.L-r»T  ud  Ofc,  M,  SoceMt-ioU.  _SmwK;ottinB  tBthaa.Jln.^  4|n.  cen 
Oa^«iilta.(rHli.uid  iLl^    BJutiojCord,  Id.,  ad„ 


Bsoondcrr  Batteries.  <  bj  (  by  1.  b«« 

■«1U  MlU,  PHl  ftM.  ekuMH  ««*T.  lii.  «uk.-B>m,H 

Inoandeaoent  Lampa.  11  Tott,  loltAli^liz* 

SlMtrl«  B«aia.  EngU.h  nake,  lOk-emnd  i 
HH,  FOMhib  Coiucu,  f«UlHd  SM.  M.  M.  «tL-.m 

^laaoepea,  thret-dnw.  Inther-eorend  tiodlai 
tD«*xm,uate,«4BpMa,  If-M-,  va«(ft«*^-Buu. 

Bottle  Btohranate  Battaria%  lUdiBt  m 
haHfiat,  IlM.  ;  riu.  iL  «.,  au  iiiH  IB  •uAj-Bim.M 

PhotosTaphlo  I/ena«a,  qoATler-DUt^  h.  N.:  I 

Ebonita  Telaphons  Oaaaa.  ii<^ii  [lUUn.  t 

ipt,  Tl.  Id.  ptlr.  a«Li  wosBd,  M.  H.  p«li.— Buu.  Itta 
SirDamo,  ilmnt-nwind.  will    llgbt  lii  in  ai 

To  AmataUfa- — fibonld  there  be  i  danud  b 
[Ddd  -atrUoa  aapatMMjrteUJ^  wU  ke  |inf«( 

Tbe  Amitsur'i  Oaa  Bnoln*-  CcniiiiM  OMtaa 
TBWlBiB.  ta.    Utbo,  I  ttaHF*.— A.  DaaaiHnir,  rM  OV 

Hall  bone-poireT  Horluntkl  ] 
i>rt>liieiUli4ir.II>.U.  Diavlal  " 
.A,  Deumni.  WW  Ontea,  U 

Bencb  DriUlnR  Kachlna  Oajtinp.  Eo.  i 

Z4itli»  Planbir  AttMhmMt.  » Ik  u  1  J| 

'"^ilo^'Vjk^S    I>rBWlB(,U«BVl-4,»B^S 

t)bi.  Fan  OaatLaK><  InelDdlog  dniF^  kjl 
Brawlnj  Hpualc,  t  itampL— A.  l>aaaiaa¥B,Wat«ata,f  ■ 

IdiTuuhXn(lnaaaBtlnsa,)in.c7liij«tt.|  I 


TiinibK  Patenta  (or  Hie.     UeUli  ud 

'.  ir.  Qhuiad,  WBlB>afleld-nKd.  VolTuttEBpUii 

-  Ohambera'a  AatroiioiiiT,"  qnlle  oe> 


Bad  Bnow  (PiotocDooui  HlTalii)  from  Aictlo  ngiooM, 
order,  £1  ISi 


Two-bcoM  Bollor,  4ft.  bf  9ft.,   e 


'  noto,  iiuBp^— u. 

D^  BlMtelo  Indloatora,  Bail,  Ac,  njti  tetten  mtant. 

^narlean  Of  aaa.  imum^juii  pedaK  made  to  neetri^  FmdaluD, «  Drop  Ki 

loroBOOpa  ObJsotlTea.  Jth,  Itb,  (in,  4-loth, 
,  Ub..   fie.,  (soa  BiaUali  liun,  uw    ' ^ 


Htric,  FmdaiuD, «  Srop  Xoramattai  M.  iv 

BuAw  OmUj  B>.  luu,  tl  Kakofui  mek  paluSa 

VMh  lib.  AT,  (M  nTajm  iw^  i£»'iE(>a«  or  ICakora  of  anythln*  Naw  mij  open  good  bui- 

VoimnlM  Worked   Out  lor  wlndlm  DjuuHi  "  B"«'"^C*.*.»t™«.  i— *°*  W.c. 

.*"''■     _  ''^''   "™''"^*^"- '""■  Znoandaaeent  Oarbon  I.ampa,  low  Tatfituoa 

:^naBO  Oaatlnn.  Jooea'i  paUnt  H  :  lii.-v^*i.;  'Lwk.  Mtt  Lupi,  ii.  u.  rtaoiuiL^a,  i>.id..i>^&ii: 

«,^f?fllS^.S?^i«.^'^  10..  ;  II. «..;»».«..  ,  j]ooa_i^T^Th.  b.«,  .(.l,  ™i  eheepeft  rti=ra- 

Synamoa  for    tumi*    VihUoi.  —  Jonee'i     Pateal  Os' 

ia^SaliHS!"^*"™^'-*'"*"*"^"'"'"*''  l'«tl«  KarralloBa  BetitSta  to  be  dAi».d Horn 

Drnuno  XaohlnM  Bapaliad.   Ilotoi^  wltt  <>«^'' 

wtoi.  ••.  N..^  Jua,  u,^k.nn«,iA_totk,».a.  Oooa^BunpU  pMkat,  wltb  medical  ud   eototillo 

— V.Bnn.«,I^ik«TU4»t,I.iadiB.  Leoji  mewm*.  '  Qalvanomatenbli.  U.    Ditto  Delicate  Aitatle,  ti. 

BwKodel  Bn^  Oa«tlua,[c<.«horflaltf«l  SSSV^JT^"'  ""'  ""  ""^  »*   *-— "■  "^  ^-^ 

■jiiu.  UB  |rt«ip).^««i>.  DeiUi-nnM,  BMwu*.  Mu.  Whaatatone-B  Brld«a.  la  Btandiiri  ObmOn  M. 

BMdpM^ttT BrerrbodT.    BooipeeforXTerjthlnB  •Sf?!;?.''*""''"*'"''"*"'*""'""""'™*"*"-' 


Bt  ikctehing  froi 

lAtlMi  BUWDlfiotnt  llu.  bBck.«and, 

Med  eoUui,  dIL  plual  bid ,  kiaiT  M  vuel  ■■<  Hud«<(,  taaui 

a. ■.  »-     — "-iw;   imtk«lDl  takeCUlS   teei 

^                  It  lei,  Tniet-rfieM,  h.  iMavd'i-  E  Sizpennr  ToIojmma^Tlieae  lui 

Bleotrlo    lacht     Swltoliaa.— HedEe*!     10-Us>il*  _,                  _  .                     „_ 

IL  sd.  i  n,  te.  i  u.  ai.  (d.    Pitat  raeibie  ou^Ma  a«  lE.  u  BLzpanny  TelOgiamA— Xmr  let  wananted 

Oaibon  Batterr  Plataa,  «  eooaie  lnoht)  Id.  ai  _,                   _  , 

«i|u.iuik  jpiitvii  t)<  >TJ|a.,<L  AU  UMi  ij  a»Mk»f  B  BlxpannT  Televnuaa  — Bonndei    la   Put  OSloe 

^I*tta^OMtto«fc  *o.-Bee  T.  Tejlof.  adTcrtlae  j,gi?g'°S?a.™'f..?S^.'^»'^'TK^i'l^^'S' 

I^i!!2S?l^^a^'CZ"a?^7/SLSSi2  °"8^MinyTalefram*-We«,™ktnBthe.e««, 

Blaotrio  Ucht— 100  aboTe  B«tt  to  beiold.    Beni  Sizponny  TeIanama.-fiLiDe^  WiATT,andCXi. 

MaaneelvtMeiak.   ibMeirii.)  BleeBlHiKi;i!aHn.M7witMBbar(-iBnl.Cliph>K,B.W. 

Printing-— im    Bill   Bade.   la.   Id. ;  100  Boalnea  Inoandeaoent  lAmpa,  10  caodle-pewet.    To  cleu 

J^l^^}it-u>^Ji^^r^fi.^SSS:^^  LeclaBchi    «>d     Bunaen   Batteri<*   J.re,    Ponm 

PownrfDi  Cabinet  Hot  Bollln«  Preaa,  £1,  aw  "*    " 

Jorf                ""'"""'' "'  '<"«»«««■»•'■  n«i  loanlated  Wlrea.alltinda.    Bcolilc  Bella,  Pnahea, 


lEDmid  Goodiaiiiitlid  J 

..  BDBJao.    CaaiiaiifK^ 
WtiklaiDH  vli(.  k.  IL-d.  IM 

Teat  FulDp  for  teKfnc  or  tsediaf  nidd  M 

Xodal  Bnclne  Oaatlnss.  lUn.  BodiMil. 
liiL Tertmirliru.  ijin.  ai^M,  eTrm^tiat 

Oaatlnn  of  Gylliiden.  Boranon.  Whiek  F> 

«.   Lut  of  OHtUn  aad  Dt — " '  -■ '  "—-' 

riet  Oiinta.  MuSwtw. 


■J    AaiitBam^ 


Tjtmpa,  Are.  lOi,  to 

Ziaetnre  I^ntema  wltli  MjeeM^aa. 


s»1i 


.  loaUMod*!,  (Id  :  Ml.  LooaiBaVn.a  iianM^ 
Aoonstloa.— Bononuten  Btnaa,    baad    Wt 

Heat— Hnndred  XiparlnHBta.  TMAV^"! 
mrUju,  Mamr,  Bi>UvM<Mk  On^S^V""*'-' 

Piunp»— Air,  Steam,  Herann,  Hftnalk,  m 
kuutTCMMeaalat,  IMUer  TaaM^,   MN.  BA«ad 

Urbt  Bzperlmanta,  halt  wMa.MJWH 
T aiallaiiMliiiiaiiTiii  naiMTiriaiaiLil'~~ 

Aatro.  Teleaoopea.  ChcaiiaM  bow.  3 
■l»l««jnad«,  Htudi.   i|  Traaatt,  tr  <^,  <<^  N 


Xnrinea.  Boilen,  Faits,  ntUnci.  VoBkiilia 
LHdillusiitcliHpalUUitiiBikK.    aHiHia 

Chemlatry.— ApiaiBDii,  Ohemkali.  ftkaa 
ruaun.  (loit^iMi.ClmUal  CsMaaca.  ftanMaahi 

Text-Books  of  Solenoa,  Artn.  FeMaf^' 


ilogno,  td.    Oai 


□»latsL  s. 


NOW  READY, 

HANDBOXZLT  BOUND  DI  I  'Hf*- 

TOL.  XLVm. 

'.ftta 

BiriLDIItO    HI 


XNauBH  moHAino  and  wsbld  o>  aaasoE. 


XNOUSH  HBOHANIO  AND  WOBLO  01  SCDSNaE,  Aro.  28,  Itts. 
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